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o RESUMEN |

Objetivos: identificar la incidencia de delirium en pacientes despiertos que reciben profilaxis primaria durante la ventilacion
mecanica en la unidad de cuidados intensivos en la Clinica Palermo, Bogota-Colombia. Metodologia: estudio descriptivo
transversal. Se explord la relacidn del delirium con la enfermedad médica, la profilaxis primaria, la historia personal y asocia-
cidn con delirium. El tamano de la muestra (n = 102) se calculd teniendo en cuenta la frecuencia de pacientes despiertos en
ventilacién mecanica con una estancia media hospitalaria de 7 dias. Andlisis estadisticos univariado, bivariado y multivariado.
Resultados: el delirium se presents en 8 de cada 102 pacientes (22 %) se observaron diferancias significativas entre los que
deliraron y los gue no deliran por edad y Marshall. Relaciones significativas entre el delirium y el Apache |1, Tiss 28, y Marshall
no se han demostrado a través de la regresion logistica. Conclusiones: la edad (més de B0 afios) es un factor predisponente
para la presencia de delirium, asi como los antecedentes de tabaguismo. La administracion de medicamentos para la profilaxis
primaria no mostré ninguna asociacion con la ausencia de delifium en pacientes despiertos en ventilacion mecanica en la UCHL

l> Palabras clave

L> SUMMARY

Objectives: |dentify the incidence of delirium in awake patients who receive primary prophylaxis during mechanical
wventilation in the intensive care unit in the Palermo Clinic, Bogota- Colombia. Methodology: Prospective cohort study.
This study explored the relationship of delirium with primary prophylaxis, medical illness and personal history The sam-
ple size (n = 102) was calculated by taking into account the traced frequency of awake patients on mechanical ventila-
tion with an average hospital stay of 7 days univariate, bivariate, and multivariate statistical analyses. Results: Delirium
was presented in 8 out of 102 patients (22 %) significant differences were noted between those who raved and those
who did not rave for age and Marshall. Significant relationships among delirium Apache, Tiss 28, and Marshall were nat
proven via logistic regression. Conclusions: Advance age (over 60 years old) is a predisposing factor for the presence of
delirium as well as smoking history. The medication administration in the primary prophylaxis did not show any associa-
tion with the absence of delirium in awake patients on mechanical ventilation in the ICU.

121

Objetivos: Identificar a incidéncia de delirium em pacientes acordados que recebem profilaxia primaria durante a ventilagao
mecanica na unidade de terapia intensiva na Clinica Palermo, Bogota-Colémbia. Metodologia: Estudo descritivo transversal,
Explorou-se a relacéo do delirium com a doenca médica, a profilaxia primaria, a histdria pessoal e associacao com delirium.
O tamanho da amostra (n = 102) foi calculado tendo em conta a frequéncia de pacientes acordados em ventilagao mecanica
com um tempo médio de internacao de 7 dias. Andlises estatisticas univariadas, bivariadas e multivariadas. Resultados: O
delirium se apresentou em 8 de cada 102 pacientes (22%) Se observaram diferencas significativas entre aqueles gue delira-
ram e 0s que nao deliraram pela idade e Marshall. Relacoes significativas entre delirium e o Apache |1, Tiss 28 e Marshall nac
foram dermonstrados por meio de regresséo logistica. Conclusdes: a idade (mais de 60 anos) & um fator predisponente para a
presenca de delirium e assim como os antecedentes de tabagismo. A administragao de medicamentos para profilaxia prima-
ria ndo mostrou associacao nenhuma com a auséncia de delirium em pacientes acordados em ventilacao mecanica na UTI.

l> Palavras-Chave
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INTRODUCTION

Delirium is defined as an acute variation of the state
of mind with a fluctuating course, characterized by lack
of attention and disorganized thought (Bourne, 2008).
In patients admitted to the intensive care unit (ICU),
delirium is an independent predictor of mortality in pa-
tients under mechanical ventilation HR 3.23. 95% ClI
1.4-7.7. p. 0.008 (Wesley et al., 2004} (McCusker, Cole,
Abrahamowicz, Primeau, & Belzile, 2002). Delirium has
a great importance in the patient care in an intesive care
unit. However, permanent, preventive and predictable
attention is not always guaranteed. Patients with deliri-
um presented higher mortality in the intensive care unit
compared to a rate of non-delirium patients (63,6 % vs.
32,5%, respectively), with RR of 2.57 (95% CI 1.56-
8.15) (Shu-Min et al., 2004).

The motor subtypes of delirium are classified as: Hy-
peractive delirium characterized by increased psychomo-
tor function with agitated behavior, or in some cases with
aggressiveness, combative and overly alert (Meagher &

Hanlon, 2000). Hypoactive delirium presents reduced

psychomotor behavior or subjects may appear tran-
quil and slow, with reduced surveillance, apathetic
and often misdiagnosed as depressive or with de-
mentia (Irwin & Rippe, 2002). Mixed delirium rang-
es between hyperactivity and a manifestation of hypoac-
tivity throughout the day or during course of several days
Both manifestations have been proven common in ICUs.

Two categories of risk factors exist for the presence of
deliium (Inouye, Viscol, Horwitz, Hurst & Tinetti, 1993):
the first, predisposing factors are those factors with which
patients are admitted to the hospital and indicate vulnera-
bility. Among these, there are age over 70 years, anteced-
ents of depression, dementia, epilepsy, prior cerebrovas-
cular disease, treatment with psychoactive substances,
alcoholism, and hypo or hypernatremia. Among the med-
ical history antecedents setting the relationship, there are
hypertension, alceholism, history of cigarette smoking,
and abnormal levels of bilirubin (Alexander, 2009) (Dubois,
Bergeron, Dumont, Dial & Skrobik, 2001). Precipitating
factors, that is, those occurring during the stay in the in-
tensive care unit, are secondary to the patient's disease,
including the severity of the disease, metabolic distur-
bances (sodium, calcium, and blood urea nitrogen [BUN]
levels), along with infection (Capuzzo et al.,, 2004}, hypox-
emia, anemia (Granberg, Malmros, Bergbom & Lundberg,

Enero-Junio 2015

2002, acidosis, hypotension, and environmental factors
in the intensive care unit. Use of epidural anesthesia and
morphine are significantly associated to the presence
of delirium. Delirium is also manifested with self-extu-
bation, elimination of catheters, prolonged hospital stay,
and ventilator dependence in sedated patients {Dubois,
Bergeron, Dumont, Dial & Skrobik, 2001)

The importance of cognitive monitoring, besides the
physiological constant, is the priority in ICU. Integrity and
cognitive recovery of ICU patients is probably as import-
ant as the physical recavery if not the most important for
patients and families. It is possible to live and adapt to
some type of physical disability only with a sane mind or
at least at the pre-morbid level of mental function. Every
effort must be undertaken to help patients and their fam-
ilies to overcome the negative psychological effects of
ICU, particularly within the three principal environments
of patients’ recollection: procedures, comfort, and the
healthcare team (Roberts & Wendy, 2004).

The diagnosis of delirium in awake patients under me-
chanical ventilation is useful to identify modifiable factors
to obtain higher survival rate opportunity (Thomason et
al., 2005). Adequate and timely assessment of delirium
in patients facilitates empowerment of the nurse in indi-
vidualized care, which reduces the consequences related
to martality, increased hospitalization days and complica-
tions (Bourne, 2008).

From its practice, nursing highlights the importance
of psychological recovery in patients in ICU and it is as
important as physical recovery. This study puts to the
test aur hypothesis that the awake patients on mechan-
ical ventilation with primary prophylaxis was associated
with a lower presence of delirium during ICU stay that
is on average of 7 days

MATERIALS AND METHODS

The study's sample calculation was 102 patients
through nen-probabilistic sampling, using the finite pop-
ulation calculation. The following parameters were con-
sidered: expected frequency of the parameter is 0.17 as
prevalence of delirium reported in ventilated patients in
Colombia (Ramos, Perez, Takao & Almanza, 2007}, with
a 0,05 expected error in a population of 192 awake pa-
tients with mechanical ventilation who fulfilled the inclu-
sion criteria during one year, in selected ICUs, with the
calculation of N=102 for the sample.
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Inclusion criteria: a) informed consent signed by a
family member of the patient, b) male or female over 18
years of age, ¢} hospitalized in the intensive care unit,
d) awake patient with mechanical ventilation since the
moment of admission until the day of extubation. Exclu-
sion criteria included: a) patients with mechanical ven-
tilation under the effects of deep sedation or coma, b}
patients in clinical condition of schizophrenia, enceph-
alopathy, cerebrovascular disease, and clinical histary
of some type of dementia {Colombo, Corona & Praga,
2012), c) patients in neurosurgery postoperative, severe
cranioencephalic {this term does not appear in medical
dictionary) trauma, or increased intracranial pressure,
Glasgow < 13, and d) pregnant patients.

Another characteristic of the participants in this inves-
tigation was the physician-pharmacological management
of patients with mechanical ventilation who mostly re-
ceived antipsychotics such as clozapine, haloperidol and
morphine in intermittent dosage. MNone of the members
from the sample received intravenous sedatives or mus-
cle relaxants, which permitted maintaining conscious-
ness; thus, facilitating the implementation of the CAM-
ICU to diagnose delirium and the relevance of this study.

The Confusion Assessment Method for ICU [CAM-
ICU) was the instrument selected for the study among
the tools available for delirium assessment of delirium
(Wesley et al., 2001} in the ICU. The CAM-ICU is an in-
strument validated and recommended by international
guides and it permitted detection of delirium with RASS
(Richmon Agitation-Sedation Scale) (Wesley & Truman,
2003). Within the psychometric quality of the CAM-ICU
criterion validity reports are presented confirmed by the
sensitivity and specificity of the test in its cultural adapta-
tion and Spanish version. The translation and cultural ad-
aptation process was carried out according to internation-
al recommendations currently in effect; 65 evaluations
were conducted in 29 patients. The instrument’s internal
agreement was adequate, reaching Cronbach's alpha of
0,84 (unilateral 95 % Cl: 0,77). Sensitivity of the Spanish
version CAM-ICU for observer A (physician) was 80%,
with 96% specificity. While for observer B (nurse) sensi-
tivity was 83 %, with 96 % specificity. (Tobar, Romero &
Galleguillos, 2010) {Toro, Escobar & Franco, 2010).

The diagnosis of delirium was carried out via the
CAM-ICU test, which evaluates the motor response
of awake patients with invasive mechanical ventila-
tion, founded on four key criteria of delirium: (a) acutely

changed mood, (b] lack of attention, (c) disorganized
thought, and (d) altered levels of consciousness. Clin-
ically, delirium is considered present if criteria (a - b
and c, d) are manifested (Tobar, Romero & Galleguillos,
2010); the CAM-ICU shows good specificity and validi-
ty when applied by nurses and physicians in ICU [McNi-
coll, Pisani, Wesley, Gifford & Inouye, 2005).

DATA COLLECTION PROCEDURE

Monitoring of delirium was conducted in two phases:
1). A first follow-up (noun), which was comprised from
the moment the patient was admitted to ICU fulfilling
the study's inclusion criteria capturing antecedents of
the record in the clinical history of predisposing factors
of hypertension, smoking history and alcohol, motive of
admission to ICU; laboratory results (electrolyte-BUN),
the variables that were measured during ICU hospital-
ization included the severity of the disease given by the
APACHE (Multiple Organ Dysfunction Score} (Knaus,
Draper, Wagner & Zimmerman, 1985) and TISS 28 scales
{Simplified Therapeutic Intervention Scoring System)
{Miranda, Rijk & Schaufell, 1996), MARSHALL
{Multiple Organ Dysfunction Score) (Marshall
& Cook, 1995} followed by a second mon-
itoring phase, which diagnoses delirium via - .I 23
CAM = ICU. The presence or absence of de-
lirium was monitored through daily registries
during different schedules, three times a day
{morning, afternoon, and evening shifts) by the nursing
personnel working in ICU and the principal investigator
trained to evaluate delirium in patients and their level of
consciousness during hospitalization. A format created
for said purpose was used during a maximum of seven
days of hospitalization. The seven days are an average
hospital stay for awake patients with mechanical venti-
lation in the ICU. The primary prophylaxis for delirium
with antipsychotics was also recorded daily for each
of the patients and the use of drugs such as clozapine,
haloperidol and morphine regardless of the dose. Data
was gathered from September 2011 to March 2012 in
a private catholic institution offering high-complexity
services. The unit has 12 individual beds, each with in-
dividualized nursing care. This study was approved by
the ethics committee at the Faculty of Nursing in Univer-
sidad Nacional de Colombia and at the Palermo Clinic
This study was defined with minimal risk, reflects the
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principles that reflect the concern of the researcher to
do right, good and just and thus lay the ethical principles
of non-maleficence, beneficence and justice during the
course of the study, are the guidelines on profession-
al ethics, which behave like moral norms, using the in-
formed consent which was signed by the patient family
(Ministerio de Salud, Repiblica de Colombia, 1993)

DATA ANALYSIS

Analysis of the clinical records of delirium diagnosis
was performed for each of the patients studied; thus,
managing to identify the behavior of each of the variables.
This was accomplished through daily registries during dif-
ferent schedules (morning, afternoon, and evening shifts}

for seven days. Data analysis was conducted with the
SPSS version 19, calculating the
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incidence of delirium for this population. Descrip-
tive analysis was used to determine the presence
of delinum in the population; quantitative variables
{age, Apache |1, TISS 28. Marshall,) were expressed
as mean and typical deviation. Qualitative variables were
expressed as absolute and relative (%] frequencies [N°).

RESULTS

During the study period, 130 patients were admitted
to the intensive care unit of which only 102 complied with
the inclusion criteria. Sample distribution by gender was
55 % female and 45 % male, mean age was 58 years.

Table 1 presents the description of the motives for ad-
mission to ICU of patients prioritizing surgical post-opera-

Enero-Junio 2015

criterion, the sample had a level of consciousness evalu-
ated institutionally via a Glasgow scale of 15/15 in 91 % of
the patients (93 cases} and a Glasgow scale of 14/15in 9%
of the patients (9 cases). A fact that permitted the patients
to have an adequate motor response (shaking hands with
the researcher according to instructions) at the moment of
assessing delirium with the CAM-ICU instrument.

The incidence of delinum occurred in 22 patients,
that is, in 22% of the sample of 102 patients, hypoac-
tive deliriurm 10 %, hyperactive 12 % delirium. Among the
personal antecedents of the sample monitored for the
presence of delirium while under mechanical ventilation,
personal antecedents were found of hypertension with
3408201%, followed by alcoholism at 908201%, and
smoking at 708201%. After ascertaining the validation

Table 1. Motive for admission to adult intensive care
unit of awake patients with mechanical ventilation.

Cause Frequency Percentage

tive admission with 40% (41 cases), followed by i ¥
deficiency 26 % (27 cases), sepsis 5% (5 cases) and pneu-
monia with 4 % {4 cases). To detect delirfium as inclusion

Surgical 41 40
Respiratory deficiency 27 26
Cardiovascular CX 10 10
Other causes B 8
cardiac-Faimre. AMI & 5
Cardiac Plugging

Sepsis 5 5
Pneumaonia 4 4
Without information 1 1
Total 102 100

Fuente: Henao Castario & Amaya-Rey (2012)

Table 2. Student’s t test assessment for averages of the scales in
patients monitored for the presence of delirium in ICU, n = 102.

VARIABLE P_VALUE
Delirium Ne delirium

Apache Il 19 17 -19030100) 0.060

TISS 28 28 37 0,501 (100) 0,618

Marshall 5 4 -2298 (27.307) 0,029 *

Fuente: Henao Castanio & Amaya-Rey (2012)
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Table 3. Significance of means of patients menitored for the presence of delirium in ICU.
PRESENCE OF DELIRIUM

YES NO
7256 5679
ge. Age (SD) 5.943) (20.162) cR
) i Male 11 (80%) 35 {35%)
Female 11 (50%) 45 145%)
Surgical 7 (318%) 34 143%)
Cause "
b e Acute Respiratory
Admission Gaictaney 10 (45.5%) 17121.5%) 0.079
Sepsis, Pneumonia 5(22%) 29(36.25%)

Fuente: Henao Castaino & Amaya-Rey (2012)

of assumptions of normality according to Konmogorov
Smirnof, Table 2 presents Student's t test to evaluate
the presence of possible significant differences in the
average values among patients with and without deliri-
um events in each of the scales. For the APACHE Il (p =
0,060) and TISS 28 (p = 0,618) averages, no significant
difference was noted among the averages of patients
whao presented or did not present delirium. The Marshall
scale (p = 0,029) presents a significant difference among
averages of patients who presented delirium and those
who did not.

Table 3 presents the mean difference significance by
age, gender and motive for admission to ICU in patients
who had and those who did not have delirium, finding
that only age was significant. Likewise, the mean differ-
ences were calculated among patients who raved and

did not rave by antecedents of hypertension, alcoholism,
smoking, administration of morphine and other med-
ications, only finding significance among patients who
raved and who did not rave in the smoking factor.

Based on Table 3 and 4: It can be noted that signif-
icant values do not exist to infer a possible degree of
statistical association among the independent variables,
which is why it is concluded that no collinear problems
exist among the variables associated to the presence or
not of delirum events. Table 4 presents the multiple lo-
gistic regression models, which includes the three vari-
ables that showed statistical significance.

Upon adjusting a multiple logistic regres-
sion model to evaluate the joint effect ob-
served from the MARSHAL score, age and - ] 25
the presence of smoking antecedent on

From its practice, nursing highlights the importance of
psychological recovery in patients in ICU and it is as important
as physical recovery. This study puts to the test our hypothesis
that the awake patients on mechanical ventilation with primary
prophylaxis was associated with a lower presence of delirium

during ICU stay that is on average of 7 days.
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Table 4. Personal history (predisposing factors) in the patients
monitored for the presence of delirium in the ICU. n=102
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DELIRIUM
NO
YES 8(36,4 %!} 27 (33.8%)
Hypertension 0,819
NO 14 (63,6 %) 53 (66,3 %)
ke YES 4(18,2%) 3(3,8%) e
' = | NO 18 (81,8 %) 77 (96,3 %)
YES 4(18,2%) 5(6,3%)
Alcohol 0,081
NO 18 (81,8 %) 75 (93,8 %)
Morphine 12(60,0%) 36 (78,3%)
- 0126
Clozapine 8(40,0%) 10(21,7 %}

Fuente: Henao Castario & Amaya-Rey (2012)

Table 5. Adjusted Logistic Regression Model for factors associated to the presence of delirium in ICU

ARIAB — RA " P = =
Intercept -6029 1633 <0,001 NA.

Age Age 0,061 0,022 0,007 1062 1.018-1.110
Marshal score | MARSHAL 0,086 0,083 0,249 101 0.9351.205
2::::“;""‘5 i Yes 1493 0,938 oz 4451 0.708-27.980

Fuente: Henao Castario & Amaya-Rey (2012)

the likelihood of delinum oceurrence; it was found —as
shown in Table 5— that only age presented a positive ef-
fect on the probability of delirium cccurrence; specifically,
the older the patient, the higher the probability of delirium
occurrence (see positive parameter in the table).
Likewise, it is worth noting that smoking and the
MARSHAL score were not significantly associated from
a multivariate perspective. A probable explanation for
this phenomenan is the low number of patients who
stated they were smokers (7 of 102), which led
to the OR estimated (4451) with 95 % CI (0,708-
27.980) not being significant in spite of its high val-
ue. Similarly, the slight magnitude of the bivariate
association found between the Marshal score and the
presence or not of delirium (p = 0,02) could be the cause
of no association found from a multivariate perspective.

Due to the aforementioned, new studies are suggested
that permit increasing the simple size to evaluate the
joint effect of the variables studied herein.

CONCLUSIONS

The 22% incidence in the current study of this finding
is lower compared with the international data from 60 to
80% of the presence of delirium (Girard, Pandharipande
& Wesley, 2008). The study in Colombia’s Central Military
Hospital reported delirium incidence at 29 % in critically ill
patients with mechanical ventilation who were sedated
during mechanical ventilation and with pharmacelogical
treatment with opicids and benzodiazepines (Ramos, Pe-
rez, Takao & Almanza, 2007). Also, at the Reina Sofia Clin-
ic in Bogotd, Colombia, found 21 % incidence of patients
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with delirium, but the difference is that all the patients
from these two studies were sedated patients (benzodi-
azepines and opioids) with mechanical ventilation (Florez
& Velasquez, 2008) . It is remarkable that for Colombia
the incidence of delirium behaved with a similar intensity
in the three studies, while —in contrast— in the United
States the incidence of delirium in sedated patients, criti-
cally ill patients and in ICUs ranges between 60 and 80 %
(Serpa, Nassar & Cardoso, 2012). In two studies, reports
that patients studied with this incidence of delirium were
sedated with Midazolam, opioids, and propofol (Bourne,
2008), and in another study the patients were sedated
with benzodiazepines and meperidine (Girard, Pandhari-
pande & Wesley, 2008). The marked difference amang
the studies carried out in Colombia with authors men-
tioned may lead us to think that while in Colombia there
may be underreporting due to diagnostic deficiencies,
in the United States the formation of an interdisciplinary
group to diagnose delirium facilitates early detaction and
typification of delirium impacting on the incidence report-
ed in that country. Additionally, the state of minimum se-
dation as a physician management protocol of patients
under mechanical ventilation maintains patients awake in
contrast with prolonged deep sedation management.

All the awake patients under mechanical ventilation
are susceptible to being evaluated for early detection of
delirium. The intensive care unit in which this study was
conducted, presented advantages to evaluate the pres-
ence of delirium in patients under mechanical ventilation,
given that they were already awake, permitting applica-
tion of the test without difficulties in comprehension and
rapid administration. In contrast with the studies ana-
lyzed, as antecedent and for the present discussion, it is
known that the diagnostic tests of delirium occur during
the sedation weaning process and detection of delirium
is hindered, given that states of deep sedation, stupor, or
coma do not permit performing the CAM-ICU test in el-
derly adults {McNicoll, Pisani, Wesley, Gifford & Inouye,
2005). This diagnostic medium of delirium diagnosis is
delayed and only until the moment of ventilatory support
weaning and the patient's recovery of consciousness
can present motor response to enable application of the
CAM-ICU test to diagnose delirium

The moments to assess delirium in this study were
three times per day and upon presenting some type of
change in the patient's behavior [hypo or hyperactivity).
This decision to monitor delirium was consistent with

that recommended by (Zaal & Slooter, 2012). In the lit-
erature, most research conducted in ICUs has measured
delirium at a given moment during a 24-hour period in
the morning, evening and at night and when changes in
patient’s behavior were suspected for the presence of
delirium. Two publications evaluated delirium mare than
once per day (Pun et al., 2005) (Peterson et al., 2006).
However, for this study, several measurements were
made, one per shift, because delirium is of acute and
fluctuating nature, and the measurements besides be-
ing easy and rapid (from one to three minutes} are highly
sensitive for detection, given that delirium tends to be
underestimated by healthcare teams (Balas et al., 2012).

In this study, data related to sample size (n = 102),
incidence of delirium (22 %), and the manner of assess-
ment to detect delirium through the CAM-ICU test, as
well as the range of time between day one and day five

Analysis of the clinical
records of delirium
diagnosis was performed
for each of the patients
studied; thus, managing
to identify the behavior
of each of the variables. i
This was accomplished
through daily registries
during different schedules
(morning, afternoon,
and evening shifts)
for seven days.
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All the awake patients under mechanical ventilation are
susceptible to being evaluated for early detection of delirium.
The intensive care unit in which this study was conducted,
presented advantages to evaluate the presence of delirium in
patients under mechanical ventilation, given that they were
already awake, permitting application of the test without
difficulties in comprehension and rapid administration.

Enero-Junio 2015

to detect the presence of delirium is similar to the study
in Taiwan (Lin, Liu & Whang, 2004). Both studies report
that the sample was with patients in critical state and
with mechanical ventilation. The difference between
the studies lies in that in the present study all the pa-
tients were awake and medicated with clozapine and/or
haloperidol and morphine according to pain. In contrast,
the patients from the study in a hospital in Taiwan were
medicated with high dosages of morphine (50 mg/day) or
midazolam (0,09 mg/kg/h). Although the article does
not state the number of days the medication was
maintained, most likely the patients sedated with
these doses cannot be evaluated with the CAM-
ICU test. Hence, it is not precisely known what
moment is considered day one of the evaluation and the
continuity of assessments to detect delirium, 1o interpret
the findings related to the 22 % incidence and the report
of delirium between the first day and the fifth day; given
the circumstance that the measurement makes us think
that it is possibly ventilatory support post-weaning.

Broader research is required with greater coverage
of factors to verify predisposing and precipitating factors
inside and outside the |CUs with and without sedation
during mechanical ventilation and without mechanical
ventilation with adults.

Review the literature circumscribed to awake pa-
tients under mechanical ventilation or consider the pos-
sibility of multi-centered research at the national and in-
ternational levels to contrast with different places under
the same therapeutic management.

LIMITATIONS

The inclusion criteria considered for this study, among
which patients had to be without sedation effects or with
minimum effects during mechanical ventilation, makes
the sample size require greater time to gather data and
increase sample size.

The exclusion criteria used for this study may keep
some patients from being diagnosed as hypoactive deliri-
um, causing the sample to be underestimated or restrict-
ed to Glasgow scores above 13.

Use of prognosis tools like the TISS 28 and Marshall
do not easily permit contrasting because literature and
the ICU scenarios do not always use them.

Medical clinical management of adult patients pre-
dominates in mechanical ventilation with sedation, there-
by, not many broad samples are available with critically ill
awake patients or patients with minimum sedation under
mechanical ventilation.
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Abstract

Background: Although the phrase “time is fascia” is well acknowledged in the case of necrotizing soft tissue
infections (NSTIs), solid evidence is lacking. The aim of this study is to review the current literature concerning the
timing of surgery in relation to mortality and amputation in patients with NSTIs.

Methods: A systematic search in PubMed/MEDLINE, Embase, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), and the Cochrane Controlled Register of Trials (CENTRAL) was performed. The primary
outcomes were mortality and amputation. These outcomes were related to the following time-related variables: (1)
time from onset symptoms to presentation; (2) time from onset symptoms to surgery; (3) time from presentation to
surgery; (4) duration of the initial surgical procedure. For the meta-analysis, the effects were estimated using
random-effects meta-analysis models.

Result: A tofal of 109 studies, with combined 6051 NSTI patients, were included. Of these 6051 NSTI patients, 1277
patients died (21.1%). A total of 33 studies, with combined 2123 NSTI patients, were included for quantitative
analysis, Mortality was significantly lower for patients with surgery within 6 h after presentation compared to when
treatrnent was delayed more than 6 h (OR 0.43; 95% €| 0.26-0.70; 10 studies included). Surgical treatment within 6 h
resulted in a 19% mortality rate compared to 32% when surgical treatment was delayed over 6 h. Also, surgery
within 12 h reduced the mortality compared to surgery after 12 h from presentation (OR 0.41; 95% Cl 0.27-061; 16
studies included), Patient delay (time from onset of symptoms to presentation or surgery) did not significantly
affect the mortality in this study. None of the time-related variables assessed significantly reduced the amputation
rate, Three studies reported on the duration of the first surgery. They reported a mean operating time of 78, 81,
and 102 min with associated mortality rates of 4, 11.4, and 60%, respectively.

Conclusion: Average mortality rates reported remained constant (around 20%) over the past 20 years. Early surgical
debridement lowers the mortality rate for NSTI with almaost 50%. Thus, a sense of urgency is essential in the
treatment of NSTI

Keywords: Necrotizing soft tissue infection, Necrotizing fasciitis, Surgery, Debridement, Mortality, Amputation,
Systematic review, Meta-analysis
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Background

Necrotizing soft tissue infections (NSTIs) are notorious
for their acute, aggressive, and rapidly progressive char-
acter. Of all NSTIs, necrotizing fasciitis is the most well
known and most common NSTI; other NSTIs are myo-
necrosis and necrotizing cellulitis [1]. Mortality and
amputation rates for NSTI are considered high, with de-
scribed mortality rates varying between 6 and 33% [2-5].
Factors such as advanced age, female sex, multiple co-
morbidities, and sepsis upon presentation have previ-
ously been linked to increased mortality rates [2, 5, 6].
The bacteria causing NSTI can spread rapidly along the
fascial planes; therefore, the saying “time is fascia” seems
suitable. This resulted in the established belief that
source control with early surgical resection of necrotic
and infected tissue reduces progression of the infection
and improves outcomes [1, 7]. However, the achievabil-
ity of early treatment is sometimes hindered by a pro-
longed interval between the onset of symptoms and the
patient seeking medical care (patient delay), or between
hospital presentation and the eventual diagnosis (doctor
delay) [8]. Furthermore, logistical challenges within hos-
pitals might cause unwanted delays in treatment (system
delay). In these cases, it is interesting to know if the
prognosis can be predicted by the time frame in which
the initial surgery is performed. If such a “golden” time
frame exists, it could also indicate that when the delay
was already too great, a higher mortality or amputation
rate can be expected after initial surgery. There is still
no consensus on a potential cut off point for such a time
frame [9]. Multiple cohort studies have previously
assessed the relation between surgical timing and mor-
tality and amputation; however, a large number of stud-
ies are under-powered and were unable to reject the null
hypothesis [10-14]. Therefore, the aim of this review
‘was to analyze the current literature concerning the tim-
ing of surgery in relation to mortality and amputation in
patients with necrotizing soft tissue infections.

Review methods

A study protocol was developed a priori and submitted
to PROSPERO for registration. This review is reported
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines.

Search and study selection

Published cohort studies and randomized controlled tri-
als (RCT) reporting on mortality or amputation rates for
NSTIs were included. These studies had to evaluate one
of the following time-related variables: (1) time from on-
sel symptoms to presentation; (2) time from onset symp-
toms to surgery; (3) time from presentation to surgery;
and/or (4) duration of the initial surgical procedure.
Studies written in English or Dutch were included.
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Conference abstracts, studies including pediatric pa-
tients, study protocols, reviews, animal studies, case re-
ports, and studies reporting the results for the time
variables for less than five patients were excluded.

Two reviewers (FN and DS) independently conducted a
systematic search in PubMed/MEDLINE, Embase, Cumu-
lative Index to Nursing and Allied Health Literature
{CINAHL), and the Cochrane Controlled Register of Tri-
als (CENTRAL) for articles published from inception of
the databases up to October 29, 2019. The search syntax
is available in Additional file 1. No filters were applied
during the search. Titles and abstract were screened for
potential eligible studies, after which duplicates were re-
moved. The full texts of the potential eligible studies were
screened by one reviewer (FN) for the reporting of one or
more of the time-related variables. If the full-text article
was not available online, attempts were made to request
the article from the library or the authors. After screening
the available full texts, the remaining articles were read in
full to determine eligibility. In the case of uncertainty, the
eligibility of a study was discussed between both reviewers.
Di of eligibility between r was solved
by discussion with a third independent reviewer (FH).

Data extraction

The following data were extracted if available: first author,
year of publication, country in which the study was con-
ducted, study design, inclusion period, number of partici-
pating medical institutions, number of patients included,
mean age of included patients, the anatomical regions af-
fected by NSTI, inclusion and exclusion criteria, diagnostic
criteria used for diagnosing NSTI (e.g, operative findings,
histopathologic results, microbiology results, clinical signs
during physical examination), time onset symptoms to
presentation or surgery, time from presentation to surgery,
duration of first surgery, mortality rate, and amputation
rate. Data was extracted including the available odds ratio
{OR), confidence intervals (Cls), and p values.

Outcomes

The primary outcomes were mortality and amputation in
NSTI patients. The previous mentioned time-related vari-
ables were assessed in relation to these outcomes. Due to
heterogeneity in the reporting of the time variables, we as-
sumed that time of presentation would be equal to time of
hospital admittance or diagnosis, since NSTI patients
often present septic and require immediate treatment
hence the i diate hospital admission. We d
that mortality rates reported in studies were in-hospital
mortality rates, unless reported otherwise.

Quality assessment
The methodological quality of the studies included in the
meta-analysis was independently assessed by two reviewers
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(FN and DS). Since no suitable tool was available for this
non-intervention-non-diagnostic study, a modified quality
assessment tool based on the most applicable criteria from
the Quality in Prognosis Studies (QUIPS) tool and Meth-
odological Index for Non-Randomized Studies (MINORS)
was used (Additional file 2} [15, 16]. Disagreement between
reviewers during the quality assessment was resolved by
di with a third independ (FH).

Statistical analysis

Data management and statistical analysis were performed
using Review Manager software (RevMan, version 5.3;
Cochrane, Copenhagen, Denmark). Studies with data
available for one or more of the time-related variables as
categorical or dichotomous data in relation to either mor-
tality or amputation were identified and included in the
meta-analysis. If there was insufficient quantitative data to
perform a meta-analysis for one or more of the time-
related variables in relation to the outcomes, the time vari-
able was assessed qualitatively. If required, data were
manually categorized or calculated based on the available
text or tables and was converted in the same units.

The stratification of time categories was data-driven. If
the same time category (e.g., 6, 12, and 24 h) was compared
in relation to mortality or amputation by =2 studies, this
time categories were evaluated in a meta-analysis. There-
fore, the available data per time category determined the
stratification of the analyses for mortality and amputation.
For the meta-analysis with amputation as outcome, the
sample size was corrected to only include the patients with
NSTI of the extremity or NSTI affecting multiple body
areas. This was done to prevent underestimating the ampu-
tation rate if also NSTIs involving the trunk or perineum
were included in the calculation of the amputation rate.
The effect estimate for all analyses was an OR with a 95%
CI calculated using the Mantel-Haenszel method. A p
value < 0.05 in the overall effect Z test was considered sta-
tistically significant. Heterogeneity was evaluated using the
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Review results

Search

After full text screening, 109 eligible studies were identi-
fied. The studies from Tsai et al. from 2004 [17] and
2009 [18] were excluded based on overlap in patient
populations with a later published study from their
group in 2010 [19]. The studies by Ahn et al, Holena
et al, and Sugihara et al. were excluded, since they in-
cluded patients from nationwide financial code-based
databases without evident review of the included patient
medical charts on content for eligibility [13, 20, 21]. All
109 articles combined; 6051 patients were included. Of
these 6051 NSTI patients, 1277 patients died (21.1%)
and 529 of the 2781 patients with N5ST1 of the extremity
underwent an amputation (19.0%). Comparing mortality
rates before and after 2000, there was a significant re-
duction in mortality from 283 to 20.6% (p=0.004).
However, average mortality rates reported remained
constant (around 20%) over the past 20years (Fig. 1).
The baseline characteristics are summarized in Table 1.
The elaborate baseline characteristics, study inclusion
criteria, the time-related
assessed, and outcomes can be found in Additional file
3. A total of 33 studies were included for quantitative
analysis. The selection process and reasons for exclusion

can be found in Fig. 2.

and  exclusion variables

Baseline characteristics of studies in quantitative analysis
The 33 studies available for quantitative and thorough
analysis included a combined number of 2123 NSTI pa-
tients with a mean age of 54 years. Of the 2123 patients,
417 patients (19.6%) died due to the NSTL The number
of patients included per study ranged between 9 and 472
patients. The majority of the studies included NSTI pa-
tients without having exclusion criteria for specific body
regions affected (i = 23, 70%) (Table 1).

following statistical measures: 7°, I, and y”. All anal
were performed using the random-effects model. Potential
publication bias was assessed by eyeballing the funnel plots.

Subgroup analyses

A priori, the following subgroup analyses were planned
for each time-related variable if =2 studies were found
for the subgroup analyses: (1) high-quality studies (a
quality assessment score of 6 or higher out of a possible
score of 8); (2) studies published in the last decade; (3)
studies assessing NSTI of the entire body without ex-
cluding specific body regions; (4) studies that assessed
all microbial NSTI entities without excluding specific
microorganism.

Mortality %)

<2000

2000- 2004

2005-2009  2010- 2014 2014-
2019
Year category

Fig. 1 Historical cumulative mortality rates for necrotizing soft tssue

infections based on included studies
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Table 1 Baseline study characteristics of necrotizing soft tissue infection studies assessing surgical timing

Eligible studies Studies in meta-analyses
(n=109) (n=33)
Publication year, n (%)
1989 and older a8 ERC))
19901999 7 i6) 402
2000-2009 2927 7@
2010-2019 65 {60) 19 (58)
Continent where study was performed”, n (%)
Afiica 87 [ ]
Asia 42 (39) 14 (43)
Europe 23N 7n
Morth America 32 (30) 12 (36)
Oceania 33 oo
South America o) om
Type of study® n (36)
Fetrospective cohort study 89 (90) a7 (93
Prospective cohort study 9@ 20
Randomized controlled trial 1 o
Study period in years, median (I0R: range) 7 (5-11; 2-24) 6(5-11; 2-16)
Number of participating medical institutions®. median (IQR: range) 1 (1=1; 1-6) 10-1;1-2»

Number of included patients per study, median (IOR: range)
Body regions affected by NSTI assed per study, n (%)

Head and/or neck

Exuremities

Trunk

Foumier

Full body

35 (20-67: 5-472) 33 (20-84,9-472)

9(8) 168
(8 3(9)
2y 143)
32(29) 4012
58 (53) 24.(73)

IQR interquartile range, NST! necrotizing soft tissue infection

*1 missing case

0 missing cases

Time from presentation at hospital to surgery

Surgery within 6 h

Ten (30%) of the 33 included studies reported the num-
ber of patients operated on within and after 6h after
presentation. The mortality was significantly lower for
surgery within 6 h after presentation compared to surgi-
cal treatment delayed more than 6 h, with an OR of 043
(95% CI 0.26-0.70, p < 0.01) (Fig. 3a). Surgical treatment
within 6 h resulted in a 19% mortality rate and surgical
treatment after 6h in a mortality rate of 32%. Surgery
within 6 h did not result in a significant reduction in the
amputation rate, with an OR of 0.68 (95% CI 0.34-1.39,
#=10.30) (Table 2 and Additional file 4).

Surgery within 12 h

Sixteen (48%) of the 33 included studies reported the
number of patients operated on within and after 12h
after presentation. The mortality was significantly
lower for surgery within 12h after presentation

compared to surgical treatment delayed more than 12
h, with an OR of 041 (95% CI 0.27-0.61, p <0.01)
(Fig. 3b). Surgical treatment within 12h resulted in a
19% mortality rate and surgical treatment after 12h
in a mortality rate of 34%. Surgery within 12h did
not result in a significant lower amputation rate, with
an OR of 0.71 (95% CI 0.28-1.82, p=0.48) (Table 2
and Additional file 4).

Surgery within 24 h

Eighteen (55%) of the 33 included studies reported the
number of patients operated on within and after 24 h
after presentation. Analysis showed no significant reduc-
tion in the mortality or amputation rate between surgical
treatment within or after 24 h, with an OR of 0.79 (95%
CI 0.52-1.20, p = 0.26) for mortality and an OR of 0.63
(95% CI 0.20-2.05, p=045) for amputation (Table 2
and Additional file 4).

Escaneado con CamScanner



Nawijn et al. World Journal of Emergency Surgery (2020) 15:4 Page 5 of 11
PubMed/ Embase CINHL CENTRAL
MEDLINE

n =635 n=1011 n=127 n=29
Studies excluded (n = 1355):
+ Case report (n = 435)
+ Does nat (mainly) assess a NSTI
population (n = 312)
+ Mot in English or Dulch (n = 253)
=] Title and abstract s :wmn n:-m‘-;i;ty nol assessed
. outcome {n =
screening "1+ <5 patients inciuged (n = 65)
n= 1802 + Mot an abservabonal study or
controlled trial (n = 56)
Q + Conferenca abstract (n = 53)
z +  Padiatric study population (n = 51)
z +  Animal study (n = 20)
w * Retracted article (n = 1)
v Remaining studies
3 after t:::e andl:gbﬁh'aci f z P ]
n =447
Studies excluded (n = 161):
1 » Surgical or diagnostic timing not
= Full-text studies e sy
= | screened for aligibilﬂy =1 + Missing data (n = )
@ n=270 + Pediatric study population (n = 6)
~ + Not an observational study or
e (randomized) controlled trial (n =6)
ﬁ + Does not (mainly) assess a NSTI
population (n = 5)
Included studies - SHICIME ascuplion 0f SmgoM oF
n=109 diagnostic timing (n = 5)
z + Case report (n = 4)
o + Amputation or monality not assessed
7] as ouicome (n = 3)
=] . database studies (n = 3)
sl | Studies includedin + Duplicate patient populations (n = 2)
z meta-analyses ) ::".'-_,,' ks mopored. fov <% pelbents
n=33 + Adtiche not in English or Dutch in = 1)
Fig. 2 Flowchart of study inclusion process for meta-analysis of surgical timing of necrotizing soft tissue infections
Time from onset symp to pi at hospital Time from onset symptoms to surgery

Forty-three studies included in the qualitative analysis
reported on time from onset symptoms to presenta-
tion. The average time weighted by study sample sizes
was 4.5days (range 1.0-13.3days). Since continuous
independent variables cannot be used in meta-
analyses, only studies with similar dichotomous vari-
ables were included in this meta-analysis. Eight (24%)
of the 33 studies included for meta-analysis reported
the number of patients presenting to the hospital
within and after 3 days after the onset of the symp-
toms. Presentation to the hospital within 3 days after
the onset of symptoms did not result in significant
lower mortality than patients presenting after 3 days,
with an OR of 0.49 (95% CI 0.16-1.44) (Table 2 and
Additional file 4).

Thirteen studies included in the qualitative analysis re-
ported on time from onset symptoms to surgery. The
average time weighted by study sample sizes was 4.6 days
(range 2.1-7.5days). Only studies with similar dichot-
omous variables were included in this meta-analysis.
Three (9%) of the 33 included studies reported the num-
ber of patients operated on within and after 3 days after
onset of symptoms. Surgery within 3 days after onset of
symptoms did not result in significant lower mortality
than patients operated after 3 days, with an OR of 0.40
(95% CI 0.15-1.08) (Table 2 and Additional file 4).

Duration of first surgery

Only three studies reported on the duration of the first
surgery. Corman et al. found a mortality rate of 4% (1
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Surgery within 61 Surgery after 6 Odds Ratio 0dds Ratio

a) o Bvenis  Total Events  Total ) MLH, Randam, 95% C1

‘Boyer et al, 2009 8 12 18 FIEE) 063013, 299) —_—

Chao et al 2013 4 i n 4 182% 0350011, 1.11) ——

Corona et al, 2016 2 L] [l " 0% 050007, 367] TR [

Hadeed st al, 1016 3 w0 [l a7 A% 0401040, 1 60] B———

Huiang et al, 2008 0 " 3 5 2% 003000, 081) 4

Waiser e al, 1981 3 13 5 7 ss% 1zj0, 097 ——————————|

Lat et al, 2016 ‘ )a 15 8 170%

Hirwiin ol al, Aug 2019 7 n 1 5 4% 0441003, 819

Niwign 61 31, Fob 2019 ] 0 [F] F AT 045018, 139)

Taaietal, 2015 5 " 3 T 5% 111018, 751)
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Total events » L]

Heteropeneity. Tau'= 0.00; Chi*= 553, of= 0 (P = 0.79), F= 0% o & o ol

Testior overall efflect Z= 3.40 (P = 0.0007) Favours Surpeny within 1 Favours surgery afler 8

Surgery within 12h  Swgery after 120 Odds Ratio Ouds Ratio

b) o Everls  Totol Evets Total W, Random, 95% CI. M.H, Random, 95% €1

Balcl ol al, 2009 [] 6 2 5 16% 0ON@o2ey ——————— |

Boyer et al, 2009 9 % " 17 sa% 017003, 1.01]

Chao efal, 2013 8 53 Fd 8 1% 027011, 088 pe—p—
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out of 26 patients) with an associated mean duration of
the initial surgery of 78 min; Elskaket et al. reported a
mortality rate of 11.4% (5 out of 44 patients) associated
with a mean duration of the initial surgery of 81 min,
while Hong et al. reported a mortality rate of 60% (9 out
of 15 patients) associated with a mean duration of the
initial surgery of 102 min.

Quality assessment

The elaborate results of the quality assessment for each
study can be found in Additional file 5. The mean qual-
ity score was 5+ 2. Ten (30%) studies scored 6 or higher,
indicating high quality.

Subgroup analyses

The subgroup analyses either using only studies pub-
lished in the last decade, studies assessing NSTI of the
entire body without excluding specific body regions, or
studies that assessed all microbial NSTI entities without
only including a specific microorganism did not result in
new results. No outcomes changed direction or signifi-
cance (Table 2 and Additional file 4).

Assessment of publication bias

The funnel plot for the analysis of time from presenta-
tion to surgery within and after 6 and 12 h in relation to
mortality are presented in Fig. 4. Upon eyeballing the
funnel plots, both showed relative symmetry indicating a
low risk of publication bias in these meta-analyses,

Discussion

This study clearly shows that the average mortality rate
for NSTI did not improve over the past 20 years. Timely
initial surgery after presentation to the hospital for NSTI
cuts mortality almost in half. This stresses the need for
early surgical treatment of all NSTIs.

There is only one similar meta-analysis published that
assesses the time to surgery for NSTIs. Gelbard et al.
pooled the results from six studies and found an OR of
0.43 (95% CI 0.24-0.78) in favor of surgery within 12h
(13% mortality) compared to surgery after 12h from
presentation (26% mortality) [8]. Our study shows a
similar reduction in mortality if the initial surgery is per-
formed within 12 h after presentation (19 vs. 34%), but
even more, also found such an association for surgery
within 6h (19 vs. 32%). Based on our results, initial
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Table 2 Results of meta-analyses assessing influence of surgical timing on outcomes in necratizing soft tissue infections

Mortality analyses
Subgroup analyses
Cutcome Everns/iotal  Result High- Studies Studies without limitation on  Studies without limitation based
patients () (OR, 95% quality published = affected body region by NSTI®  on specific microbial types of
m studies®  2009° (OR, 95% CI) NSTI
(OR, 95%  {OR. 95% CJ) (OR, 95% CI}
a]]
Surgery within & h after 137/512 0.43 0.46 0.49 (030- 0.44 (0.25-0.75) 0.45 (0.25-0.79)
presentation (0.26- (0.27- 0.82)
0.70) 0.80)
Surgery within 12 h after 168/663 0.4 0.40 0.43 (0.28-  0.45 (0.29-0.70) 0.41 (0.22-0.74)
presentation (0.27- {0.23- 0.67)
0.61) 0.69)
Surgery within 24 h after 271372 07e 063 084 (052~ 0.85 [053-138) 111 {077-1.60)
presentation (0:52- 029~ 137
1200 134)
Surgery within 3days after  33/172 040 041 035 (012 046 {0.16-242) 013 {001-242)
onset symptoms 015~ 013~ 102)
1.08) 129
Hospital admission within 98/326 049 066 061 @17~ 041 {(008-2.13) 1.01 {0.37-2.74)
3 days after onset (016 (015~ 224)
symptoms 144) 283)
Amputation analyses
Subgroup analyses
Outcome Events/iotal  Result High- Studies Studies without limitation on  Studies without limitation based
patients (0} (OR, 85% quality published 2 affected body reglon by NSTI®  on specific microbial types of
o)) studies® 2009° (OR, 95% CI) NSTF
(OR, 95%  {OR. 95% C1) (OR, 95% CI}
(a]}
Surgery within & h after 45/197 068 057 065 (031- 0.64 (0.30-138) 061 (0.28-132)
presentarion (034~ 023~ 1.38)
139 142)
Surgery within 12 h after 26/138 0N 054 071 025 0.71 (024-211) 055 {0.19-1.54)
presentation (028~ 011- 198)
182) 254)
Surgery within 24 h after 21102 063 025 070 0.19- 0.41 (0.08-2.26) 053 {0.14-2.06)
presentation (020~ (D04- 258)
208) 1.60)

Results in bodd are statistically significant results
€1 confidence interval, NSTI necrotizing soft tissue infection, OR adds ratia

“Excluding Bair, Balci, Catena, Corona, Ferretti, George, Huang 2008, Kaiser, Kalaivani, Knutson, Lille, Liu, Mittapalli, Ogilvie, Pakula, Palmer, Park, Stephenson,

Sudarsky, Tsai 2010, Tsai 2015, Wang, Yu

“Excluding Catena, Huang 2008, Kaiser, Knutson, Lille, Ogilvie, Palmes, Stephensan, Sudarsky, Wang, Yu
“Excluding Balci, Boyer, Corona, Ferretts, Huang 2008, Liu, Palmer, Stephenson, Sugihara, Wang

“Exciuding Chao, Huang 2008, Knutson, Lee, Tsai 2010, Tsai 2015

surgery within 12h should be regarded as the minimal
“golden” time frame for operating patients with NSTIs,
while surgery within 6h might be strongly preferred.
However, based on these analyses, it is difficult to give a
prognosis for the patients operated on between 6 and
12h. Based on the analyses comparing surgery within
and after 12 h, these patients were less likely to die (OR
0.41 for surgery within 12h; 95% CI 0.27-0.61), while in
the analysis comparing surgery within and after 6 h, this
group of patients had worse outcomes (OR 0.43 for sur-
gery within 6h; 95% CI 0.26-0.70). Although surgery
within 12h is essential, surgery within 6h might be

beneficial. However, to determine a more exact cutoff
point for the “golden” time frame, more research is
necessary.

Patient delay (time from onset of symptoms to surgery)
did not seem to affect mortality, although availability and
robustness of the data for this part of the question was
limited. Nevertheless, based on the presented mortality
data in this review, the time from presentation to surgery
(which encompasses both doctor delay and part of the sys-
tem delay) has significant effect on outcome. On the other
hand, this study did not find an association between tim-
ing of surgery and the amputation rate, indicating that
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other factors, such as comorbidities, the local situation of
the tissue (e.g., the presence of bullae), or the severity of
disease (e.g., severe sepsis), are more predictive for ampu-
tation [22, 23]. However, those factors were outside the
scope of this review.

The goal of the initial surgical procedure for NSTIs is
to gain control and prevent further (trans-fascial and
hematogenous) spreading of the infection by complete
debridement of all the infected and necrotic tissue [1, 9].
Sarani et al. suggested that each hour delay of surgical
treatment can lead to a local spread of the infection as
fast as an inch per hour and results in higher chances of
systematic spread [24]. Early surgical treatment does not
only reduce the mortality rate, but several studies also
found that it can reduce the risk of septic shock, number
of surgical debridement, and the length of hospital stay
[14, 25]. The exact pathophysiology behind the rapid
spread of bacteria across the fascia is still poorly under-
stood. However, it is thought that especially during
NSTIs the microbial virulence caused by the toxins pro-
duced by the involved bacteria outweighs the host
defense system providing the opportunity for rapid
spreading of the infection [24, 26]. Early resection of
necrotic and infected tissue results in a lower microbial
load. As a result, the immune system combined with
broad spectrum antibiotics has better odds at controlling
the infection [1, 27]. Thus, time is of the essence.

However, clinical implementation of the desired ur-
gent debridement is often hindered by multiple factors.
First, patient delay is a problem not easily influenced by
medical personnel. The time a patient waits before seek-
ing medical care is dependent on a wide variety of clin-
ical, economic, and social factors. The physical and
financial access to emergency care, the nature of the
acute illness, the underlying chronic comorbidities, and
understanding of the severity of symptoms all influence
the likelihood of a patient seeking emergency care [28].

Next, doctor delay is a well-known problem for this
disease. Before NSTI can be treated, the accurate diag-
nosis must be made. Awareness of NSTI is frequently
described as low, due to its low incidence, compared to
non-necrotizing soft tissue infections with a higher a
priori chance such as cellulitis and erysipelas [3, 29].
Furthermore, symptoms of NSTI mimic those of cellu-
litis and erysipelas and no pathognomic symptoms for
NSTI are known [23, 30, 31]. Wong et al. developed the
laboratory risk indicator for necrotizing fasciitis (LRI-
NEC) score to help physicians with identifying NSTIs
[32]. However, a meta-analysis performed by Fernando
et al. showed that this is a suboptimal score for identify-
ing patients with NSTI due to its low sensitivity [30].
The substantial problem of misdiagnosing is illustrated
in a systematic review by Goh et al. They reported that
71.4% of the NSTls were initially misdiagnosed and that
the mortality rate increased with the percentage of ini-
tially missed diagnoses [23]. Interoperative diagnostic ac-
curacy can be increased by using the method of triple
diagnostics. In the case of ambivalent signs of NSTI
upon intra-operative macroscopic evaluation, samples
should be taken for intra-operative assessment of fresh
frozen sections and Gram stains. Based on those results,
the NSTI diagnosis can be confirmed or waived [7, 33].
A solution for improving pre-operative diagnostics is a
strongly recommended focus for future studies.

Finally, the medical system should be organized with
enough surgical capacity to prevent system delay. After
the accurate diagnosis is made, the logistics needs to be
in place to facilitate urgent surgical debridement. The
initial debridement for NSTI holds the highest surgical
priority. Meclsaac et al. reported that 27% of the urgent
or emergency surgeries at their hospital with the highest
priority were delayed beyond the waiting time appointed
to surgeries with the highest priority. The main reasons
for the delays were unavailability of surgeons, followed
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by unavailability of resources such as operating rooms
[34]. Improving the availability of the appropriate sur-
geons and resources at the presenting hospital is cru-
cial, since transfer, even to a center specialized in
NSTIs, increases the delay and therefore the risk at
mortality [21]. To improve immediate availability of
the appropriate resources, the system using 24/7 in-
house attending surgeon and the 24/7 readiness of an
operating room could significantly decrease the time
to surgery and mortality [35, 36].

Not only the time to surgery influences the outcomes,
but shorter operative times of emergency surgeries are
also associated with less postoperative complications
[37]. Matsuyama et al. reported that the lity and
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h

ity in the met: lysis, and the risk at publi-
cation bias is estimated to be limited. Furthermore, this
meta-analysis contributes to solving the problem of
underpowered studies, which is especially relevant in the
field of NSTI research. The incidence of NSTI has been
estimated to be 3.64 per 100,000 person years; this sug-
gests that most single-center NSTI study would auto-
matically be underpowered due to the limited incidence
of NSTI to that hespital [3]. Therefore, meta-analyses
remain an efficient way of increasing the body of evi-
dence if only studies with limited sample sizes are
available.

c 1

morbidity are Iy lower if y surgeries
in adults were completed within 120 min, and Kaushal-
Deep et al. reports better outcomes if operative times
are less than 100 min for pediatric emergency surgeries
[37, 38]. In severely physiologically compromised trauma
patients, the damage control strategy is indicated if the
operative time would be longer than 90 min [39]. Unfor-
tunately, our study is unable to comment on the ideal
duration of the initial debridement for NSTI and re-
mains therefore unknown. Huv.ever, since most NSTI
ly physiologically compromised, short
and efficient debndemenls might be recommended, as a
major difference in mortality rate was noted between the
published results of patients with an operating time
shorter and longer than 90 min. The risk at more post-
operative complications associated with longer operative
times should be considered when skin-sparing debride-
ment for NSTIs is contemplated [37, 40]. Therefore, the
clinical condition of the patient should determine the
course of actions and surgical strategy.

The limitations of this study need to be kept in mind
during the interpretation of the results. For example, we
were unable to vary between time from diagnosis to sur-
gery and time from presentation to surgery. The time
from presentation to diagnosis is often underreported
and could not be assessed. Furthermore, even though we
used a broad search, there is still a possibility of missing
studies. Finally, for the interpretation of the cumulative
mortality rates, it should be kept in mind that the in-
cluded studies used different and sometimes very spe-
cific inclusion and exclusion criteria, limiting the
generalizability of mortality rates to the entire NSTI
population. For example, eight studies excluded patients
that did not underge surgery, which indicates that those
patients were unsuitable for surgery (i.e., based on sever-
ity of illness or patients’ wishes) [10, 41-47]. Excluding
these patients from the mortality rate could result in a
seemingly better mortality rate than the reality, since
these patients are likely to have died of NSTL The
strength of this meta-analysis is the relatively low

are

Average mortality rates reported remained constant
(around 20%) over the past 20 years. Surgical debride-
ment as soon as possible lowers the mortality rate for
NSTI with almost 50%. However, early surgical treat-
ment did not reduce the amputation rate. Nevertheless,
this systematic review and meta-analysis show that early
surgical treatment of NSTIs within 12h is essential for
reducing the mortality rate, while surgical treatment
within 6 h might even further improve outcomes,
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Necrotizing Fasciitis: A Review of Management
Guidelines in a Large Obstetrics and Gynecology
Teaching Hospital

C.D. Thompson, A.L. Brekken, and W.H. Kutteh
Department of Obstetrics and Gymecology, University of Texas Southwestern Medical Center, Dallas, TX

ABSTRACT

N:crohzmg fasciitis is a severe, life-th soft tissue infection that results in rapid and progres-
sive destruction of the superficial fascia and sub tissue. B of its varied clinical
presentation and bacteriological make-up, it has been labelled with many nl.h:r names such as acute
streptococeal gangrene, gangrenous erysipelas, ing erysipelas, | | gangrene, and acute
dermal gangrene. Although described by Hippoerates and Galen, it has received increasing attention
in obstetrical and gynecological literature only within the last 20 years. This review includes two
recent cases successfully managed at Parkland Memorial Hospital, Dallas, Texas. The first patient
was a 50 year old, morbidly obese, diabetic woman who presented with a small, painful lesion on the
vulva, After failing triple antibiotic therapy with ampicillin, clind cin, and the diag-
nosis of necrotizing fasciitis of the vulva was made, and she was taken to the operating room for
extensive excision. She was discharged home on hospital day 29, The second patient was a 65 year
old, obese, diabetic woman with risk factors for atherosclerosis who had a wound separation after an
abdominal hysterectomy. Two days later a loss of resistance to probing was noted in the subcutane-
ous tissue. Necrotizing fasciitis was suspected, and she was taken to the operating room for resec-
tion. The patient was discharged home on hospital day 27. The mortality rate after diagnosis of
necrotizing fasciitis has been reported to be 30% to 60%. We review the literature and outline the
gundelmes used ina Iarge Ob/Gyn hing hospital to the adverse outcome. Lectures on
are included on a rcgular hnsla The high-nak factors nf ngt over 50, diabetes,
and ath lerosis are emphasized. The need for early di and I tr within 48
hours is stressed, and any suspicious lesions or wound complications are reported to experienced
senior house officers and staff. We use two recent cases to highlight the diagnostic clues and
management strategies for this often fatal polymicrobial infection.  © 1993 Wiley-Liss, Ine.
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CASE REPORTS

Case |
50 year old white woman (G,,P,) originally
presented to the Parkland Memorial Hospital
Ob/Gyn Emergency Room complaining of a pain-
ful “boil on my vagina.” She had a 1 ¢m follicular
abscess on the left vulva at the intertriginous fold
that would rub against her thigh as she walked. She
denied fever, chills, or other systemic symptoms.

Her past medical history was significant for a total
abdominal hysterectomy with bilateral salpingo-
oophorectomy and appendectomy in 1963, a ven-
tral hernia repair in 1970, and a 20-year history of
adult onset diabetes mellitus controlled with gly-
buride 7.5 mg daily. Her serum glucose was 128
mg/dl. She had a 22 pack/year history of smoking
and denied the use of alcohol. Physical examination
revealed a morbidly obese (327 pounds) woman
who was generally healthy, other than her present-

Address correspondence/reprint requests to Dr, William H. Kutteh, Reproductive Endocrinology, Dept. of OWGyn, 5323

Hurry Hines Boulevard, Dallas, TX 75235-9032.

Clinical Study

Received July 10, 1992
Accepted December 15, 1992

Escaneado con CamScanner



NECROTIZING FASCIHTIS MANAGEMENT GUIDELINES

THOMPSON ET AL.

Fig. I. Photographs of the vulvar area from case |. A: Large area of involvement developed in 24

hours and was débrided. B: C

d tissue necrosis and loss of resistance to probing

was noted at 36 hours and required repeat excision. C: Granulation tissue and healing of wound bed

14 days after original surgery.

ing complaint. The abscess was needle aspirated,
and the patient was sent home on oral diclc
500 mg gq6h.

The following day, she returned to the emer-
gency room complaining of increased pain and red-

ness in the left groin area and subjective fever. Exam
was significant for a temperature of 38°C, blood
pressure 138/78, heart rate 88, respiratory rate 20.
The left vulva was slightly e
matous. The left groin had an 8 X 10 cm erythe-
matous area that extended down the inner thigh and
was warm and tender to the touch. She had no
clubbing or cyanosis of her extremities, nor did she
have any pelvic masses or tenderness. She was alert
and oriented and had a normal neurological exam.
She was admitted to the hospital and placed on
intravenous ampicillin (2 mg IV q4h), gentamicin
(1 mg'kg IV q8h), and clindamycin (900 mg 1V
q8h). Laboratory evaluation revealed an elevated
white blood cell count of 17,400/mm” and a glu-
cose of 168 mg/dl. The next day the area of inflam-
mation had extended to 20 cm down the left inner
thigh, and foul-smelling purulent mate

smatous and ¢

exuded
from the aspirated lesion, The patient was taken to
the operating room where exploration of the groin
area revealed multiple loculated abscess cavities ex-
tending from the left groin superior to the inguinal
ligament and inferior to the femoral triangle and
containing foul-smelling yellow-greenish pus. This

material was sent for gram stain and aerobic and
anaerobic cultures. Blood was s
toxin and aerobic and anacrobic cultures. The in-
volved area was dissected underneath the subcuta-
neous tissue to the inferior margin of the left vulva
(Fig. 1A). The necrotic tissue was excised to the
point of bleeding with no loss of resistance to prob-
ing, and the area was irrigated with 6 liters of saline
and packed.

Post-operatively, she was managed with subcu-
taneous insulin to maintain hght g]ucn.\t control.
Deep vein thrombosis (DVT) prophylaxis with a
pneumatic compression hose on both legs and sub-
cutaneous heparin 5,000 units twice daily was initi-
ated in the operating room

nt for Clastridium

d continued post-

operatively. Wound debridement and cleaning with
one-quarter strength Dakin’s solution (163 ml so-
dium hypochlorite §.25% plus 0,325, sodium bi-
carbonate in 3,637 ml water) were performed twice
daily, and sterile gauze was used for packing the
wound. After 36 hours, further necrosis of the
wound edges was apparent. She was again taken to
aled |
sue resistance superiorlaterally close to the margin
of the inguinal ligaments as well as medially past
the inferior margin of the vulva and inner thigh
(Fig. 1B). The skin, superficial fascia, and subcu-

surge s of tis-

/, where blunt probing

taneous tissue of the areas were excised to the point
of bleeding and no loss of resis

ance to probi
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Hemostasis was attained, and the wound was packed
with sterile gauze.

Ampicillin, clindamyein, and gentamicin were
continued, as were sliding scale insulin, DVT pro-
phylaxis, and twice daily wound débridement and
dressing changes. Aztreonam (2 g IV q6h) was sub-
stituted to reduce the risk of renal toxicity, which
was significant in this patient. When no further
signs of infection were present in the wound bed,
one-quarter strength Dakin’s solution was deleted,
and sterile saline was substituted for wound care.
The wound was cleaned with Biolex spray (a dilute
aloe vera solution) and gel to promote granulation.
Antibiotics were stopped after 10 additional days,
after she had been afebrile for 48 hours. By this
time, the wound was granulating well (Fig. 1C).

Aerobic cultures demonstrated both gram-nega-
tive (£, coli, Klebsiella pnewmoniae) and gram-posi-
tive rods (Corynebacterium sp). Anaerobic cultures
showed gram-negative rods (Bacteroides sp). Blood
cultures and Clastridium toxin assay were negative.
Pathological examination revealed necrotic skin
with abscess and underlying fat necrosis, The pa-
tient was discharged home on hospital day 25 on
twice daily dressing changes, and was followed with
weekly visits for 6 weeks. She was doing well at her
6-month follow-up.

Case 2

A 65 year old black woman (G, PA,) was admitted
to Parkland Memorial Hospital for a hysterectomy
after fractional dilatation and curettage revealed
dysfunctional endometrium with cellular atypia. Be-
cause of her significant medical problems includ-
ing hypertension, coronary artery disease, non-in-
sulin dependent diabetes mellitus, degenerative joint
disease, and a history of a mild stroke, she was
evaluated by the medicine department consult staff
and cleared for surgery. She had a 30 pack/year
history of smoking and denied alcohol use. Physical
examination revealed an obese (235 pounds)
woman, blood pressure 150/90, heart rate 90, res-
piratory rate 20, temperature 37°C. She underwent
a total abdominal hysterectomy, bilateral salpingo-
oophorectomy, and appendectomy without compli-
cation, Pathology revealed multiple leiomyomata
and no gross endometrial tumor,

On post-operative day 1 (POD 1), she had a
maximum temperature of 38.5°C. Her incision was
draining a small amount of serosanguineous fluid

I8 * INFECTIOUS DISEASES IN OBSTETRICS AND GYNECOLOGY
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but did not look infected. On POD 2 she had a
maximum temperature of 38.5°C, which was at-
tributed to pulmonary atelectasis. She quickly defer-
vesced and remained afebrile. On POD 4, a slight
serosanguineous discharge was noted with wound
separation apparent on probing. Her staples were
removed to allow drainage, and the wound was
packed with saline-moistened sterile gauze covered
with dry sterile dressing and changed twice daily.

She remained afebrile until POD 6, when her
temperature spiked to 38.4°C. At this time, her
bandages contained greenish purulence, and the
wound edges were necrotic and foul-smelling.
When the wound was probed, loss of resistance of
the subcutaneous tissue superficial to the rectal fas-
cia extended 6 cm bilaterally. Only minimal skin
erythema was present, but the wound margins were
anesthetic. Importantly, the patient maintained nor-
mal bowel function, and her fluid balance and elec-
trolytes were well controlled. Necrotizing fasciitis
was suspected, and the patient was placed on IV
ampicillin (2 g IV q4h), gentamicin (1 mg/kg IV
q8h), and clindamycin (900 mg IV q8h) and taken
to the operating room that same day. The areas of
necrosis were excised to the point at which no loss of
resistance was encountered and brisk capillary
bleeding was evident. Tissue was sent for aerobic
and anaerobic cultures. The wound was irrigated
with 3 liters of saline and packed with sterile gauze.

Post-operatively, she was maintained with care-
ful fluid management, and her triple antibiotics
were continued. The wound was debrided and
cleaned with one-quarter strength Dakin’s solutin
twice daily. The patient defervesced after 6 days,
and granulation tissue became apparent. Hydro-
therapy in a whirlpool bath was begun at this time.
The wound occasionally required sharp débride-
ment of necrotic debris, but otherwise it continued
to granulate well. The wound culture revealed Pro-
teus mirabilis. Pathology showed marked acute and
chronic inflammation, necrosis, ulceration, and or-
ganizing fat necrosis. The patient was discharged
27 days after her admission on twice daily dressing
changes and weekly follow-up in clinic for 6 weeks.
She was doing well 4 months post-operatively.

DISCUSSION

One of the earliest descriptions of hospital gan-
grene was written in 1871 by Joseph Jones, a Con-
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TABLE |. Risk factors for necrotizing fasciitis

Age aver 50°

§§E§

*Major risk factors.

federate Army surgeon: “a purple or blue spot is
first perceived that is sometimes raised, and con-
tains serum below. The skin in the affected spot
may melt away in 24 hours, whilst a deep blue and
purple, almost black, areola surrounding the dead
mass, spreads rapidly in an ever increasing circle.
This is witnessed most generally in the worst and
fatal cases.” The first large series was published by
Meleney in 1924.° He studied 20 cases in China
from which he cultured hemolytic streptococci and
hence called the disease hemolytic streptococcal gan-
grene, The term mecrotizing fascifeis was coined in
1952 by Wilson.® The first vulvar cases were de-
scribed in 1972 by Roberts.”

‘The exact incidence of necrotizing fasciitis is not
known, but fortunately it is uncommon. It has been
described in all ages and in almost every site of the
body. It is most commonly found in the lower
extremities, followed by the upper extremities, ab-
domen, perineum, groin, back, and buttocks.*®
The initiating event is usually a minor penetrating
injury and involves a surgical site less than half the
time. In Rea's series of 44 patients with necrotizing
fasciitis, 80% of the cases originated outside the
hospital with minor injuries such as abrasions, cuts,
bruises, boils, and insect bites, and only 20% were
post-surgical infections.” In eight of the cases, no
specific initiating factor could be found.

Those at highest risk of necrotizing fasciitis are
those whose repair mechanisms are compromised
due to peripheral vascular damage. The most com-
mon risk factors are summarizd in Table 1. The
most frequent predisposing risk factors are ad-
vanced age followed closely by arteriosclerosis and
diabetes. Rea first noticed the association of these
factors with necrotizing fasciitis in 1970.% Of 44
cases studied, 45.5% were over age 50, 22.2% had
arteriosclerosis, and 18.2% had diabetes.? In Rob-
erts and Hester’s and Roberts’s collective cases of
22 patients with necrotizing fasciitis of the vulva,

THOMPSON ET AL.

68.1% were over age 50, and all but one, or 95.5%,
were diabetic.”” He did not comment on patients
with arteriosclerosis. Other factors thought to pre-
dispose to necrotizing fasciitis are hypertension,
vascular disease, obesity, renal failure, immune-
suppression, a history of radiation therapy, and
operative trauma.'™!!

Necrotizing fasciitis is often misdiagnosed as
cellulitis or a simple abscess because of the mislead-
ing symptoms and signs of its victims. Early skin
changes include erythema, tenderness, and edema
extending beyond the area of erythema.' These are
usually accompanied by fever, malaise, and other
systemic toxic signs. Early on, the skin may be
intact.'" Late signs include a purple or bluish dis-
coloration, vesicles filled with red-black fluid, crep-
itance, cutaneous anesthesia, and necrosis. Once
these late signs appear, however, the area of under-
lying destruction is usually large, and scvere sys-
temic toxicity develops.

The pathognomonic sign present in 100% of the
cases is subcutaneous and superficial fascial necro-
sis.? Classically, this extends along fascial planes
beyond the area of skin involvement. When blunt
dissection with a probe or even a finger is carried
out, the superficial tissue is sheared away without
resi e. Wilson admonished that when under-
mining of this nature is demonstrated, the patient
should receive immediate surgical therapy.®

The bacterial etiology of necrotizing fasciitis is
polymicrobial (Table 2). In Meleney’s series of 20
in 1924, the predominant organism was the he-
molytic streptococcus, which was present in all
cases.” Staphylococei was found in only 10%. Wil-
son, in contrast, reported in 1952 that 88% of his
cases were infected with staphylococci.® Rea showed
that streptococci and staphylococci were present in
equal proportions, representing 43% each among
his cases.” The majority of his cases grew out more
than one organism, however. In a recent series by
Stephenson the organisms most currently found
were anaerobic Peptostreptocoecus and Bacteroides.'
These differences are most likely attributed to the
improved techniques for culturing anacrobic or-
ganisms in recent years. Other bacteria reported to
be involved include E. coli, K. pneumoniae, Enter-
obacter, Peptococeus, and Pseudomonas.'" Vibrio sp.
can be seen in wounds exposed to sea water.'
Clostridium sp. are found less commonly in necro-
tizing fasciitis, even in those cases with subcutane-
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TABLE 2. Polymicrobial etiology of necrotizing fasciitis

Aerobes Anaercbes
Gram-pasitive
Coeei
Group A, B, D str P sp
Other a- and y-streptococci Peptococcus sp.*
Staphylococcus aureus™
Staphylococcus epidermidis
Rods
Lactobacilli Clostridium sp.
Diphtheroids Propionibacterium sp.
Eubocterium sp.
Gram-negative
Cocxi
Neisseria gonorrhoeoe Veilloneila sp.
Rods
E col* Bacteroides frogilis group®
Kiebsiella pneumoniae® Other Bacteroides sp.
Enterobocter sp.* Fusobacterium sp.
P. mirabilis
Pseudomonas oeruginosa®
*Most common isolates.

TABLE 3. Diagnostic clues for necrotizing fasciitis

Cellulitis that fails to respond te antibiotic therapy

Edema beyond the area of erythema

Development of ecchymosis or vesicles over an area of cellulitis

Presence of gas in the tissue as demonstrated by palpation
{erepitus)

ous emphysema. Subcutaneous emphysema is
thought to occur by aerobic and anaerobic bacteria
synergistically forming hydrogen and nitrogen gas.’
Gas formation is mostly associated with £. cofi, mi-
croaerophilic Streprococens, and Bacteroides sp."*
Diagnosis of necrotizing fasciitis can be difficult
and is often made after the disease is widespread. A
high clinical suspicion must be ined to en-
able early and accurate diagnosis. Important diag-
nostic clues that lead to high suspicion for necrotiz-
ing fasciitis are listed in Table 3. Fisher emphasized
the importance of radiological studies to demon-
strate soft-tissue gas.'* He showed that while crep-
itus was found in 29% of patients with necrotizing
fasciitis, soft-tissue gas was found by x-ray in 100%.
Fisher also gave six clinical criteria to satisfy the
diagnosis of necrotizing fasciitis: 1) extensive ne-
crosis of supeficial fascia with widespread under-
mining of surrounding tissue; 2) moderate to se-
vere systemic toxic reaction with altered mental
status; 3) absence of muscle involvement (vs. the
prominent myonecrosis seen in certain clostridial
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infections and synergistic necrotizing cellulitis); 4)
failure to demonstrate clostridia in wound and blood
cultures; 5) absence of major vascular occlusion;
and 6) pathological examination of débrided tissue
showing intense leukocyte infiltration, focal necro-
sis of fascia and surrounding tissue, and thrombosis
of the microvasculature. '* Although clostridial spe-
cies are typically not present in necrotizing fasciitis,
it is important to rule out the presence of this patho-
gen in the wound, as this may mean the deep fascia
and muscle are involved (clostridial myonecrosis).
At surgery, a frozen section can aid in this diagno-
sis. Classically, necrotizing fasciitis shows necrosis
of the superficial fascia and subcutaneous tissue
with an intense polymorphonuclear infiltration and
presence of multiple microorganisms on gram
stain."""? A clostridial infection will be remark-
able for the absence of an inflammatory infiltrate
and the presence of many gram-positive rods.'? If
the latter is the case, close inspection of the deep
fascia and underlying muscle is warranted. Stephen-
son et al.'? reported the presence of Clostridium
tetani in one patient with necrotizing fasciitis of the
vulva but indicated that no myonecrosis was present,
as has been reported in cases with Clastridium per-
fringens.

Once suspicion is high for necrotizing fasciitis,
the patient should be taken to the operating room
for exploration and surgical débridement. Brewer
and Meleney are credited with the first two success-
ful surgical treatments of necrotizing fasciitis, then
called progressive gangrenous infection of the skin
and subcutaneous tissues, which occurred in and
around abdominal incisions for operative care of
acute perforative appendicitis.'’ In one case, an
incision was made circumferentially around the in-
fected area, down to the deep fascia, and the wound
was packed. The enclosed area sloughed, but there
was no progression of disease, so the wound ulti-
mately granulated closed. The other case was suc-
cessfully treated with excision of involved tissue to
viable margins,

If inspection shows the ct istic skin ecchy-
mosis, it is likely that the area of undermining is
great, It is important, however, to incise and dé-
bride the entire extent of disease, until there is no
further loss of resistance to blunt probing and until
the tissue bleeds easily when cut. As Wilson stated,
“to postpone surgery and use massive doses of anti-
biotics is ineffective and, in addition, the incision
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which must eventually be made must then be more
extensive in a sicker patient.” In such a patient, the
post-operative care should be in an intensive care
unit in isolation, much like that of a burn victim.
Insensible fluid losses will be great, and the pros-
pect of hypovolemia with hemoconcentration is
high.'* Aggressive fluid and electrolyte manage-
ment is important, along with periodic blood trans-
fusions to correct anemia due to red cell destruc-
tion, Broad spectrum antibiotics (i.e., ampicillin,
gentamicin, clindamycin) should be used until the
identity and sensitivities of pathogens are known.
We have found twice daily dressing changes and
wound débridement to be sufficient for wound care.
The wound is cleaned in this manner with 3%
hydrogen peroxide or ene-quarter strength Dakin’s
solution, and packed with sterile gauze. When the
old dressings no longer have a foul odor, saline can
be substituted for one-quarter strength Dakin’s solu-
tion for wound cleaning. We also use Biolex gel (an
aloe vera-containing gel) to promote wound healing.

Hyperbaric oxygen treatments have been cited
as reducing edema, halting progression of tissue
necrosis, and decreasing mortality, especially
among wounds infected with clostridia.'*"® Split-
thickness skin grafting is an option for re-epithe-
lializing large areas after adequate granulation. For-
tunately, in our cases the extent of the disease was
not so severe as to require disfiguring surgery, and
the wounds were able to granulate in completely.

Mortality rates for necrotizing fasciitis are gen-
erally quoted as 30-60%," and antibiotics have not
significantly changed this.” Death is usually imme-
diately attributed to overwhelming sepsis, compli-
cations of diabetes (ketoacidosis), vascular insuffi-
ciency, and hemodynamic collapse.”* Not only do
old age and diabetes seem to be the most important
predisposing factors for necrotizing fasciitis, but
they are also the two leading factors for a grave
prognosis.” Rea showed the mortality rate in pa-
tients over 50 years of age to be 67%, while that in
diabetics to be 63%." Roberts and Hester and Rob-
erts had a mortality rate from his cases of 47% and
38%, respectively.”” Stephenson reported a 62%
mortality in patients over age 50 and a § 5% mortal-
ity rate in diabetic patients.'* Significantly, all of
the fatalities had one or both of these significant
high-risk factors. The most important factors for
survival are rapid diagnosis, and rapid and ade-
quate surgical treatment. Rea once again stresses

THOMPSON ET AL.

this fact by showing that the average time from
onset of disease to diagnosis and treatment of those
who lived was 4 days, while that of those who died
was 7 days.” Stephenson found that 48 hours was a
more significant time frame, after which the mor-
wlity rate was 75%.'* The mortality rate in
Wilson’s collection was only 8.7%; this low num-
ber may be attributed in part to the expertise of the
house officers in the teaching program at Parkland
Memorial Hospital, who had been trained to rec-
ognize the clinical manifestations of the disease.®

SUMMARY

‘We have presented two cases of necrotizing fasciitis
recently managed at a large Ob/Gyn residency train-
ing program. We have reviewed the patients’ histo-
ries, risk factors, signs and symptoms, bacteriol-
ogy, pathology, therapy, and mortality factors
associated with this life-threatening disease process.
Our patients were both in a high mortality risk
category for necrotizing fasciitis in that both were
over 50 years old, had diabetes, and were obese.
One patient had documented arteriosclerosis, and
the other had risk factors for it (obesity, smoking,
and diabetes). Despite these high risk factors, both
of these patients did well. We agree with Wilson
that high suspicion and prompt action on the part of
the house officers involved in the care of these
women were the keys to their successful outcome.®
Some of the general guidelines for the management
of necrotizing fasciitis at Parkland Memorial Hos-
pital are listed in Table 4. In the first case, the main
clinical clue was the failure of the presumed celluli-
tis to respond to antibiotics. In the second, it was
the loss of tissue resistance to blunt probing. Both
were taken to surgery within 3 days of the present-
ing problem.

The first case showed the typical polymicrobial
nature of necrotizing fasciitis, whereas in the sec-
ond only one organism (P. mirabilis) was cultured.
This may be due to the perioperative broad spec-
trum antibiotic prophylaxis given to this patient at
the time of her hysterectomy.,

Necrotizing fasciitis can occur in any surgical or
nonsurgical insult. In the recent Ob/Gyn literature
alone, there are cases reported from episiotomy,
mini-laparotomy, diagnostic laparoscopy, and su-
prapubic catheter placement.'®""® There are also
reports of patients without an obvious original ni-
dus of infection, or patients on standard treatment

INFECTIOUS INSEASES IN OBSTETRICS AND GYNECOLOGY * 21
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TABLE 4. Guidelines for managing necrotizing
fasciitis at PMH

1. Patients with suspicious lesions in the vulvar, groin, or thigh
region with high-risk factors for necrotizing fasclitis are
admitted for observation

2. Patients with presumed cellulitis who fail to respond to IV
antibiotics are taken to surgery for wound exploration

3. Post-operative patients who have high-risk factors for
necrotizing fasciitis and have wound separation with loss of
tissue resistance are started on |V antibiotics and taken to the
‘operating room for exploration

4, Junior house officers notify senior house officers and faculty

experienced in the care of necrotizing fasciitis about any

suspicious lesions or wound complications

Lectures on soft-tissue infections are included on a regular

basis for residents and medical students

6. Wound care is managed by the same upper level resident on
any service, and additional débridement and/or return to the
operating room is performed as needed

7. Survival depends on early recognition and immediate surgical

w

® Incise tissue to margins that bleed easily
# Change wound dressings frequently
® Initiate broad spectrum antibictics

regimens such as radiotherapy, chemotherapy, and
anti-inflammatory drugs.?’*

It is often said that anyone who uses a certain
kind of intervention or therapy should be prepared
to deal with the consequences of that intervention or
therapy. Among the surgical specialties, obstetri-
cians and gynecologists frequently deal with heavily
contaminated body areas; therefore, knowledge of
surgical complications is imperative, especially one
as life-threatening as necrotizing fasciitis.
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Your responsibility

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals and
practitioners are expected to take this guideline fully into account, alongside the individual needs,
preferences and values of their patients or the people using their service. It is not mandatory to
apply the recommendations, and the guideline does not override the responsibility to make
decisions appropriate to the circumstances of the individual, in consultation with them and their
families and carers or guardian.

Local commissioners and providers of healthcare have a responsibility to enable the guideline to be
applied when individual professionals and people using services wish to use it. They should dosoin
the context of local and national priorities for funding and developing services, and in light of their
duties to have due regard to the need to eliminate unlawful discrimination, to advance equality of
opportunity and to reduce health inequalities. Nothing in this guideline should be interpreted ina

way that would be inconsistent with complying with those duties.

Commissioners and providers have a responsibility to promote an environmentally sustainable

health and care system and should assess and reduce the environmental impact of implementing
NICE recommendations wherever possible.
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This guideline is the basis of Q5172.

Overview

This guideline covers diagnosing and managing endometriosis. It aims to raise awareness of the
symptoms of endometriosis, and to provide clear advice on what action to take when women with
signs and symptoms first present in healthcare settings. It also provides advice on the range of
treatments available.

This guideline updates and replaces the recommendations on endometriosis in NICE's fertility
problems guideline, which includes recommendations on fertility tests and treatments such as
assisted reproduction.

Who is it for?

* Healthcare professionals
* Commissioners and providers

+ Women with suspected or confirmed endometriosis, their families and carers
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Recommendations

People have the right to be involved in discussions and make informed decisions about their
care, as described in your care.

Making decisions using NICE guidelines explains how we use words to show the strength (or
certainty) of our recommendations, and has information about prescribing medicines (including
off-label use), professional guidelines, standards and laws (including on consent and mental
capacity), and safeguarding.

NICE has also produced a patient decision aid on hormonal treatment for endometriosis.

1.1 Organisation of care

111 Setupamanaged clinical network for women with suspected or confirmed
endometriosis, consisting of community services (including GPs, practice nurses,

school nurses and sexual health services), gynaecology services and specialist
. - o 1

112 Community, gynaecology and specialist endometriosis services (endometriosis
centres) should:

= provide coordinated care for women with suspected or confirmed endometriosis

* have processes in place for prompt diagnosis and treatment of endometriosis, because
delays can affect quality of life and result in disease progression.

Gynaecology services for women with suspected or confirmed
endometriosis

113  Gynaecology services for women with suspected or confirmed endometriosis
should have access to:

* agynaecologist with expertise in diagnosing and managing endometriosis, including
training and skills in laparoscopic surgery

* agynaecology specialist nurse with expertise in endometriosis

« amultidisciplinary pain management service
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* ahealthcare professional with an interest in gynaecological imaging

o fertility services.

Specialist endometriosis services (endometriosis centres)

114

1.2

121

12.3

Specialist endometriosis services (endometriosis centres) should have access to:

* gynaecologists with expertise in diagnosing and managing endometriosis, including
advanced laparoscopic surgical skills

* acolorectal surgeon with an interest in endometriosis

+ aurologist with an interest in endometriosis

+ an endometriosis specialist nurse

« amultidisciplinary pain management service with expertise in pelvic pain

» ahealthcare professional with specialist expertise in gynaecological imaging of
endometriosis

» advanced diagnostic facilities (for example, radiology and histopathology)

« fertility services.

Endometriosis information and support

Be aware that endometriosis can be a long-term condition, and can have a
significant physical, sexual, psychological and social impact. Women may have
complex needs and require long-term support.

Assess the individual information and support needs of women with suspected
or confirmed endometriosis, taking into account their circumstances, symptoms,
priorities, desire for fertility, aspects of daily living, work and study, cultural
background, and their physical, psychosexual and emotional needs.

Provide information and support for women with suspected or confirmed
endometriosis, which should include:

* what endometriosis is
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124

13

131

132

133

« endometriosis symptoms and signs

+ how endometriosis is diagnosed

e treatment options

+ local support groups, online forums and national charities, and how to access them.

If women agree, involve their partner (and/or other family members or people
important to them) and include them in discussions. For more guidance on
providing information to people and involving family members and carers, see

the NICE guideline on patient experience in adult NHS services.

Endometriosis symptoms and signs

Suspect endometriosis in women (including young women aged 17 and under)
presenting with 1 or more of the following symptoms or signs:

« hrpnikaliizoal
* period-related pain (dysmenorrhoea) affecting daily activities and quality of life
» deep pain during or after sexual intercourse

» period-related or cyclical gastrointestinal symptoms, in particular, painful bowel
movements

* period-related or cyclical urinary symptoms, in particular, blood in the urine or pain
passing urine

= infertility in association with 1 or more of the above.

Inform women with suspected or confirmed endometriosis that keeping a pain
and symptom diary can aid discussions.

Offer an abdominal and pelvic examination to women with suspected
endometriosis to identify abdominal masses and pelvic signs, such as reduced
organ mobility and enlargement, tender nodularity in the posterior vaginal
fornix, and visible vaginal endometriotic lesions.

If a pelvic examination is not appropriate, offer an abdominal examination to
exclude abdominal masses.
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14

Referral for women with suspected or confirmed

endometriosis

141

14.2

14.3

15

1.5:1

Consider referring women to a gynaecology service for an ultrasound or
gynaecology opinion if:

= they have severe, persistent or recurrent symptoms of endometriosis

« they have pelvic signs of endometriosis or

» initial management is not effective, not tolerated or is contraindicated.

Refer women to a specialist endometriosis service (endometriosis centre) if they
have suspected or confirmed deep endometriosis involving the bowel, bladder
or ureter.

Consider referring young women (aged 17 and under) with suspected or
confirmed endometriosis to a paediatric and adolescent gynaecology service,
gynaecology service or specialist endometriosis service (endometriosis centre),

depending on local service provision.

Diagnosing endometriosis

Do not exclude the possibility of endometriosis if the abdominal or pelvic
examination, ultrasound or MRI are normal. If clinical suspicion remains or
symptoms persist, consider referral for further assessment and investigation.

Ultrasound

152

153

Consider transvaginal ultrasound:

# toinvestigate suspected endometriosis even if the pelvic and/or abdominal
examination is normal

» toidentify endometriomas and deep endometriosis involving the bowel, bladder or
ureter.

If a transvaginal scan is not appropriate, consider a transabdominal ultrasound
scan of the pelvis.
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Serum CA125

154 Do not use serum CA125 to diagnose endometriosis.
155 If a coincidentally reported serum CA125 level is available, be aware that:

« araised serum CA125 (that is, 35 IU/ml or more) may be consistent with having
endometriosis

» endometriosis may be present despite a normal serum CA125 (less than 35 IU/ml).

MRI

156  Donotuse pelvic MRI as the primary investigation to diagnose endometriosis in
women with symptoms or signs suggestive of endometriosis.

157  Consider pelvic MRI to assess the extent of deep endometriosis involving the
bowel, bladder or ureter.

158  Ensure that pelvic MRI scans are interpreted by a healthcare professional with
specialist expertise in gynaecological imaging.

Diagnostic laparoscopy

Also refer to section 1.10 on surgical management, and section 1.11 on surgical management if
fertility is a priority.

159  Consider laparoscopy to diagnose endometriosis in women with suspected
endometriosis, even if the ultrasound was normal.

1510 For women with suspected deep endometriosis involving the bowel, bladder or
ureter, consider a pelvic ultrasound or MRI before an operative laparoscopy.

1511 During a diagnostic laparoscopy, a gynaecologist with training and skills in
laparoscopic surgery for endometriosis should perform a systematic inspection
of the pelvis.

15.12 During a diagnostic laparoscopy, consider taking a biopsy of suspected
endometriosis:
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= toconfirm the diagnosis of endometriosis (be aware that a negative histological result
does not exclude endometriosis)

= toexclude malignancy if an endometrioma is treated but not excised.

15.13  If afull, systematic laparoscopy is performed and is normal, explain to the
woman that she does not have endometriosis, and offer alternative
management.

1.6 Stagingsystems

161  Offer endometriosis treatment according to the woman's symptoms,
preferences and priorities, rather than the stage of the endometriosis.

162  When endometriosis is diagnosed, the gynaecologist should document a
detailed description of the appearance and site of endometriosis.

1.7 Monitoring for women with confirmed
endometriosis

171  Consider outpatient follow-up (with or without examination and pelvic imaging)
for women with confirmed endometriosis, particularly women who choose not
to have surgery, if they have:

* deep endometriosis involving the bowel, bladder or ureter or

* 1or more endometrioma that is larger than 3 cm.

1.8 Pharmacological pain management

Analgesics

181  For women with endometriosis-related pain, discuss the benefits and risks of
analgesics, taking into account any comorbidities and the woman's preferences.

182  Consider ashort trial (for example, 3 months) of paracetamol or a non-steroidal
anti-inflammatory drug (NSAID) alone or in combination for first-line
management of endometriosis-related pain.
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183  If atrial of paracetamol or an NSAID (alone or in combination) does not provide
adequate pain relief, consider other forms of pain management and referral for
further assessment.

Neuromodulators and neuropathic pain treatments

184  Forrecommendations on using neuromodulators to treat neuropathic pain, see

the NICE guideline on neuropathic pain.

Hormonal treatments

NICE has produced a patient decision aid on hormonal treatment for endometriosis.

185  Explain to women with suspected or confirmed endometriosis that hormonal
treatment for endometriosis can reduce pain and has no permanent negative
effect on subsequent fertility.

186  Offer hormonal treatment (for example, the combined oral contraceptive pill or
aprogestogen)" to women with suspected, confirmed or recurrent
endometriosis.

187  Ifinitial hormonal treatment for endometriosis is not effective, not tolerated or
is contraindicated, refer the woman to a gynaecology service, specialist
endometriosis service (endometriosis centre) or paediatric and adolescent
gynaecology service for investigation and treatment options.

1.9 Non-pharmacological management

191  Advise women that the available evidence does not support the use of
traditional Chinese medicine or other Chinese herbal medicines or supplements
for treating endometriosis.

1.10 Surgical management

1101 Ask women with suspected or confirmed endometriosis about their symptoms,
preferences and priorities with respect to pain and fertility, to guide surgical
decision-making.

1102 Discuss surgical management options with women with suspected or confirmed
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1.10.3

1104

1105

1106

endometriosis. Discussions may include:

« what a laparoscopy involves

= that laparoscopy may include surgical treatment (with prior patient consent)
» how laparoscopic surgery could affect endometriosis symptoms

» the possible benefits and risks of laparoscopic surgery

* the possible need for further surgery (for example, for recurrent endometriosis or if
complications arise)

» the possible need for further planned surgery for deep endometriosis involving the
bowel, bladder or ureter.

Perform surgery for endometriosis laparoscopically unless there are
contraindications.

During a laparoscopy to diagnose endometriosis, consider laparoscopic
treatment of the following, if present:

* peritoneal endometriosis not involving the bowel, bladder or ureter
+ uncomplicated ovarian endometriomas.

As an adjunct to surgery for deep endometriosis involving the bowel, bladder or
ureter, consider 3 months of gonadotrophin-releasing hormone agonists'!
before surgery.

Consider excision rather than ablation to treat endometriomas, taking into
account the woman's desire for fertility and her ovarian reserve. Also see
ovarian reserve testing in the NICE guideline on fertility problems.

Combination treatments

1107

After laparoscopic excision or ablation of endometriosis, consider hormonal
treatment (with, for example, the combined oral contraceptive pill)”, to prolong
the benefits of surgery and manage symptoms.
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Hysterectomy in combination with surgical management

1108  If hysterectomy is indicated (for example, if the woman has adenomyosis or
heavy menstrual bleeding that has not responded to other treatments), excise
all visible endometriotic lesions at the time of the hysterectomy.

1109 Perform hysterectomy (with or without cophorectomy) laparoscopically when
combined with surgical treatment of endometriosis, unless there are
contraindications.

1.10.10 For women thinking about having a hysterectomy, discuss:

« what a hysterectomy involves and when it may be needed
» the possible benefits and risks of hysterectomy
* the possible benefits and risks of having oophorectomy at the same time

+ how a hysterectomy (with or without oophorectomy) could affect endometriosis
symptoms

s that hysterectomy should be combined with excision of all visible endometriotic
lesions

+ endometriosis recurrence and the possible need for further surgery

= the possible benefits and risks of hormone replacement therapy after hysterectomy
with oophorectomy (also see the NICE guideline on menopause).

1.11 Surgical management if fertility is a priority

The recommendations in this section should be interpreted within the context of NICE's guideline
on fertility problems. The management of endometriosis-related subfertility should have
multidisciplinary team involvement with input from a fertility specialist. This should include the
recommended diagnostic fertility tests or preoperative tests, as well as other recommended
fertility treatments such as assisted reproduction that are included in the NICE guideline on

1111 Offer excision or ablation of endometriosis plus adhesiolysis for endometriosis
not involving the bowel, bladder or ureter, because this improves the chance of
spontaneous pregnancy.
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1112 Offer laparoscopic avarian cystectomy with excision of the cyst wall to women
with endometriomas, because this improves the chance of spontaneous
pregnancy and reduces recurrence. Take into account the woman's ovarian
reserve. (Also see ovarian reserve testing in the NICE guideline on fertility

prablems.)

1113 Discuss the benefits and risks of laparoscopic surgery as a treatment option for
women who have deep endometriosis involving the bowel, bladder or ureter
and who are trying to conceive (working with a fertility specialist). Topics to
discuss may include:

+ whether laparoscopic surgery may alter the chance of future pregnancy

e the possible impact on ovarian reserve (also see ovarian reserve testing in the NICE
guideline on fertility problems)

» the possible impact on fertility if complications arise
e alternatives to surgery
» other fertility factors.

1114 Do not offer hormonal treatment to women with endometriosis who are trying
to conceive, because it does not improve spontaneous pregnancy rates.

Terms used in this guideline
Chronic pelvic pain

Defined as pelvic pain lasting for 6 months or longer.

Paediatric and adolescent gynaecology service

Paediatric and adolescent gynaecology services are hospital-based, multidisciplinary specialist
services for girls and young women (usually aged under 18).

Ovarian cystectomy

Owarian cystectomy is a surgical excision of an ovarian endometriotic cyst. An ovarian
endometrioma is a cystic mass arising from ectopic endometrial tissue within the ovary.
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Managed clinical networks

Linked groups of healthcare professionals from primary, secondary and tertiary care providing a
coordinated patient pathway. Responsibility for setting up these networks will depend on existing

service provision and location.
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Suspect endometriosis (including in young women aged 17 and under) with 1 or more of:

chronic pelvic pain

period-related pain (dysmenorrhoea) affecting daily activities and quality of life

deep pain during or after sexual intercourse

period-related or cyclical gastrointestinal symptoms, in particular, painful bowel movements
period-related or cyclical urinary symptoms, in particular, blood in the urine or pain passing urine
infertility in association with 1 or more of the above.

Assess women's individualinformation and support needs
Take into account their circumstances, symptoms, priorities, desire for fertility, aspects of daily living,
work and study, cultural background, and their physical, psychosexual and emotional needs.

Also:

= discuss keeping a pain and symptom diary

- offer an abdominal and pelvic examination to identify abdominal masses and pelvic signs
- consider an ultrasound scan (see page 2).

Offer initialmanagement with:

a short trial (for example, 3 months) of
paracetamol or a non-steroidal anti-
inflammatory drug (NSAID) alone or in
combination

hormenal treatment (combined
contraceptive pill or a progestogen)

refer to the NICE guideline on neuropathic
pain for treatment with neuromodulators.

|

Consider referral to a gvnaecohgy paediatric & adolescent gynaecology, or
specialist endometriosis service (endometriosis centre) if:
= 2 trial of paracetamol or NSAID (alone or in combination) does not provide

If fertility is a priority, the management of
endometriosis-related subfertility should have
multidisciplinary team involvement with input
from a fertility specialist. This should include
recommended diagnostic fertility tests or
preoperative tests and other recommended
fertility treatments such as assisted
reproduction.

Also see Fertility is a priority on page 2.

adequate pain relief
- initial hormonal treatment for endometriosis is not effective, not tolerated or is
contraindicated.
|
] L} +
Consider referral to a Refer women to a specialist Consider referring young
gynaecology service: endometriosis service women (aged 17 and under)
= for severe, persistent or (endometriosis centre) if they to a paediatric & adolescent
recurrent symptoms of have suspected or confirmed gynaecology service,
endometriosis deep endometriosis involving gynaecology service or
= for pelvic signs of the bowel, bladder or ureter. specialist endometriosis
endometriosis, or service (endometriosis
- if initial management is not centre), depending on local
effective, not tolerated or service provision.
is contraindicated.
Endometriosis:

©NICE 2017. All rights reserved. Subject to
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Do not use pelvic MRI or CA-125 to diagnose endometriosis.

Consider transvaginal ultrasound:
» o investigate suspected endometriosis even if pelvic and/or abdominal examinations are normal
- for endometriomas and deep endometriosis involving the bowel, bladder or ureter.

Consider a transabdominal ultrasound scan of the pelvis if a transvaginal scan is not appropriate.
+

Do not exclude the possibility of endometriosis if the and/or pelvic ions or
ultrasound or MRI are normal.

Consider referral for assessment & investigation if clinical suspicion remains or symptoms persist.

Consider laparoscopy to diagnose endometriosis, even if the ultrasound was normal.

Discuss surgical management options with women with suspected/confirmed endometriosis:

- what laparoscopy involves, and that it may include surgical treatment (with prior patient consent)

« how laparoscopic surgery could affect endometriosis symptoms

- the possible benefits and risks of laparoscopic surgery

- the possible need for further surgery, including the possible need for further planned surgery for
deep endometriosis involving the bowel, bladder or ureter,

During diagnostic laparoscopy, 3 gynaecologist with training and skills in laparoscopic surgery for
endometriosis should perform a systematic inspection of the pelvis.

If a full systematic laparoscopy is performed and is normal, explain to the woman that she does not
have endometriosis and offer alternative management.

ey apronty

If fertility is not currently a priority —
Offer excision or ablation plus adhesiolysis to During diagnostic laparoscopy consider
women with endometriosis not involving laparoscopic treatment of (if present):
- bowel, bladder or ureter. — [ * peritoneal endometriosis not involving the =
bowel, bladder or ureter
Offer laparoscopic ovarian cystectomy to = uncomplicated ovarian endometriomas.
women with endometriomas.
_| Consider excision rather than ablation to o]
Discussthe benefits and risks of laparoscopic treat endometriomas.
surgery for deep endometriosis involving the
bowel, bladder or ureter. This may include: g i Do,
L effect on the chance of future pregnancy mmmﬂm e e
« the possible impact on ovarian reserve T« pelvic MRI before operative laparoscopy |
+ the effect of complications on fertility + 3 month course of GnRHa before surgery.
= alternatives to surgery
« other fertility factars.
Consider hormonal treatment after et
laparoscopic excision or ablation.
Do not offer hormonal treatment to women 5
with endometriosis who want to conceive. if S TR
- excise all visible endometriotic lesions at
Consider outpatient follow-up for: the time of hysterectomy g
= deep endometriosis involving thebowel, | . discusswith the woman what a
bladder or ureter, or hysterectomy is, its risks & benefits,
« 1 or more endometrioma larger than 3 cm. related treatments and likely outcome.

2 Endometriosis:

diagnosis and management
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At the time of publication (September 2017), not all combined oral contraceptive pills or
progestogens have a UK marketing authorisation for this indication. The prescriber should follow
relevant professional guidance, taking full responsibility for the decision. Informed consent should
be obtained and documented. See the General Medical Council's Prescribing guidance: prescribing
unlicensed medicines for further information.

Y At the time of publication (September 2017), not all gonadotrophin-releasing hormone agonists
have a UK marketing authorisation for this indication. The prescriber should follow relevant
professional guidance, taking full responsibility for the decision. Informed consent should be
obtained and documented. See the General Medical Council's Prescribing guidance: prescribing
unlicensed medicines for further information.

Y At the time of publication (September 2017), not all hormonal treatments (including not all
combined oral contraceptive pills) have a UK marketing authorisation for this indication. The
prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the General Medical Council's

Prescribing guidance: prescribing unlicensed medicines for further information.
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Context

Endometriosis is one of the most common gynaecological diseases needing treatment. It is defined
as the growth of endometrial-like tissue (the womb lining) outside the uterus (womb).
Endometriosis is mainly a disease of the reproductive years and, although its exact cause is
unknown, it is harmone mediated and is associated with menstruation.

Endometriosis is typically associated with symptoms such as pelvic pain, painful periods and
subfertility. Endometriosis is also associated with a lower quality of life. Women with
endometriosis report pain, which can be frequent, chronic and/or severe, as well as tiredness, more
sick days, and a significant physical, sexual, psychological and social impact. Endometriosis is an
important cause of subfertility and this can also have a significant effect on quality of life.

Women may also have endometriosis without symptoms, so it is difficult to know how common the
disease is in the population. It is also unclear whether endometriosis is always progressive or can
remain stable or improve with time.

Delayed diagnosis is a significant problem for women with endometriosis. Patient self-help groups
emphasise that healthcare professionals often do not recognise the importance of symptoms or
consider endometriosis as a possibility. In addition, women can delay seeking help because of a
perception that pelvic pain is normal. Delays of 4 to 10 years can occur between first reporting
symptoms and confirming the diagnosis. Many women report that the delay in diagnosis leads to
increased personal suffering, prolonged ill health and a disease state that is more difficult to treat.

Diagnosis can only be made definitively by laparoscopic visualisation of the pelvis, but other, less
invasive methods may be useful in assisting diagnosis, including ultrasound. Management options
for endometriosis include pharmacological, non-pharmacological and surgical treatments.
Endometriosis is an oestrogen-dependent condition. Most drug treatments for endometriosis work
by suppressing ovarian function, and are contraceptive. Surgical treatment aims to remove or
destroy endometriotic lesions. The choice of treatment depends on the woman's preferences and
priorities in terms of pain management and/or fertility.

Endometriosis can be a chronic condition affecting women throughout their reproductive lives (and
sometimes beyond). Women's priorities and preferences may change over time, and management

strategies should change to reflect this.

Women with endometriosis typically present to community services (including GPs, practice
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nurses, school nurses and sexual health services) with pain, and may then be referred to
gynaecology services for diagnosis and management. Some women may present to fertility
services. Complex surgical treatment is carried out in specialist endometriosis services
(endometriosis centres), which incorporate a multidisciplinary team.

This guideline makes recommendations for the diagnosis and management of endometriosis in
community services, gynaecology services and specialist endometriosis services (endometriosis
centres).

The guideline also covers the care of women with confirmed or suspected endometriosis, including
recurrent endometriosis. It includes women who do not have symptoms but have endometriosis
discovered incidentally. Special consideration was given to young women (aged 17 and under). The
guideline does not cover the investigation of fertility problems related to endometriosis, care of
women with endometriosis occurring outside the pelvis, nor postmenopausal women.
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Finding more information and committee details

You can see everything NICE says on this topic in the NICE Pathway on endometriosis.

To find NICE guidance on related topics, including guidance in development, see our web pages on

gynaecological conditions and fertility.

For full details of the evidence and the guideline committee's discussions, see the full guideline. You
can also find information about how the guideline was developed, including details of the

committee.

NICE has produced tools and resources to help you put this guideline into practice. For general help
and advice on putting NICE guidelines into practice, see resources to help vou put guidance into
practice.
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Recommendations for research

The guideline committee has made the following recommendations for research.

1 Pain management programmes

Are pain management programmes a clinically and cost-effective intervention for women with
endometriosis?

Why this is important

Pain is one of the most debilitating symptoms of endometriosis. Endometriosis-related pain can be
acute or chronic, and can adversely affect the woman's quality of life, ability to work, and can affect
partners and their families.

Pain management programmes have been found to be effective in managing chronic pelvic pain,
and can improve quality of life. However, it is unclear how much of this small evidence base can be
generalised to women with endometriosis for which evidence is lacking. Furthermore, pain
management programmes have not been compared with other treatments available for
endometriosis. Pain management programmes promote self-management and are often provided
in the community.

If found to be effective for endometriosis, pain management programmes would provide an
additional or alternative treatment option for women experiencing endometriosis-related pain.
Groups of particular interest are women for whom hormonal and surgical options have been
exhausted, women who would prefer an alternative to a pharmacological or surgical approach, and
women who may be prioritising trying to conceive.

2 Laparoscopic treatment of peritoneal endometriosis
(excision or ablation)

Is laparoscopic treatment (excision or ablation) of peritoneal disease in isolation effective for
managing endometriosis-related pain?

Why this is important

Isolated peritoneal endometriosis can be an incidental finding in women who may or may not
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experience pain or other symptoms.

Research is needed to determine whether laparoscopic treatment of isolated peritoneal
endometriosis in women with endometriosis-related pain results in a clinical and cost-effective
improvement in symptoms.

The current literature does not provide a clear answer because the stage of endometriosis is often
not sufficiently clearly defined in research studies, and the treatment modalities used are multiple
and varied. The resultant amalgamation of various stages of endometriosis and variable treatment
modalities leads to loss of certainty of outcome in this specific group of women.

Establishing whether treating isolated peritoneal endometriosis is cost effective is important,
because this forms a large part of the workload in general gynaecology, and uses considerable
resources.

3 Lifestyle interventions (diet and exercise)

Are specialist lifestyle interventions (diet and exercise) effective, compared with no specialist
lifestyle interventions, for women with endometriosis?

Why this is important

Endometriosis is a long-term condition that can cause acute and chronic pain, and fatigue. It has a
significant and sometimes severe impact on the woman's quality of life and activities of daily living,
including relationships and sexuality, ability to work, fertility, fitness and mental health.

Supporting self-management is critical to improving quality of life for women living with
endometriosis. In order to successfully self-manage the condition, women need evidence-based,
easily accessible information about the condition and ways of managing it that support surgical and
medical treatment. However, no high-guality research was identified on the effectiveness of
lifestyle interventions such as diet or exercise and other non-medical treatments in reducing pain,
fatigue and other symptoms.

Studies should aim to provide evidence-based options to support self-management of
endometriosis. This would improve the quality of life of women with endometriosis, enabling them
to manage pain and fatigue, and reducing the negative impact on their career, relationships, sex
lives, fertility, and physical and emotional wellbeing.
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4 Information and support

What information and support interventions are effective to help women with endometriosis deal
with their symptoms and improve their quality of lives?

Why this is important

This guideline has identified that women with endometriosis and their partners feel that
information and support is not always provided in the way that best meet their needs. However, the
direct effectiveness of different types or formats of information and support interventions on
measurable outcomes such as health-related quality of life and level of function (for example,
activities of daily living) have not been tested. Good practice in this area in non-specialist and
specialist settings can improve satisfaction with the care provided. It may also improve quality of
life and positively affect relationships between healthcare professionals and the woman with
endometriosis, as well as the woman's personal family relationships.
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Sepsis and septic shock:
Guideline-based management

ABSTRACT

Sepsis is a life-threatening organ dysfunction that results
from the body's response to infection. It requires prompt
recognition, appropriate antibiotics, careful hemodynamic
support, and control of the source of infection. With the
trend in management moving away from protocolized care
in favor of appropriate usual care, an understanding of
sepsis physiology and best practice guidelines is critical.

KEY POINTS

Tools such as the Systemic Inflammatory Response
Syndrome criteria and the quick version of the Sequential
Organ Failure Assessment can help with early diagnosis
and triage.

The initial antibiotic should be broad-spectrum, based on
local sensitivity patterns, with daily assessment of appro-
priate antibiotic de-escalation and cessation.

Resuscitation with initial fluid boluses should be followed
by weighing benefits and risks of additional fluid admin-
istration based on dynamically assessed volume status,
and then aggressive fluid removal during recovery.

During resuscitation, a goal mean arterial pressure of 65
mm Hg is preferred, using norepinephrine (with vasopres-
sin if needed) to achieve it.

Glucocorticoids are not recommended if fluid resuscita-

tion and vasopressors are sufficient to restore hemo-
dynamic stability.

doi:10.3949/cqjm. 8718143

EPSIS AND PARTICULARLY SEPTIC SHOCK

should be recognized as medical emergen-
cles In whlch rime matters, as in \m)ke and
acute myocardial infarction. Early recognition
and rapid institution of resuscitative measures
dare (rl[l(,ﬁl. Bl.l[ recognizing !’(’pbih can l’(‘ a
challenge, and best management practices
C"ln[irl'llL‘ to ﬁ.‘\'“]\'t‘.

This article reviews guidance on the di-
agnosis and management of sepsis and sepric
shock, with attention to maximizing adher-
ence to I“:-\t p[ih’."icl.‘ statemen ll‘ld contro-
versies in Llcﬁllirlﬁ‘n!. (1\‘.\;5“1)5'". C[iltrill‘ ill\d
management,

W COMMON AND LIFE-THREATENING

Sepsis affects 750,000 patients each year in
the United States and is the leading cause of
death in critically ill patients, killing more
than 210,000 people every y About 15%
of patients with sepsis go into septic shock,
which accounts for about 10% of admissions
to intensive care units (ICUs) and has a death
rate of more than 50%.

The incidence of sepsis doubled in the
United States between 2000 and 2008, pos-
sibly owing to more chronic diseases in our
aging population, along with the rise of anti-
biotic resistance and the increased use of in-
vasive procedures, immunosuppressive drugs,
and chemotherapy.

e cost associated with sepsis-related care
in the United Stares is more than $20.3 hillion
annually.?

B DEFINITIONS HAVE EVOLVED

In 1991, sepsis was first defined as a systemic
inflammatory response syndrome (SIRS) due
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to a suspcﬂ:tl:d or confirmed infection with 2

or more of the following eriteria®:

* Temperature below 36°C or above 38°C

®  Heart rate greater than 90/minute

* Respiratory rare above 20/minurte, or arre-
rial partial pressure of carbon dioxide less
than 32 mm Hg

e White blood cell count less than 4 x 10°/L
or greater than 12 x 10°/L, or more than

10% bands.

Severe sepsis was defined as the progression
of sepsis to organ dysfunction, tissue hypoper-
fusion, or hypotension.

Septic shock was described as hypotension
and organ dysfunction that persisted despite
volume resuscitation, necessitating vasoactive
medication, and with 2 or more of the SIRS
criteria listed above.

In 2001, definitions were updated with
clinical and laboratory variables.

In 2004, the Surviving Sepsis Campaign
guidelines adopted those definitions, which
led to the development of a protocol-driven
madel for sep: re used worldwide.® The US
Centers for Medicare and Medicaid Services
(CMS) followed suit, defining sepsis as the
presence of at least 2 SIRS criteria plus infec-
tion; severe sepsis as sepsis with organ dysfunc-
ton (including serum lactate > 2 mmol/L);
and septic shock as fluid-resistant hypotension
requiring vasopressors, or a lactate level of at
least 4 mmol/L.?

In 2016, the Sepsis-3 commitree” issued
the following new definirions:
® Sepsis—A  life-threatening  condirion

caused by a dysregulated host response to

infection, resulting in organ dysfunction

e Septic shock—Circulatory, cellular, and
metabolic abnormalities in septic patients,
presenting as fluid-refractory hypotension
requiring vasopressor therapy with asso-

ciated tissue hypoperfusion (lactate > 2

mmol/L).

The classification of severe sepsis was elim-
inated.

Multiple defi create ¢

Both the CMS and international consen-
sus definitions are currently used in clinical
practice, with distinct terminology and dif-
ferent identification criteria, including blood
pressure and lactate cutoff points. The CMS
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definition continues to recommend SIRS for
sepsis identification, while Sepsis-3 uses se-
quential organ failure ssment (SOFA) or
the quick version (qSOFA) to define sepsis
(described below). This has led to confusion
among clinicians and has been a contentious
factar in the development of care prorocols.

W TOOLS FOR IDENTIFYING HIGH RISK:
SOFA AND qSOFA

SOFA is cumbersome

SOFA is an objective scoring system to de-
termine major organ dysfuncrion, based on
oxygen levels (partial pressure of oxygen and
fraction of inspired oxygen), platelet count,
Glasgow Coma Scale score, bilirubin level,
creatinine level (or urine output), and mean
arterial pressure (or whether vasoactive agents
are required). It is routinely used in elinical
and research practice to track individual and
aggregate organ failure in critically ill pa-
tients.” But the information needed is burden-
some to collect and not usually available at the
bedside to help with clinical decision-making.

qSOFA is simpler...

Singer et al® compared SOFA and SIRS and
identified 3 mdept.ndvnr pn.du.t(:n of organ
dysfunction associated with poor outcomes in
M.pblb to create the simplified gSOFA:

Respiratory rate at least 22 breaths/minute
* Systolic blood pressure 100 mm Hg or

lower
¢ Altered mental status (Glasgow Coma

Scale score < 15).

A qSOFA score of 2 or more with a sus-
pected or confirmed infection was proposed
as a trigger for aggressive treatment, includ-
ing frequent monitoring and ICU admission.
qSOFA has the advantage of its elements be-
ing easy to obtain in clinical practice.

...but has limitations

Although qSOFA identifies severe organ dys-
function and predicts risk of death in sepsis,
it needs careful interpretation for defining
sepsis, One problem is that it relies on the
clinician’s ability to identify infection as the
cause of organ dysfunction, which may not
be apparent early on, making it less sensltne
than SIRS for diagnosing early sepsis,' Also,
preexisting chronic diseases may influence

JANUARY 2020
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accurate qSOFA and SOFA measurement.”
In addition, gSOFA has only been validated
outside the 1CU, with limited utility in pa-
tients already admitred to an ICU."

Studies have suggested that the SIRS cri-
teria be used ro detect sep is, while gSOFA
should be used only as a triaging tool.!"

B ANTIMICROBIAL THERAPY

Prompt, broad-spectrum antibiotics

Delay in giving appropriate antibiotics is asso-
ciated with a significant increase in mortality
rate.'*'* Appropriate antimicrobials should be
initiated within the first hour of recognizing
sepsis, after obtaining relevant samples for cul-
ture—provided that doing so does not ‘-IL’T\Iﬁ
cantly delay antibiotic administration.'”

The initial antimicrobial drugs should be
broad-spectrum, covering all likely pathogens.
Multidrug regimens are favored to ensure suffi-
cient coverage, especially in septic shock. The
empiric choice of antimicrobials should con-
sider the site of infection, previous antibiotic
use, local pathogen susceptibility patterns, im-
munosuppression, and risk factors for resistant
organisms. Double coverage for gram-negative
organisms and for methicillin-resistant Staphy-
lococcus anreus (MRSA) should be considered
for patients with a high likelihood of infection
with such pathogens.'® Double gram-negative
coverage may be appropriate when a high
degree of suspicion exists for infection with
multi-drug-resistant organisms such as Pseudo-
monas or Acinetobacter. If a nosocomial source
of infection is suspected to be the cause of sep-
sis, anti-MRSA agents are recommended.

Appropriate dosing is also important, as
efficacy depends on peak blood level of the
drug and on how long the blood level remains
above the minimum inhibitory concentration
for the pathogen. An initial higher loading
dose may be the best strategy to achieve the
therapeutic blood level, with further dosing
based on consultation with an infectious dis-
ease physician or pharmacist, as well as thera-
peutic drug monitoring if needed."”

Consider antifungals

The last few decades have seen a 200% rise
in the incidence of sepsis due to fungal organ-
isms,"” Antifungals should be considered for
patients at risk, such as those who have had

CLEVELAMD CLINIC JOURNAL OF MEDICINE

total parenteral nutrition, recent broad-spec-
trum antibiotic exposure, perforated abdomi-
nal viscus, or immunocompromised status, or
when clinical suspicion of fungal infection is
high.

Risk factors for fungal infection in septic
shock should rrigger the addirion of echino-
candins or liposomal amphotericin B. Azoles
are considered appropriare for hemodynami-
cally stable parients.”®

De-escalation and early cessation

Antib s are not harmless: prolonged use of
broad-spectrum antibiotics is associaved with
antimicrobial resistance, Clostridium difficile
infection, and even dearh.*!

A robust de-escalarion straregy is needed ro
balance an inirial broad-spectrum approach.
A pragmatic strategy may involve starting
with broad-spectrum antimicrobials, particu-
larly in the setting of hypotension, and then
rapidly de-escalating to an antimicrobial with
the narrowest spectrum based on local sensi-
tiv |ry patterns. If the clinical course suggests
is not actually due to infection, the
should be stopped immediately. A
rapid nasal polymerase chain reacrion rest for
MRSA ro guide de-escalarion has been shown
to be safe and ro significantly reduce empiric
use of vancomycin and linezolid. >+

Antibiotic de-escalation should be dis-
cussed daily and should be an essential com-
ponent of daily rounds.'” A 7- to 10-day course
or even shorter may be appropriate for most
infections although a longer course may be
needed if source control cannot be achieved,
in immunocompromised hosts, and in S aureus
bacteremia, endocarditis, or fungal infections.

B FLUID RESUSCITATION
Sepsis is associated with vasodilation, capil-
lary leak, and decreased effective circulating
blood volume, reducing venous return. These
hemodynamic effects lead to impaired tissue
perfusion and organ dysfunction. The goals of
resuscitation in sepsis and septic shock are to
restore intravascular volume, increase oxygen
delivery to tissues, and reverse organ dysfunc-
tion.

A crystalloid bolus of 30 mLfkg is recom-
mended within 3 hours of detecting severe
sepsis or septic shock.'” However, only limited
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data support the benefits of this recommen-

dation, and evidence of harm from sustained

positive fluid balance is growing.

Some have cautioned against giving too
much fluid, especially in patients who have
limited cardiorespiratory reserve.”® Overzeal-
ous fluid administration can result in pulmo-
nary edema, hypoxemic respiratory failure,
organ edema, intra-abdominal hypertension,
prolonged 1CU stay and time on mechani-
cal ventilation, and even increased risk of
death,

With this in mind, fluid resuscitation
should be managed as follows during consecu-
tive phases™:

* Rescue: During the initial minutes to
hours, fluid boluses (a 1- to 2-L fluid bolus
of crystalloid solution) are required to re-
verse hypoperfusion and shock

* QOptimization: During the second phase,
the benefits of giving additional fluid to
improve cardiac output and tissue perfu-
sion should be weighed against potential
hart

¢ Stabilization: During the third phase, usu-
ally 24 to 48 hours after the onser of sep-
tic shock, an actempt should be made to
achieve a net-neutral or a slightly negative
fluid balance

® De-escalation: The fourth phase, marked
by shock resolution and organ recovery,
should trigger aggressive fluid removal
strategies.”’

Assess volume with dynamic measures
Clinicians should move away from using static
measures to assess volume status. Central ve-
nous pressure, the c measure most often
used to guide resuscitation, has been found
to be accurate in only half of cases, compared
with thermodilution using pulmonary artery
catheters to assess change in cardiac output
with volume administration.” A 2017 meta-
analysis® showed that the use of dynamic as-
sessment in goal-directed therapy is associated
with lower mortality risk, shorter ICU stay, and
shorter duration of mechanical ventilation.
Dynamic measures are used to estimate the
effects of additional volume on cardiac out-
put. Two methods are used: either giving a flu-
id bolus or passively raising the legs, The latter
method returns 200 to 300 mL of blood from
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the lower extremities to the central circula-
tion and is performed by starting the patient
in a semirecumbent position, then lowering
the trunk while passively raising the legs.

With either method, the change in cardiac
output is measured either directly (eg, with
thermodilution, echocardiography, or pulse
contour analysis) or using surrogates (eg, pulse
pressure variation).

Alternatively, changes in cardiac output
can be evaluated by heart-lung interactions in
a patient on a mechanical ventilator, Changes
in intrathoracic pressure are assessed during
the inspiratory and expiratory cycle to detect
changes in cardiac output using pulse pressure
tion, and varia-

variation, stroke volume vi
tion in inferior vena cava size.

The dynamic measures mentioned above
are more accurate than static measurements in
predicting preload responsiveness, so they are
LK 3]

recommended to guide fluid management.
But they do have limitations.” Although
ing a fluid bolus remains the gold standard
for critically ill patients, indiscriminate fluid
administration carries the risk of fluid over-
load. Heart-lung interactions are imprecise
for patients with arrhythmias, those who are
spontaneously breathing with active effort on
the ventilator, and those with an open chest
or abdomen. Thus, their use is limited in most
critically ill parients.*”

Unlike other dynamic tests, the passive
leg-raise test is accurate in spontaneously
breathing patients, for patients with cardiac
arrhythmias, and for those on low ridal vel-
ume ventilation.” Due to its excellent sensi-
tivity and specificity, the passive leg-raise test
is recommended to determine fluid respon-
siveness.'

Lactate level as a resuscitation guide

Lactate-guided resuscitation can significantly
lessen the high mortality rate associated with
elevated lactate levels (> 4 mmol/L).%7 A
rise in lactate during sepsis can be due to tissue
hypoxia, accelerated glycolysis from a hyper-
adrenergic state, medications (epinephrine,
beta-2 agonists), or liver failure. Measuring
the lactate level is an objective way to assess
response Lo resuscitation, better than other
clinical markers, and it continues to be an in-
tegral part of sepsis definitions and the Sur-
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viving Sepsis Campaign care bundle."*!7 Even
though lactate is not a direet surrogate of tis-
sue hypoperfusion, it is nstay for assess-
ing end-organ hypoperfusion.

Central venous oxygen saturation-guided
resuscitation (requiring central vascular ac-
cess) does not offer any advantage over lac-
tate-guided resuscitation.” Microvascular as-
sessment devices are promising tools to guide
resuscitation, but their use is still limited to
clinical research.

Although optimal resuscitation end points
are not known, key variables to guide resus-
citation include a composite of physical ex-
amination findings plus peripheral perfusion,
lactate clearance, and dynamic preload re-
sponsiveness, !’

Balanced crystalloids are preferred

over isotonic solutions

Crystalloid solutions (isotonic saline or bal-
anced crystalloids) are recommended for vol-
ume resuscitation in sepsis and septic shock.
The best one to use is still debated, but over
the last decade, balanced solutions have come
to be favored for critically ill patients. Grow-
ing evidence indicates that balanced crystal-
loids (lactated Ringer solution, Plasma-Lyte)
are associated with a lower incidence of renal
injury, less need for renal replacement therapy,
and lower mortality in critically ill patients.
Moreover, isotonic saline is associated with
hyperchloremia and metabolic acidosis, and it
can reduce renal cortical blood flow. %+

No proven benefit from colloids

The rationale for using colloids is to increase
intravascular oncotic pressure, reducing cap-
illary leak and consequently reducing the
amount of fluid required for resuscitation. But
in vivo studies have failed to demonstrare this
benefir.

One can consider using albumin in sepsis
if a significant amount of resuscirative fluid
is required to restore intravascular volume."?
But comparisons of crystalloids and albumin,
either for resuscitation or as a means to in-
crease serum albumin in critically ill patients,
have found no benefit in terms of morbidity or
mortality.*# When considering albumin to
treat sepsis or septic shock, clinicians should
remember its lack of benefit and its substantial
cost—20 to 100 times as much as crystalloids,

CLEVELAMD CLINIC JOURNAL OF MEDICINE

TABLE 1

Randomized controlled trials of volume
replacement in sepsis and septic shock

Author and  Number

year of patients Major findings

Finferetal® 6997 No reduction in mortality with

2004 albumin compared with saline

Perner et al,*” 804 Higher risk of death and renal

2012 replacement therapy with hydroxy-
ethyl starch compared with Ringer
solution

Annane etal,® 2,587 No reduction in mortality, need for

2013 renal replacement therapy, dura-
tion of resuscitation, or length of
stay with colloids compared with
aystalloids

Caironi etal® 13818 No reduction in mortality, need for

2014 renal replacement therapy, or length
of stay with albumin replacement

Young et al," 2,278 No difference in incidence of acute

2015 kidney injury, need for renal re-
placement therapy, or length of stay
with balanced solution compared
with saline

Semleretal,® 15,802 Lower rates of mortality and need
2018 for renal replacement therapy with

balanced solutions compared with
saline

with an additional cost greater than $30,000
per case with use of albumin.*
Hydmxyt‘thyl starch, another colloid, was

ed with a higher mortality rate and a

higher incidence of renal failure in septic pa-
tients and should nor be used for resuscitation

(Table 1).4

W EARLY SOURCE CONTROL

Source control i

imperative in managing sep-

sis and septic shock. Inadequate source con-
trol may lead to worsening organ function and

hemodynamic 1nstabi'liry despite appropriate
resuscitative |llLJ.SH['L5 A tl\i)rlluﬁh exami-
nation and appropriate imaging studies should
be performed to determine the optimal way to
control the source and assess the risks associ-
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ated with each intervention. If appropriate,
source control should be achieved within 6
to 12 hours of diagnosis, once initial resusci-
tation is complered.® The source control can
range from removal of infected intravascular
devices to a chest tube for empyema to per-
cutaneous or surgical intervention in cases of
cholecystitis and pyelonephritis.

Il RESTORING BLOOD PRESSURE

Persistent hypotension and tissue hypoper-
fusion after adequate fluid resuscitation are
caused by loss of normal sympathetic vaseular
tone, leading to vasodilation, neurohormonal
imbalances, myocardial depression, micro-
circulatory dysregulation, and mitochondrial
dysfunction. Vasopressors and inotropes re-
store oxygen delivery to tissues by increasing
arterial pressure and cardiac output respec-
tively.

Mean arterial pressure is the preferred
blood pressure to target during resuscitation.
The recommended initial goal is 65 mm Hg.
A higher goal of 80 to 85 mm Hg may help
patients with chronic hypertension,” while a
lower target may be better tolerated in patients
with reduced systolic function, older patients,
and patients with end-stage liver disease.

These recommendations are based on our
understanding of autoregulation of blood flow
in the vascular beds of central organs (brain,
heart, kidneys). After blood pressure falls be-
low a critical threshold, tissue perfusion de-
creases linearly. Thar critical threshold can
vary between organ systems and individuals,
and the target can later be personalized based
on global and regional perfusion as assessed
with urine outpur, mental status, or lacrate
clearance.™

Decisions to titrate vasopressors to achieve
mean arterial pressure goals should be bal-
anced against potential adverse effects, in-
cluding arthythmias, cardiovascular events,
and ischemia.

Norepinephrine is the first-line vasopressor
Few large, multicenter randomized controlled
studies have been done to determine the most
effective initial and adjunctive vasoactive
agents for septic shock. Norepinephrine has
shown survival benefit with lower risk of ar-
thythmia than dopamine.” ™ On the other
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hand, 2 systematic reviews found no differ-
ence in clinical outcomes and mortality with
norepinephrine vs epinephrine, vasopressin,
terlipressin, or phenylephrine 5

Without convincing evidence ro support
other agents as first-line therapy for septic
shock, norepinephrine remains the preferred
vasopressor for achieving the target mean ar-
terial pressure and is strongly recommended
by the Surviving Sepsis Campaign guidelines,
albeit supported by only moderate-quality
daa. 1%

Adding a second vasopressor or inotrope
Another sympathomimetic drug such as vaso-
pressin or epinephrine can be used to either
achieve target mean arterial pressures or de-
crease the norepinephrine requirement. A
*(ﬂn‘i Vasopressor is rinltlnely 'ﬂdded when
norepinephrine doses exceed 40 or 50 pg/min.

Vasopressin. Septic shock involves rela-
tive vasopressin deficiency. Adding vasopres-
sin as a replacement hormone has been shown
to have a sparing effect on norepinephrine, re-
sulting in a lower dose needed. A randomized
controlled trial comparing vasopressin plus
norepinephrine vs vasopressin monotherapy
failed to show any survival benefit or reduc-
tion in kidney failure.*" Evidence supporting
the use of vasopressin over norepinephrine
as a first-line agent remains limired, bur va-
sopressin remains the preferred adjunct with
norepinephrine.*57

Epinephrine is recommended by the
Surviving Sepsis Campaign guidelines as a
second-line vasopressor, It has potent alpha-
and beta-adrenergic activity, which increases
mean arterial pressure by increasing cardiac
output and vasomotor tone. Use of epineph-
rine is limited by significant risk of tachycar-
dia, arrhythmia, and transient lactic acidosis.*

Dopamine use is discouraged in sepsis ow-
ing to its propensity to induce tachyarrhyth-
mia and significantly worsen outcomes in this
setting, 5151

Phenylephrine is a pure alpha-adrenergic
agonist that is routinely used in septic shock,
albeit with limited data on its efficacy and
safety. Vail et al” found increased mortality
associated with phenylephrine use in septic
shock in a multicenter cohort study conduct-
ed during a norepinephrine shortage. Phenyl-
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ephrine use should be limited to septic shock
complicated by signihicant tachyarrhythmia or
as an adjunct for refractory vasodilatory shock
until there is more evidence of its benefits.”?
Angiotensin 11 was recently approved as a

TABLE 2

Randomized controlled trials of vasopressors
and inotropes in septic shock

vasopressor for use in septic shock. [t activates ::;:mr and :?:abu:nu Major findings
angiotensin type la and 1b receptors to in-
crease intracellular calcium in smooth muscle, Annane et 330 Mo difference in mortality with epi-
promoting vasoconstriction. Clinical data re- al,** 2007 nephrine vs norepinephrine + dobu-
lated to its use are limited to a recent trial that tamine; higher lactate elevation and
showed that the addition of angiotensin Il im- lower pH in epinephrine group
proved blood pressure in patients with refrac- o o
tory vasodilatory shock receiving high-dose Russelletal” 780 No reduction in mortality with
vasopressors.” The data are still sparse on its 2008 addition of vasopressin to norepi-
- . ; nephrine

safety, and its precise role in refractory shock
treatment algorithms has yet to be defined. Survival benefit in patients with

Inotropic agents may be required for pa- septic shock requiring norepineph-
tients with inadequate cardiac output afeer e 1 ol
fluid resuscitation due to s -induced car- Vasopressin had norepinephrine-
diomyopathy or combined shock. Data are sparing effect.
!im.im]. su.g;,,rcsting an np[ima!_ino[mpic agent DeBackeret 1,679 Higher rates ofcitabiy sl ar
in septic shock, but epinephrine ‘and Llobu:‘g« al,* 2010 thythmia with dopamine than with
mine are most commonly used.*'** A compari- norepinephrine
son of norepinephrine plus dobutamine vs epi- ; o }
nephrine in septic shock found no difference Gordon et 409 No improvement in kidney failure-
in mortality, side effects, or shock duration.® al,* 2016 free days, use of renal (eplacemer!l
Milrinone and levosimendan (not approved therapy, or mortality with vasopres-
in the United States) have been studied, with Sl
limited data to support their use over dobu- Khanna et 344 Angiotensin Il increased blood pres-
tamine.”* The response to use of inotropes  al% 2017 sure in refractory vasodilatory shock

should be monitored by measuring changes in
cardiac output, central venous oxygen satura-
tion, or other indices of tissue perfusion (Ta-

ble 2).

M ROLE OF CORTICOSTEROIDS
IS QUESTIONED

(_‘tU [[iCl]S[Erﬁ)LdS dl)wnl’l‘gu ld[L’ thL‘ lll'dladdpt we
inflammatory response seen in sepsis and help
address relarive adrenal insufficiency caused
by adrenal suppression or glueocorticoid tissue
resistance.” In septic shock, they have a vaso-
pressor-sparing role and reduce the duration of
shock, ventilator use, and ICU stay.

However, the evidence is not conclusive
that giving corticosteroids for sepsis improves
clinical outcomes or survival,” ™" and so they
are not recommended in sepsis or severe sepsis
if fluid resuscitation and vasopressors are suffi-
cient to restore hemodynamic stability. Rath-
er, they can be added as adjunctive therapy for

CLEVELAMD CLINIC JOURNAL OF MEDICINE

patients requiring higher doses of vasopres-
sﬂn_ﬁ 65

Adverse events in studies of corticoste-
roids were limited to hyperglycemia, hyperna-
tremia, and hypertension, with no increase in
superinfections.” The limited adverse events,
along with a uniform demonstration of shorter
shock durarion, ventilator duration, and 1CU
stay, suggest steroids may have a role in man-
aging refractory septic shock.

If corticosteroids are used in septic shock,
current guidelines recommend hydrocortisone
200 mg per day intravenously as a continu-
ous drip or 50 mg bolus in 4 divided doses for
at least 3 days, based on a systematic review
showing a longer course of low-dose steroids
is associated with a lower mortality rate.”
There is no clear consensus on whether ste-
roids should be tapered or if abrupt cessation is
appropriate, as larger randomized clinical tri-
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TABLE 3 C-reactive protein and erythrocyte sedi-
mentation rate have been used in the past,
but with limited succe

Procalcitonin has emerged as a method o
help detect bacterial infections early and to
guide de-escalation or discontinuation of anti-
biotics.”™ Procalcitonin-guided de-escalation
of antibiotics reduces duration of antibiotic

Randomized controlled trials of corticosteroids
in septic shock

Author Number
and year of patients Major findings

Annane et al,”® 300

Lower mortality rate and shorter

2002 duration of shock in corticotropin

Sprung et al,®® 499
2008

nonresponders with hydrecortisone
+ fludrocortisone, but not in all
patients

No difference in mortality rate, but
shorter duration of shock and no
increased risk of superinfection with

exposure, with a trend toward decreased mor-
tality.”?7

Galactomannan and beta-D-glucan can be
used to detect infections with fungi, specially
Aspergillus. Beta-p-glucan is more sensitive for
invasive Aspergillus, while galactomannan is
more specific.’

hydrocortisone Cytokines such as interleukins (eg, IL-
Keh et al,® 380 No benefit of hydracortisone in 6, IL-8, IL-10), tumor necrosis factor alpha,
2016 preventing septic shock or decreas- acute-phase proteins, and receptor molecules
ing mortality in severe sepsis are currently being studied to determine their

= . utility in sepsis care.
g"sm’e‘a" 1.241 hﬁ{;mm?ﬁ;mﬁ;}i& The limited sensitivity and specificity of

ventilation with addition of hydro-

single biomarkers may be overcome by using
a combination of biomarkers, which is a cur-

T e rent focus of research.® For now, the decision
Venkateshet 3,800 Mo reduction in mortality with to initiate, escalate, and de- ate therapy
al” 2018 addition of hy'_imcort‘ssone. but : should be based on clinical assessment, with
ffd”@dﬁ“!f’““" of shock, mecha_m- procalcitonin or other biomarkers used as an
cal ventilation and length of stay in adjunct to other clinical factors."?
intensive care unit
I USUAL CARE VS PROTOCOLIZED
als did nor u tapering strategy and found INITIAL RESUSCITATION
no difference in shock recurrence.®¢" In most In 2001, Rivers et al* compared usual care
cases, steroids are stopped after cessation of ¢ seve;e sepeia of septic shock with a pro-
vasopressors. s : tocolized targeting of physiologic end points
Future research should focus on appropri- ¢ goals of resuscitation for the 6 hours before
ate timing of glucocorticoid initiation after . e ICU ina single center. They
onset of shock and comparing a fixed duration ¢ 4 o significantly lower mortality rate in
regimen to a clinically guided one. the goal-directed therapy group. This finding
.Etumid.nl:c as an Lm.luction_agn:m for intu- heavily influenced the bundle-based, goal-
bation _ha:x been associated with suppression  jirecred management strategy recommended
of cortisol synthesis and a reduced response by the Surviving Sepsis Campaign in 2004.%
to exogenous steroids. Whether it affects However, the protocolized approach has
outcomes is unclear. Nonetheless, clinicians .o challcrcgcd since then, with 3 large mul-
should practice extreme caution with etomi-  oope o finding that el
date use in septic shock (Table 3).7* inferior to protocolized care in sepsis, with no
difference in mortality or length of stz "
B BIOMARKERS Further, usual care was associated with signifi-
Biomarkers facilitate early diagnosis, identify  cantly reduced need for central vascular ac-
patients at high risk, and monitor disease pro-  cess, blood transfusions, and dobutamine, A
gression to guide resuscitation goals and tailor  meta-analysis involving nearly 4,000 patients
management. at 138 hospirals in 7 countries found that usu-
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al care emphasizing detecting sepsis early and
rapidly implementing appropriate antimicro-
bial therapy and adequate fluid re: tation
was not only equivalent ro protocolized 3
in outcomes but was more cost-effective.”

(Table 4).

Is SEP-1 appropriate?

In January 2013, the State of New York man-
dated that all state hospitals initiate processes
for early detection and treatment of sepsis. In
October 2015, the National Quality Forum
and CMS implemented these processes na-
tionwide.” The resultant CMS SEP-1 qualiry
measure standardizes early managemenr of se-
vere sepsis and sepric shock, with the goal of
improving ourcomes. Its elements are based
on the Surviving Sepsis Campaign guidelines
and consist of a series of steps thar need ro be
completed within 3 and 6 hours after sepsis is
recognized.

Steps to be performed within 3 hours in-
clude measuring the serum lactate level, draw-
ing blood cultures, and starting appropriate
antibiotics, intravenous fluid resuscitation,
asopressor support if needed. A lactate
level is repeated within 6 hours, and static and
dynamic assessment of perfusion must be done
to determine the need for addirional fluid or
vasopressors to improve end-organ perfusion.

SEP-1 overall hospital performance is pub-
licly available on the CMS website (medicare.
govfhospitalcompare/fsearch.html?) and has
the potential to be used for financial incen-
tives centered on SEP-1 measure compliance
performance.*

Although SEP-1 has been adopted as a
quality measure, some question its clinical
relevance, as many of the core recommenda-
tions are not supported by strong evidence.* 7
Three major trials found that the mortaliy
rate was no lower with bundled sepsis care
than with usual care.”* Seymour et al*® col-
lected New York State Department of Health
data for 49,331 patients with sepsis and septic
shock and found that more rapid completion
of the 3-hour bundle—particularly of antibi-
otic administration but not of fluids—was as-
sociated with decreased hospital mortality, A
multicenter retrospective cohort study™ found

CLEVELAMD CLINIC JOURNAL OF MEDICINE

TABLE 4

Randomized controlled trials evaluating early

goal-directed care in septic shock

Author and  Number

year of patients Major findings

Rivers etal® 268 Significantly lower mortality rate

2001 with protocolized care

Peake et al,"* 1,600 No reduction in mortality, need for

2014 advanced respiratory or renal sup-
port, or intensive care unit length of
stay with protocolized care

Rowan et al,* 1,351 No reduction in mortality, need for

2014 advanced respiratory or renal sup-
port, or intensive care unit length of
stay with protocolized care

Mouncey et 1,260 No reduction in mortality, need for

al,™ 2015 advanced respiratory, cardiovas-

cular or renal support, or intensive
care unit length of stay with proto-

colized care

that failure to meet SEP-1 eriteria for any step
other than giving antibiotics did not translate
O pooT outcomes.

A major concern about mandating SEP-1
is thar fluids and broad-spectrum antibiorics
will be overprescribed as healtheare systems
try to meet CMS-mandated quality measures.
Indiscriminate use of these therapies has the
potential to cause harm and puts an undue
strain on healtheare resources.®

A call to refine guidance

Sepsis is a multifaceted disease, and its man-
agement is complex. Simplified guidelines and
quality measures based on sound evidence are
needed. Electronic medical record systems
show promise for assisting with early and
curate detection of sepsis and have the poten-
tial to play an important role.”™*" Checklists
it allow bedside caregivers to exercise their
d | acumen are another approach. The
success of optimal care initiatives requires
sustained, collaborative quality improvement
across different specialties in medicine, nurs-
ing, and hospital administration.” i
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ARTICLE INFO ABSTRACT
Article history: Objectives: To describe clinical, laboratory, microbiological features, and outcomes of necro-
Received 1 July 2013 tizing fasciitis.
Accepted 20 August 2013 Methods: From January 1, 2004 to December 31, 2011, 115 patients (73 males, 36 females)
Available online 22 November 2013 diagnosed with necrotizing fasciitis were admitted to Mackay Memorial Hospital in Taitung.
D graphic data, clinical features, location of infection, type of comorbidities, microbiol-
Keywords: ogy and laboratory results, and outcomes of patients were retrospectively analyzed.
Necratizing fasciitis Results: Among 115 cases, 91 survived (79.1%) and 24 died (20.9%). There were 67 males
Comorbidity (73.6%) and 24 females (26.4%) with a median age of 54 years (inter-quartile ranges, 44.0-68.0
Debridement years) in the survival group; and 12 males (50%) and 12 females (50%) with a median age of
Antibiotics 61 years (inter-quartile ranges, 55.5-71.5 years) in the non-surviving group. The most com-

mon symptoms were local swelling/erythema, fever, pain/tenderness in 92 (80%), 87 (76%)
and 84 (73%) patients, respectively. The most common comorbidies were liver cirrhosis in 54
patients (47%) and diabetes mellitus in 45 patients (393%). A single organism was identified
in 70 patients (61%), multiple pathogens were isolated in 20 patients (17%), and no microor-
ganism was identified in 30 patients (26%). The significant risk factors were gender, hospital
length of stay, and albumin level.
Discussion: Necrotizing fasciitis, although not comman, can cause notable rates of morbidity
and mortality. It is important to have a high index of suspicion and increase awareness in
view of the paucity of specific cutaneous findings early in the course of the disease. Frompt
diagnosis and early operative debridement with adequate antibiotics are vital.

® 2013 Elsevier Editora Ltda. Este ¢ um artigo Open Access sob a licenga de OC BY-NC-ND

all parts of body and the lower extremities are the most com-
mon sites of infection.** The predi: i diti are
diabetes mellitus, liver cirrhosis, alcoholism, hypertension,
Necrotizing fasciitis is a rapidly progressive infectious disease chronic renal insufficiency, and malignancy. Prompt diagnosis
that primarily involves the fascia and subcutaneous tissue. It and early treatment with adequate antibiotic with or without
isanu on but life th ing infection. It can affect surgical intervention are vital because of high mortality, We

Introduction
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herein describe clinical, laboratory, microbiological features,
and outcomes of 115 patients diagnosed with necrotizing
fasciitis during a consecutive eight-year period and review the
relevant literature.

Patients and methods

We retrospectively reviewed all necrotizing fasciitis cases at
Mackay Memorial Hospital, Taitung from January 1, 2004 to
December 31, 2011. Demographic data, clinical features, site
of infection, type of comorbidities, microbiological and lab-
oratory findings and outcomes were analyzed. The severity
of liver cirrhesis was classified according to the Child-Pugh
score. Diagnosis was made by operation and based on lack of
resistance to blunt dissection of the normally adherent fas-
cia, presence of necrotic fascia, and purulent discharge with
a foul fish-water odor. Histopathological findings of surgical
specimens typically show neutrophils and bacterial clumps
infiltration between collagen bundles with focal necrosis were
used to confirm the diagnesis when available. Blood and pus
cultures were obtained at the time of first operative debride-
ment. The number of operative debridement, the need for
amputation, the duration of hospitalization, and in-hospital
mortality rate were also documented

The continuous variables, presented as medians and
inter-quartile ranges (IQR, the range between the 25th and
75th percentile) due to the small sample size, were com-
pared between surviving and non-surviving groups by the
Mann-Whitney U test. Likewise the categorical variables were
expressed by count and percentage and compared using the
Yate's continuity correction or Fisher's exact test. To investi-
gate the independent factors asseciated with death, simple
and multiple logistic regression models were performed. All
significant factors on univariate analyses were considered
for the initial multivariate models. The final multiple logis-
tic regression medel was determined using the backward
selection technique, wherein variables that did not improve
model fit at p < 0.1 were discarded; however, the potential con-
founders such as age and gender were always forced in all
multivariate models for adjustment. Moreover, multicollinear-
ity was also evaluated by variance inflationary factor (VIF).
Variables with VIF>5 were then considered to have multi-
collinearity with other covariates and would be excluded from
the multivariate analyses. The statistical analyses were per-
formed with SAS software version 9.2 (SAS Institute Inc., Cary,
NC). A two-sided p-value «<0.05 was considered as statistically
significant,

Clinical features

No. of patients (% of total)

Local swelling/erythema 92 (BO%)
Fever 87 (76%)
Pain/tenderness B4 (73%)
Tachycardia 43 (37%)
Shortness of breath 32 (28%)
Shock 30 (26%)
Bullous lesion 25 (22%)
Consciousness change 7 (6%)
Crepitus 7 (8%)

comorbidity was liver cirrhosis in 54 patients (47%) and dia-
betes mellitus in 45 patients (39%). Among the 54 patients with
liver cirrhosis, 33 patients were chronic alcohol abusers, nine
had chronic hepatitis B and 16 had chronic hepatitis C. Eight
patients had no comorbidity. Local swelling/erythema, fever,
pain/tenderness were the most common clinical features at
presentation in 92 (80%), 87 (76%) and 84 (73%), respectively.

Site of infection

The infection involved the head and neck in four cases (3%),
the upper limb in 15 cases (13%), the trunk in 15 cases (13%),
the lower limb in 70 cases (61%), bilateral lower limb in four
cases (3%) and the perineum and scrotum in 11 cases (10%),
as shown in Table 2.

Laboratory findings

An initial blood count revealed leukocytosis (total white count
>12 x 10°/uL) in 60 of the 115 patients (52%), leucopenia (total
white count <4 x 10%/ul) in nine of 115 patients (8%) and
thrombocytopenia (platelet count »150 x 103/pL) in 46 of the
115 patients {40%). Hemoglobin <10mg/dL is observed in 42
of the 115 patients (37%). Prothrombin and activated par-
tial thromboplastin time (>12s and =36 s, respectively) were
prolonged in 64 (56%) and 44 (38%) of the 115 patients respec-
tively. Acute renal failure was diagnosed in 26 (23%) of the
115 patients but serum sodium and potassium remained nor-
mal in most cases. In 74 cases (64%), serum albumin level was
below 3 g/dL, of whom 18 (16%) were Child-Pugh class C.

Anatom

Results
Clinical findings

Out of 115 cases of necrotizing fasciitis enrolled 91 survived
(79.1%) and 24 died (20.9%). There were 67 males (73.6%) and
24 females (26.4%) with a median age of 54 years (IQR, 44.0-68.0
years) in the surviving group; and 12 males (50%) and 12
fernales (50%) with a median age of 61years (IQR, 55.5-71.5
years) in the non-surviving group, respectively. Table 1 sum-
marizes the clinical features of patients. The most commen

location Number of cases (%)
Head and neck 4(3%)
Upper limb 15(13%)
Right B(7%)
Left 7(6%)
Lower limb 70(61%)
Right 28 (24%)
Left 38(33%)
Bilateral 4(3%)
Perineum and scrotum 11(10%)
Trunk 15(13%)
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Microorganisms Total (n=115) Survival (n=91) Nonsurvival (n=24) Mortality rate of pathogen (%)
Gram positive 60(52.2%) 49(53.8%) 11(45.8%) 18.3%
MRSA 13(11.3%) 10(11%) 3(12.5%) 23%

MSSA 12 {10.4%) 11(12.1%) 1(4.2%) B.3%

CoNS 1{0.9%) 1(1.1%) 0(0%) 0%
Group A Streptococcus 14(12.1%) 9(2.9%) 5 (20.8%) IET%
Group B Streptococcus 1(0.9%) 1(1.1%) 0(0%) 0%
Group D Streptococcus 2(1.7%) 1(1.1%) 1(4.2%) 50%
Non-group ABD Streptococcus 6(5.2%) 6(6.6%) 00%) 0%
e-Hemaolysis Streptococcus 4(3.5%) 3(3.3%) 1(4.2%) 5%
Enterscoccus 7 (6.1%) 7(7.7%) 0(0%) 0%
Gram negative 57 (49.6%) 42(46.2%) 12(50%) 21.1%
Escherichia coli 11(9.6%) 10(11%) 1(4.2%) 9.1%
Klebsiella pneumonia 7(6.1%) 5(5.5%) 2(8.3%) 2B.6%
Enterobacter species 4(3.5%) 4(4.4%) 0(0%) 0%
Serratia marcescens 3(2.6%) 3(3.3%) 0[0%) 0%
Citrobacter freundii 3(2.6%) 2(2.2%) 1(4.2%) 133%
Proteus mirabilis 7(6.1%) 7(7.7%) 0(0%) 0%
Aeromonas hydrophila 7 (6.1%) 2(2.2%) 5(20.8%) 71.4%
Vibrio vulnificus 2{L7%) 0(0%) 2(B.3%) 100%
Morganella 1(0.9%) 1(1.1%) 0[0%) 0%
Pseudomonas aeroginosa 5(4.3%) 4(2.4%) 1(4.2%) 20%
Salmonella group B 1(0.9%) 1{1.1%) o(o%) 0%
Shewanella putrefaciens 1(0.9%) 1(1.1%) 0(0%) 0%
Acinetobacter species 2(1.7%) 2(2.2%) 0fo%) 0%
Anaerobes 3(2.6%) 2(2.2%) 1(4.2%) 133%
Provetella dentiola 1(0.9%) 1(1.1%) 0(0%) 0%
Bacteroides fragilis 2(1.7%) 1(1.1%) 1(4.2%) 50%

MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; CoNS, coagulase negative Staphylococcus.

Microbiological findings

Isolated microorganisms are summarized in Table 3. A single
organism was identified in 70 patients (61%) and multi-
ple pathogens were isolated in 20 patients (17%) and no
organism was identified in 30 patients (26%). The most
common Gram positive bacteria were group A Streptococ-
cus, followed by methicillin-resistant Staphylococcus aureus
(MRSA) and methicillin-sensitive Staphylococcus aureus (MSSA).
Escherichia celi was isolated in 11 patients and it was the most
common Gram negative bacteria. Aeromonas hydrophila was
isolated in seven patients and five patients {71%) died. Vibrio
vulnificus was identified in two patients and both have expired.
Blood culture was positive in 33 patients (29%): seven among
group A Streptococcus and in five cases of Aeromonas hydrophila.

Treatment

Surgical debridement and amputation were performed in 102
patients and 8 patients, respectively. Five patients were not
operated on. Two patients were too critical to be operated at
the time of visit to the emergency department and the family
refused operation in three patients due to old age and multiple
comorbidities. All patients of Aeromonas hydrophila and Vibrio
vulnificus infection received surgical intervention immediately
but five of seven Aeromonas hydrophila patients and all Vibrio
vulnificus patients died. One, two and three and above three
surgical debridement were performed in 31, 33, 35 patients

respectively. The mean hospitalization time was 24.5 days (SD
16.29 days).

Clinical outcome and factors predictive of death

Of the 115 patients, 24 (20.9%) died and 91 (79.1%) survived.
Baseline comparisons between surviving and non-surviving
patients with necrotizing fasciitis are shown in Table 4. There
were significant differences in age, gender, hospital days,
peptic ulcer disease, hemoglobin, platelet, prothrombin time,
activated partial thromboplastin time, and all biochemistry
tests. The non-surviving group was older, had higher pro-
thrombin time, activated partial thromboplastin time, and
glucose, creatinine, aspartate aminotransferase and alanine
aminotransferase serum levels (all p =0.046); additionally,
this group had shorter length of hospital stay, and lower
hemoglobin, platelet and albumin levels (all p<0.001). The
percentage of peptic ulcer disease was higher in the non-
surviving group (58.3%) than in the survival group (30.8%,
p=0.024).

Risk factors associated with death are listed in Table 5.
In univariate analysis, gender, hospital days, diabetic melli-
tus, peptic ulcer disease, hemoglobin, platelet, prothrombin
time, activated partial thromboplastin time, glucose, creati-
nine, aspartate aminotransferase, alanine aminotransferase
and albumin were significant predictors of death (all p < 0.034)
In multivariate analysis, after adjusting for age and gender,
which were forced in the model for controlling for potential
confounding effect, the significant risk factors were gender,
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Survival (n=91) Death (n=24) p-Value

Demographics

Age (years)* 54.0 (44.0, 68.0) 61.0(55.5, 715) 0.046

Gender® 0.048°

Female 24 (26.4) 12 (50.0)
Male 67(73.6) 12(50.0)

Hospital days (days) 23.0 (150, 35.0) 115(40,255) 0,001
Comorbidities”

Diabetes mellitus 31(34.1) 14(58.3) 0053

Hypertension 25(27.5) 8(313) 0.756

Liver cirrhosis 42(46.2) 12(50.0) 0.916

Cardiovascular disease 20(22.0) 9(375) 0.19%

Chronic renal disease 26(28.8) 12(50.0) 0,082

Malignancy 6(6.6) 2(8.3) 0.672

Peptic ulce disease 28(30.8) 14(58.3) 0,024

Gout 16(17.6) 2(83) 0.356
Hematology”

HE (g/dL} 11.9(9.5,13.1) 9.9(86,108) 0.001

WBC (10%/ul) 139 (9.8, 22.2) 14.2(97,213) 0.682

PLT (10°/ul) 243.0 (146.0, 332.0) 78.0(48.0, 110.0) =0.001

PT(3) 120 (11.0,12.9) 145(12.9, 16.6) <0.001

APTT () 33.1 (29.8, 36.0) 49.4 (39.4,59.4) <0.001
Biochemistry*

GLU (mg/dL) 1200 {100.0, 174.0) 280.0 (198.5, 382.0) <0,001°

Cr (ma/dL) 13(09,29 36(25,44) <0.001

AST (IU/L) 35.0 {19.0, 53.0) 130.5 (3.0, 161.5) <0.001

ALT (TU/L) 24,0 (14,0, 36.0) 985 (200, 125.5) <0.001

Albumin {g/dL) 28(23,3.1) 17(1.2,2.0) <0001

HB, hemoglobin, WBC, white cell count; PLT, platelet; PT, prothrombin time; APTT, activated partial thromboplastin time; GLU, glucose; Cr,
creatinine; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

* The continuous data were presented as median {IQR), and compared between different groups by Mann-Whitney U test

® The categorical variables were expressed by counts and percentages, and compared between different groups by the Yate's continuity

correction or the Fisher's exact test, as appropriate.
* Indicated a significant difference between survival and death

hospital days and albumin (both p = 0.032). Controlling for age,
hospital days and albumin, males had a lower risk of dying
than females (OR=0.18, 95% CI: 0.04-0.86, p=0.032); control-
ling for age, gender and albumin, for every one day increase in
hospital stay, death OR decreased by 0.91 (95% CI: 0.85-0.97,
p=0.004); controlling for age, gender and hospital stay, for
every one g/dL increase in albumin, death OR decreased by
0.05 (95% CI: 0.01-0.18, p < 0.001).

The comparisons between survival and death in necrotiz-
ing fasciitis patients with liver cirrhosis were shown in Table 6.
There were significant differences in initial Child-Pugh class
between survival and death (p < 0.001). The percentage of class
C was higher in the non-surviving group (83.2%) than in the
survival group (19.0%, p <0.001).

Discussion

The term necrotizing fasciitis was introduced by Wilson in
1952 when he observed a rapid progressive inflammation
and is of subcu us tissue, ial fascia, and
superficial part of the deep fascia with variable presence of
cutaneous gangrene. It has been divided into distinct groups
on the basis of micrebiological cultures. Type 1 infections are

polymicrobial infections that are usually caused by non-group
Astreptococcus, other aerobic and anaerobic microorganisms.
Type 2 infections are usually caused by Streptococcus pyogenes
alone or with Staphylecocci.*”

Patients usually present with the triad of pain, swelling,
and fever. Tenderness, erythema, and fever are common
signs of early necrotizing fasciitis. In our study, local
swelling/erythema, fever, pain/tenderness were noted in 92
patients (80%), 87 patients (76%), 84 patients (73%), respec-
tively. It is important to recognize the early stage, which
can present with minimal cutaneous manifestations, mak-
ing prompt diagnosis difficult. Pain out of propertion at the
physical examination is the most consistent feature noted at
the time of presentation. An apparent cellulitis that does not
respond to appropriate antibiotic therapy should raise suspi-
cion of necrotizing fasciitis especially in patients who have an
underlying disease. The presence of bullae filled with serous
fluid is an important diagnostic clue and should raise the sus-
picion of this condition. As the infection progresses, the skin
characteristically becomes more erythematous, painful and
swollen with indistinct borders. The skin develops a viola-
ceous hue, may become necrotic with bullae formation and
eventually appears hemorrhagic and gangrenous lesion. But
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n models for the

Univariate Multivariate
OR {95% C1) p-Value Adjusted OR (95% CI) p-Value
Age (years) 1.03 (1.00, 1.07) 0.060 104 {0.99, 1.09) 0.164
Gender (male) 0.36 (0.4, 0.90) 0.030° 0.18 10.04, 0.86) 0.032
Hospital days (day) 0.54 (0.83, 0.98) 0,003 051 (0.85, 0.97) 0.004'
Diabetes mellitus 271 (1.08, 6.80) 0034
Hypertension 132 (0.50, 3.47) 0573
Liver cirthosis 117 (0.47, 2.87) 0.737
CV dis 213 (0.81, 5.58) 0.124
Chronic renal dis 2.50 (1.00, 6.28) 0.051
Malignancy 129 (0.24, 6.83) 0.766
Peptic ulcer disease 315 (1.25,7.95) 0.015°
Gout 0.43 (0.09, 2.00) 0.279
HB (g/dL) 0.69 (0.54, 0.86) 0,001
WEC (10°/uL) 0.98 (0.93, 1.04) 0584
PLT (10%uL) 0.98 (0.98, 0.99) <0.001
PT {s) 131 (111, 1.55) 0.002
APTT (s) 1.3 (1.13,1.34) <0.001'
GLU fmg/dL) 1.01 (1.00, 1.01) <0.001
Cr (mg/dL) 3.24 (2.00, 5.26) <0001
AST (IU/L) 1.03 (1.02, 1.04) <0.001
ALT {IU/L) 1.04 (102, 1.06) <0.001
Albumin [g/dL) 0.06 (0.02, 0.19) <0.001 005 {0.01, 0.18) <0.001

HB, hemoglobin; WBC, white cell count; PLT, platelet; PT, prothrombin time; APTT, activated partial thromboplastin time; GLU, glucose; Cr,

: AST, aminot ALT, alanine aminotr
* Indicates a significant association with the event of death.

large hemorrhagic bullae, skin necrosis, fluctuance, crepitus
and sensory and motor deficits are late signs of necrotizing
fasciitis. Itis crueial to be alert to these characteristics because
the earlier diagnosis of necrotizing fasciitis is made the better
outcome and fewer complications will ensue. In our study, 25
patients (22%) had bullae and seven patients (6%) were noted
with crepitus.®~

Necrotizing fasciitis develops net only in the extremities
but also in head and neck, trunk, perineum and scrotum.
Infections of the head and neck region are associated with
high mortality. Mao et al.'” previously reported the poorer sur-
vival of patients with thoracic extension (60%) when compared
to those without thoracic extension (100%). In our study all

Table 6 - Summary of characteristics by outcome
tis patients with

(survival or death) in necrotizing fa:
liver cirrhosis.

Survival (n=42) Death (n=12) p-Value

Demographics
Alcoholism 25(59.5) 8(66.7) 0.747
Disease
Initial Child-Pugh daoss =0.001
Aand B 24(81.0) 2(16.7}
c 8(19.0) 10(83.3)
Hepatitis B 7(16.7) 2(16.7) 1.000
Hepatitis C 13(31.0) 3(25.0) 1.000

The categorical variables were expressed by counts and percent-
ages, and compared between different groups by the Fisher's exact
test, as appropriate,

* Indicated a significant difference between survival and death.

- TB, total bilirubin; DB, direct bilirubin,

patients with head and neck infections have not extended to
thorax and no one has died. It might have been due to the
alertness of poor outcomes associated with infections of the
cranio-cervical region and a more aggressive treatment was
implemented in these patients.

Aleohol consumption compromises the integrity of nat-
ural barriers to infection in the mouth and decrease saliva
flow, resulting in an increased concentration of bacteria which
predisposed to cervical necrotizing fasciitis. Although the
involvement of extemities is often secondary to trauma, illicit
drug use or insect bite, necrotizing fasciitis eften develops
without any ebvious portal of entry in liver cirrhotic patients.
Moreover, liver cirrhotic patients usually have chronic edema
of the lower limbs, which may predispose them te minor
trauma, resulting in an entry port of bacteria. On the other
hand, bacteremia may first occur via the intestinal-portal
route, because liver cirrhosis weakens the barrier to the pas-
sage of bacteria from the intestine to the systemic circulatien.
Bacteria in the bloodstream may subsequently seed in the ede-
matous soft tissue of lower limbs and then cause infection, '
In ourstudy, necrotizing fasciitis in extremities, trunk and per-
ineum occurred in 85 patients (74%), 15 patients (13%), and 11
patients (10%) respectively. It is consistent with other studies,

Some laboratery findings are common in necrotizing
fasciitis, but are by no means diagnostic. Anemia, hypeal-
buminemia, altered coagulation profile and elevated white
cell count were common. In 74 cases (64%), serum albu-
min level was below 3g/dL, which is probably due to
associated malnutrition, compromised liver function due to
alcoholism, hepatitis B, C, and the effect of bacterial toxins.
Hemoglobin < 10mg/dL was noted in 42 of the 115 patients
(37%) because the red mass was frequently diminished by
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thrombosis, echymoses, sequestration by the reticuloen-
dothelial system and hemalysis. Production of red cells by the
bone marrow was often depressed by infection and toxemia in
these patients. The association of thrombocytopenia, altered
coagulative profile and elevated creatinine level with higher
mortality found in our study is similar to previously reported
articles. It may be due to disseminated intravascular coag-
ulation and texic shock syndrome. In multivariate analysis,
negative prognostic factors for survival were gender, decrease
albumin level and decreased length of hospitalization h.me

cases streptococcal or staphylococcal soft tissue infections
will be suspected, empirical therapy directed against these
organisms most often included penicillin-based antibiotics
such as cloxacillin or cefazolin, to which A. hydrophila is
intrinsically resistant. The possibility of A. hydrophila infec-
tion should be considered when confronted clinically by Gram
negative bacilli in purulent exudates and soft tissue swabs.
Only then can truly effective antibiotic treatment be provided.
Tetracycline and third-generation cephalosporins have been
the suggested treatment for Vibrio spp. Once Vibrio infection

It might be due to critical initial pr with fi

clinical evolution. Survivors were healthy enough to tolerate
further debridement and this increased the length of hospi-
talization time as found in our series.'*"'*

Although it is rare, its mortality rate remains high. The eti-
ology is still not fully understood and cannot be identified
in many cases. However, it may result from prior hlsmry of
trauma and certain such as immunaost

is d, appropriate effective early initiation of antibi-
otic treatment is important because it significantly improves
mortality in Vibrio infection. ¢!

Plain X-rays of involved area may show evidence of soft
tissue air. In equivocal cases, Computerized Tomography
and Magnetic Resonance Imaging are helpful in defining
the presence and extent of infection. Although it cannot be
ov ized, these have been used primarily for patients

diabetes mellitus, malignancy, drug abuse and chronic renal
disease. Diabetes mellitus is the most common predisposing
factor for necrotizing fasciitis and longer hospitalization and
higher mortality have been reported. In our study, a higher
mortality rate of 58.3% was noted in diabetic patients com-
pared to non-diabetic patients. Hypertensive disease may
result in impaired immunity by causing microvascular injury
leading to impaired tissue oxygenation and antimicrobial
delivery. A mortality rate of 33.3% was found in our hyper-
tensive patients. The percentage of peptic ulcer disease was
higher among non-surviving group (58.3%) than in survival
group (30.8%).

Group A Streptococcus and S. aureus were the predom-
inant pathogens causing necrotizing fasciitis in the USA
and Europe. However, monomicrobial Gram negative aero-
bic pathogens such as E. coli, A. hydrophila, V. vulnificus were
the most frequently isolated microorganisms in Asia. In our
series, monomicrobial infections were found in 70 (61%) of 115
patients and polymicrobial infections were found in 20 (17%)

in whom the diagnosis is doubtful. However, the extent of
debridement is determined by physical findings at the time
of surgery and not by Computerized Tomography findings

Fournier's gangrene, a necrotizing fasciitis of the perineal,
genital and perianal region was first described by Baurienne in
1764. Fournier's gangrene has a high death rate ranging from
15 to 50%, and is an acute urological emergency.”*** In our
series, 11 patients were diagnosed Fournier's gangrene and
only three patients survived (27%).

It has been reported to have a mortality rate of 34% (range
6-76%) in necrotizing fasciitis patients and a review involv-
ing affection of upper extremities found a mortality rate of
35.7%. Our mortality rate was 20.9%. Death usually occurred as
a result of bacterial infection with septic shock, disseminated
intravascular coagulation, and/or multiple organ failure. So,
early recognition of necrotizing fasciitis followed by appropri-
ate antibiotic therapy with or without surgical intervention is
necessary to reduce mortality. *4%%

of 115 patients. In our study, Vibrio spp. and A spp.
were not uncommonly detected as the causative organisms,
in contrast to other studies. Two patients had Vibrio infection
and seven had A infection. One ible rea-
son for this finding is that Vibrio spp. and Aeromonas spp. are
natural inhabitants of seawater, and they are the two common
causative pathogens of disseminated bacteremia in patients
with liver cirrhosis, and chronic hepatitis. In our study, seven
pal:lems had Aeromonas infection and four of them had liver

Conclusion

Despite being a relatively uncommen infection, the present
retraspective study highlights that necrotizing fasciitis can
be the cause of notable morbidity and mortality among
omy ised persons. hydrophila and Vib-
rio vulnificus infection may be frequently overlooked as the
cause of skin and soft tissue infection. The rapid onset of

imr

hosis, chronic h itis. Two had Vibrio i

lulitis in the setting of soft tissue traurna should alert the

all had liver cirrhosis and chronic hepatitis. While clinical
isolates of A. hydrophila are susceptible to a wide range of
antimicrobial agents, they are universally resistant to peni-
cillin, ampieillin, carbenicillin, erythromyein, streptomyein,
cefazolin, and clindamycin, and are susceptible to chlor-
amphenicol, ciprofloxacin, co-trimoxazole, aminoglycosides,
and third generation cephalosperins. Antibiotic resistance in

clinician to the possibility of these two organisms intrinsically
resistant to common antibiotics used for cellulitis. There-
fore, it is important to have a high index of suspicion and
increase at initial pr . Delayed diagno-
sis and treatment with adequate antibiotics were crucial for
patient survival. Outcomes depend on the promptness of diag-
nosis, surgical treatment and management of post operative

Aeromonas species poses a potential p in

[= ions.

therapy. Intravenous administration of gentamycin or a flu-
oroquinolone such as ciprofloxacin is rec ded for treat-

P

ment of serious Aeromonas infections, with broad-spectrum
penicillins and cefazolin being avoided as first choice
agents, particularly for invasive infections. Since in many
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medad y a la existencia de formas asintomdticas de endometriosis. Esta actu
tiene por objeto esclarecer la relacién entre las caracteristicas de las lesiones
metriosis y la semiologia de las APC, y proponer aplicaciones practicas. En las
que presentan una endometriosis diagnosticada, esta enfermedad de hecho s
responsable de APC en un poco mds del 50% de los casos. La interpretacic
APC en la endometriosis es dificil, porque existe una variabilidad importante
a los mecanismos fisiopatologicos causales, por una parte, y a la percepcion d
tomas dolorosos, por otra parte. Sin embargo, se observa cierto grado de pa
anatomoclinice en las formas mas graves de la enfermedad. Existe una asocia
documentada entre la dismenorrea grave y la endometriosis. Este sintoma e
a todas las formas y localizaciones de endometriosis y probablemente se exp
microhemorragias menstruales recidivantes, en el seno de las lesiones endome
En cuanto a los demds sintomas dolorosos, existen argumentos histoldgicos y 1
légicos en favor de la responsabilidad de la endometriosis subperitoneal profur
génesis. Estos dolores tienen relacion con la compresidn o la infiltracién de o
del espacio pelvi-subperitoneal por las lesiones de endometriosis subperitoneal p
Por ello, los sintomas dolorosos causados por la endometriosis subperitoneal |
presentan caracteristicas particulares. Son especificos de la afectacion de una
cion anatémica precisa (dispareunia profunda, dolor a lo defecacion) o de ur
preciso (signos funcionales urinarios o digestivas). Estos sintomas pueden calif
«dolores localizadores». Ademds, cabe sefalar la existencia de mecanismos de
doloroso relacionados con los diferentes niveles del sistema nervioso implicac
transmision de los mensajes dolorosos. Estos mecanismos intricados y favore:
las propias lesiones, pero susceptibles de persistir después del tratamiento de
medad, pueden plantear problemas diagndsticos y terapéuticos. El andlisis ser
preciso de las caracteristicas de las APC es util para el diagnéstico y el tratamie
endometriosis en el marco de las APC. La utilizacién de autocuestionarios estand
puede proporcionar una ayuda en este andlisis.

© 2015 Flsevier Mossovs SAS. Tados los derechos reservodos.

Palabras clave: Endometriosis; Algias pélvicas cronicas; Dismenorrea; Dispareunia;
Anamnesis; Cuestionarios; Modelos diagndsticos
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una ll,gadum tubdrica) >, Por otra parte, las APC son
ex fr en la poblacién general 11121,
Por ejemplo, en las mujeres que presentan APC y que han
sido diagnosticadas de endometriosis, ésta no siempre es
la causa de los sintomas dolorosos (Fig. 1) ',

Dado que no existe, en el momento actual, ningin
criterio de certeza para determinar si el dolor de una
paciente se debe 0 no a la endometriosis, algunos reco-
miendan la ablacién meticulosa de todas las lesiones (de
endometriosis u otras enfermedades) observadas durante
una laparoscopia practicada por dolor ' 1. Sin embargo,
el tratamiento quinirgico completo de la endometriosis
puede ser mutilante y producir complicaciones, en par-
ticular en caso de endometriosis subperitoneal profunda
(EP) %1, ¢ incluso podria dar lugar a dolor cronico rela-
cionada con fibrosis cicatricial, adherencias o lesiones
nerviosas %, Por ello, algunos equipos sélo proponen
exéresis limitadas asociadas al empleo amplio del trata-
miento médico 2422,

El hecho de que los sintomas dolorosos generalmente
atribuides a la endometriosis aparezcan también en muje-
res indemnes de la enfermedad constituye también uno
de los retos del control clinico de esta enfermedad. Algu-
nos estudios recientes sobre la neurofisiologia del dolor
pélvico han puesto en duda la relacién entre los sinto-
mas dolorosos y las propias lesiones ™. Los autores de
este articulo consideran pues esencial, antes de propo-
ner un tratamiento, sea el que sea, intentar determinar
si el tratamiento permitird curar el dolor que padece la
paciente y, por lo tanto, precisar lo mejor posible y de
manera individual el mecanismo explicativo del dolor.

Alglas pélvicas

Con
sintomas

w

Figura1. Modelo de relacion entre endometriosis y algias pél-
vicas crénicas (segan '),

2
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dismenorrea grave, la dispareunia profunda y los demis
sinmtomas dolorosos localizados en los territorios neuroa-
natémicos referidos de la pelvis.

Al parecer de los autores de este articulo, estas defi-
niciones precisas que oponen sin matices los sintomas
dolorosos en ciclicos o no, espontineos o provocados,
parecen mal adaptadas a la caracterizacion de los sintomas
de endometriosis, que suelen ser multiples e intricados. A
modo de ejemplo, los autores de este articulo han obser-
vado, durante la anamnesis de mujeres endometridsicas,
la relacidn que existe entre el dolor espontineo de tipo
posterior, anal, y el dolor provocado por la defecacion.
Otra observacion que han hecho es que las pacientes rela-
cionan claramente el dolor pélvico espontineo con la
regla o la hemorragia y que no establecen pricticamente
nunca una distincion clara entre el dolor pélvico eronico y
la dismenorrea, que aparece como una extension (Cuadro
1)1,

Métodos de evaluacion de los sintomas
dolorosos

El estudio de las relaciones entre la endometriosis y las
APC depende de la manera en que se evalian los sin-
tomas dolorosos. A modo de ejemple, en un estudio de
casos y controles realizado en poblacion general Y, la
relacion entre la endometriosis y la dismenorrea aumenta
con la gravedad de esta dltima evaluada segin una escala
compuesta (cf infra). En otro ejemplo extraido de los pro-
pios datos de los autores de este articulo, la existencia de
una endometriosis di quirtrgi podia
deducirse por la existencia de marcadores de «gravedad-
de la dismenorrea: puntuaciones elevadas en las escalas
de autoevaluacion de la intensidad dolorosa, consumo de
analgésicos, repercusion sobre la actividad diaria y profe-
sional, necesidad de acostarse, etc. Estos ejemplos sefialan
la importancia de la calidad clinimétrica de las herramien-
tas utilizadas para medir los sintomas dolorosos al menos
en los estudios destinados a establecer la relacion entre los
sintomas y las lesiones. La calidad metodoldgica de los
estudios depende pues en gran medida de la utilizacién
© no de una anamnesis estandarizada para la evaluacion
de las APC. Este tipo de anamnesis debe incluir, como
minimo, una escala de autoevaluacion de la intensidad
dolorosa: la escala verbal simple (EVS), la escala numérica
simple (ENS) o una escala visual analdgica (EVA) . Otro
enfoque vilido para evaluar la gravedad de los sintomas
dolorosos de manera mds global es apreciar el impacto
en términos de comportamiento (repercusion fisica,
consumo de analgésicos, medidas de evitacion, etc.), A
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Dolor presente a lo largo de todo el ciclo, dolor presente todo el tiempo

El dolor se propaga a la espalda

Dolor antes, durante y después de la regla

Dolor como punaladas

Dolor como pinchazos, que pica, como una picadura
Dolor en el bajo vientre de tipo quemadura

El dolor impide dormir o despierta por la noche

El dolor altera la vida cotidiana y el trabajo

El dolor se propaga a las piernas y las caderas

Asociacion de dolores mi varios
Tema: dispareunia
Dolor fuerte, vivo durante las relaciones sexuales

Dolor que se siente en p durante las sexuales

Dolor en ciertas posiciones durante las relaciones
Dolor que altera, impide o interrumpe las relaciones sexuales
Sensacion de quemadura durante o después de las relaciones
Tema: signos digestivos dolorosos
Dolor en el momento de hacer de vientre, defecacion dolorosa
Hinchazdn del vientre, hinchazén abdominal
Diarrea en el momento de la regla
[& dolor antes de hacer de vientre
Estrenimiento en el momento de la regla
Niuseas, vomitos
Dolor en el ano
Al ia de diarrea y
Emisidn de sangre con las heces
Terna: signos funcionales urinarios dolorosos
Ganas frecuentes de orinar, orina en pequefias cantidades
Dolor al tener ganas de orinar, al aguantarse
Dalor que presiona en la vejiga
Dolor o ardor al orinar
Dificultades para empezar a orinar
Presencia de sangre en la orina
Temna: otros sintomas

Fatiga intensa, agotamiento, ralentizacion
Cabeza que da vueltas, mareo

Cidtica en el momento de la regla

Dolor en el hombro derecho

Neumaotdrax

Depresidn
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(2) Dolor provecado extenso a la palpacion

Grave (3) Tacto imposible debido al dolor
Induracion palpable Ausente (0) Ausencia de induracién
Ligera (1) Movilidad uterina normal, induracién limitada al fondo de saco
@ e del anexo y del fondo de saco, movilidad uterina reducida

Grave (3) N6dulo palpable anexial v del fondo de saco, ftero a menudo fijo

este efecto, existen escalas multidimensionales (Cuadro
2) (cf infra).

Desde este punto de vista, cabe sefialar que no existe,
en este momento, ningin instrumento validado para eva-
luar los sintomas de endometriosis tal como los sienten
las pacientes ™ **'1_ De hecho, las diferentes escalas de
dolor y los cuestionarios de sintomas existentes se han
desarrollado todos a partir de la descripcion de los médi-
©os 1052561 Asi pues, los resultados del andlisis cualitativo
de los sintomas dolorosos que los autores de este articulo
han realizado con mujeres afectadas de endometriosis
aporta una luz nueva con respecto a la descripcion de los
médicos (Cuadro 1) 8,

Sesgos potenciales relacionados
con los métodos de diagnéstico positivo
de la endometriosis

El diagnostico positivo de la endometriosis es quirir-
gico, 1o cual plantea el problema de la indicacion de
la cirugia. Esta se decide generalmente en un marco
preciso, tratamiento de una infertilidad, sintomas dolo-
rosos, quiste de ovario, etc, La interpretacion correcta de
los estudios clinicos requiere tener en cuenta el riesgo
de un sesgo llamado sesgo de verificacion ™, Se puede
expresar este sesgo de la siguiente manera: como, eviden-
temente, los médicos se ven influidos por los resultados
de la prueba diagnostica estudiada (por ejemplo, el sin-
toma dismenorrea grave), las pacientes que tienen una
prueba anormal son mas susceptibles de ser sometidas a
un examen de confirmacién, como la laparoscopia. Asi
pues, en los estudios destinados a evaluar el rendi nto
de la prueba, la prevalencia de los verdaderos negativos
(prueba negativa y laparoscopia negativa) v la de los fal-
s0s negativos (prueba negativa y laparoscopia positiva)
se subestiman artificialmente. Los valores calculados para
la sensibilidad de la prueba, la especificidad y relacio-
nes de probabilidad estan sesgados, porque proceden de
un pequeno grupo de pacientes preseleccionadas por el
hecho de presentar pruebas anormales. El efecto de este
tipo de sesgo es, en general, aumentar artificialmente la

4
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sensibilidad y disminuir la especificidad de la prueba’
mis grave todavia, este sesgo puede conducir simpl
mente a eliminar cualquier asociacion estadistica entre el
resultado de la prueba y su verificacién. Por ejemplo, en
un estudio minucioso realizado por el grupo de Stratton y
Berkley, las caracteristicas topograficas del dolor se identi-
ficaron de manera extremadamente precisa, mientras que
todas las lesiones visibles se sometieron a una reseccidn
completa con verificacion histologica. De manera decep-
cionante, no se observd ninguna asociacién clara entre las
caracteristicas de las lesiones y la semiologia dolorosa 1,

Este estudio ilustra también otro tipo de sesgo. En este
sentido, los autores explicaban que las lesiones de endo-
metriosis de las pacientes operadas en su estudio eran
esencialmente superficiales, lo cual sugiere relaciones dife-
rentes entre las lesiones y los sintomas en funcion del
tipo de lesiones. Este sesgo, denominado sesgo de espec-
tro, puede enunciarse por el hecho de que el rendimiento
de una prueba diagndstica (aqui, los sintomas dolorosos)
puede variar seguin los subgrupos de pacientes en funcdn
de la gravedad y de la presentacion clinica de la enferme-
dad ¥,

Para limitar este riesgo de sesgos, algunos estudios han
tomado como grupo de control a mujeres operadas de
ligadura tubarica " '" *l 0 a mujeres que no han sido ope-
radas ***4, Otro método es tomar grupos de mujeres
muy homogéneos, basados en una sola indicacién ope-
ratoria independiente del diagnostico de endometriosis,
definida de forma precisa por ejemplo a partir de una
indicacién de infertilidad ", o bien tomar s6lo mujeres
operadas por un quiste de ovario "%,

El dltimo problema afecta al diagndstico visual de las
lesiones de endometriosis. El diagndstico laparoscopico
es bastante poco fiable. En efecto, el 50% de las lesiones
identificadas macroscopicamente como endometriosis no
se confirma *7, A la inversa, biopsias realizadas en perito-
neo macroscopicamente sano podrian contener lesiones
de endometriosis microscopicas en el 6% de las muje-
res I, Existe pues un consenso actual para recomendar la
documentacion histologica de todas las lesiones endome-
tridsicas visualizadas en la exploracion quirtirgica 41,
Sin embargo, si bien esta estrategia soluciona el pro-
blema de los falsos positivos, no soluciona en absoluto el
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la ausencia de sesgos

N Fisiopatologia
de los sintomas dolorosos
de la endometriosis

Los dos estudios aleatorizados con doble anonimato
que comlpatan el tratamiento quirdrgico con el pla-
cebo ¥l demuestran de manera indiscutible que la
enfermedad endometridsica es, en general, responsable
de APC. Estos estudios demuestran, al contrario, que
las lesiones de endometriosis diagnosticadas durante una
laparoscopia practicada en un contexto de algias pélvicas
no son automdticamente la causa de los sintomas doloro-
s0s de los que se quejan las pacientes (Fig. 1). Las lesiones
de endometriosis podrian ser efectivamente responsables
de los sintomas dolorosos en mas del 50% de los casos
operados %l Es dificil estimar esta proporcion en la rea-
lidad. Efectivamente, en la medida en que la cirugia ha
podido ser incompleta en un namero variable de casos,
es posible que esta propercion sea mis importante. En
cambio, hay que recordar que las pacientes operadas en
los estudios aleatorizados han sido cuidadosamente selec-
cionadas, lo cual sin duda aumenta esta proporcion con
respecto a la realidad. Asi pues, en la poblacion general,
cuando se tienen en cuenta todos los tipos de endometrio-
sis, incluidas las lesiones minimas, los sintomas dolorosos
graves no parecen mucho mds frecuentes en las mujeres
portadoras de endometriosis que en las mujeres indem-
nes de esta enfermedad " *¥, Esta sorprendente diferencia
entre los estudios de prevalencia y los ensayos controlados
puede explicarse por el hecho de que las mujeres tratadas
por «end riosis dolorosas pr en realidad, for-
mas muy particulares de la enfermedad . A la inversa, es
posible que, en algunos estudios observacionales, las lesio-
nes de endometriosis minima detectadas no sean mas que
un fenémeno fisiologico transitorio ™ *1. Asi pues, mas
que la presencia de una endometriosis por si misma, lo
que explicard las APC son las caracteristicas de las lesiones
y su extension. El razonamiento del medmu para atribuir
la resp bilidad de las APC a la end debe pues
utilizar a la vez la semiologia de los sintomas dolorosos y
las caracteristicas de las lesiones de endometriosis,

Dismenorrea grave y endometriosis

En una revision sistemitica de estudios observa-
cionales, los autores de este articulo han demostrado
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OR: caciente de posibilidades acumulado; 1C: intervalo de
4 El OR representa el aumento del riesgo de sufrir dism
categoria mas grave cuando la variable estd presente.

b fndice de las adherencias anexiales calculado segin la ©
de la American Fertility Society, 1985,

claramente la existencia de una relacién entre la
de dismenorrea grave y la existencia de una enc
sis P, La naturaleza causal de la asociacion entre
triosis y dismenorrea se sugiere por una relacic
respuesta=; la demostracion de una relacion
lineal entre la gravedad de la dismenorrea y la |
dad de diagnosticar endemetriosis en la laparosc
¢l preoperatorio; la existencia de una relacién
lineal entre la gravedad de la enfermedad y la f
o la intensidad de la dismenorrea, La asociaci
la dismenorrea v la endometriosis no parece
de ningin tipo especial de endometriosis ni de
localizacién particular ™. Este cardcter general
dismenorrea debe ponerse en paralelo con el
universal de la lesion histoldgica (glindula en
y estroma). El mecanismo fsiopatologico m.
tor para explicar esta relacidn es el hecho d
dismenorrea «patologicas de las mujeres port:
endometriosis estd provocada por microher
menstruales recidivantes en el seno de las I
la inflamacion que resulta de ello!™*, La «
de estas microhemorragias menstruales es ¢
al inicio de la evolucidon de la enfermedad er
tipos macroscopicos de endometriosis %, lo cu;
que la dismenorrea grave esté ligada a la pre:
endometriosis, pero no a una forma particu
enfermedad, y también que la dismenorrea sea e
doloroso mas precoz de la enfermedad 1,

Aun asi, los autores de este articulo han podid
trar, en mujeres operadas por EP, la existen
relacion «dosis-efectos entre la gravedad de |
norrea y el grado de infiltracion del tabigue rec
por las lesiones de EP, apreciada por la existenc
infiltracion de la pared del recto, la vagina «
Grganos (Cuadro 3)'%, Este estudio también
manifiesto la hipotesis de las microhemorragias r
les recidivantes. De hecho, en este tipo de les
microhemorragias menstruales recidivantes tie
cidn con microendometriomas que estin presen
todo cuanda la capa submucesa de la vagina o la
del recto estin invadidas 1%,

El papel de las adherencias en la génesis de
norrea es bastante incierto. Lo sugieren diverso:
observacionales, que han establecido la relacion
presencia de adherencias pélvicas, anexiales o ¢
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Modelo 6 SF digestivos

Intestino indemne 1 —
Intestino afectado 4,4

1,7-114

DM; dismenorrea; DFNC: dolor pélvico cronico no ciclico; LUS: ligamentos uterosacros; SF: signos funcionales
2 Cada sintoma doloroso pélvico se incluyé como variable independiente (o predicha) en un modelo de regresion logistica maltiple distinto.

de saco de Douglas y la dismenorrea {Cuadro 3)194-67,
No obstante, en la medida en que muchas pacientes con
enfermedad endometridsica tienen también adherencias,
es dificil diferenciar entre 1o que se puede atribuir a su pro-
pio papel y lo que corresponderia a las lesiones asociadas.

«Dolor localizador» de la endometriosis
profunda

En lo referente a las caracteristicas de las lesiones de

endometriosis, la EP es la tinica lesién macroscdpica en la
que se comprende bien la relacion con las APC. La con-
viceidn de la naturaleza causal procede esencialmente de
los resultados de los estudios de correlacion histologica:
+ en una poblacion de pacientes con diferentes tipos de
lesiones de endometriosis, las que presentan EP son las
que padecen los sintomas dolorosos mas graves ;
la relacién entre la EP v el dolor puede explicarse por
la compresién o la infiltracién de los nervios de los
espacios pelvi-subperitoneales por las siembras profun-
das!*“l, En lo referente a los dolores, la EP es una entidad
aparte; las lesiones profundas presentan caracteristicas
morfoldgicas e histoldgicas particulares 7 7, que expli-
can su capacidad para infiltrar los tejidos vecinos.
Los sintomas dolorosos de la EP presentan caracte-
risticas particulares que los distinguen de los dolores
de otros origenes (dolor relacionado con otros tipos
de endometriosis o relacionade con otras enfermeda-
des) *¥l. Estos dolores son verdaderamente especificos de
la afectacion de una localizacion anatomica precisa (dispa-
reunia profunda, dolor a la defecacion con recrudescencia
menstrual) o de un drgano concreto (signos funcionales
urinarios o digestivos) por las siembras profundas (Cuadro
3). La compresion o la infiltracion de los nervios de la
pelvis por las lesiones ¥* explican el paralelismo entre la
localizacién anatomica o el 6rgano afectado y la semio-
logia dolorosa'™l, Estos sintomas pueden calificarse de
«dolores localizadores». La mayoria de ellos son dolores
de tipo provoecado: la movilizacion de los drganos afecta-
dos por las lesiones de EP desencadenard o exacerbard el
dolor.

El ejemplo tipico de dolor localizador es la presencia de
dolor a la defecacién de recrudescencia menstrual (Cuadro
1). Este sintoma se ha atribuido especificamente a la
infiltracion del drea posterior rectovaginal por la EP

6
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(Cuadro 4)1%5.7273 Esta queja funcional bastante carac-
teristica podria tener relacion con las microhemorragias
ciclicas y la inflamacion relacionadas con la infiltracion
de la pared vaginal posterior, el tabique rectovaginal
o la propia pared rectal por el nédulo! . Lo mismo
sirve para explicar la relacion entre las lesiones de EP
posterior ¥ la dispareunia profunda, que parece bien
establecida %7576 por otra parte, los autores de este
articulo han confirmado esta hipotesis demostrando,
en un estudio prospectivo basado en un autocuestio-
nario de sintomas, que la existencia de dispareunia
profunda intensa o de dolor a la defecacién con recru-
descencia menstrual eran marcadores de EP del drea
posterior (Fig. 2)/**l, También han confirmado la validez
de estos dos sintomas en mujeres portadoras de quistes
endometriésicos para predecir la existencia de lesiones
subperitoneales profundas asociadas 2.

Los signos funcionales urinarios presentes en la endo-
metriosis (Cuadro 1) pueden interpretarse, en ciertos
casos, como dolores localizadores *. Por otra parte, se
ha demostrado que el uso de un cuestionario de signos
funcionales urinarios inespecificos permite identificar a
las pacientes con endometriosis vesical entre las pacientes
operadas por APC 17,

Dialogo cruzado de los 6rganos
y semiologia urinaria o digestiva

Segin la experiencia de los autores de este articulo, se ha
constatado con frecuencia que las pacientes endometrid-
sicas presentaban signos funcionales urinarios, incluso en
ausencia de localizacion vesical ™. Estos sintomas son
bastante similares a los observados en la cistitis inters-
ticial ™. Estos sintomas son la polaquiuria, la urgencia
miccional y el dolor «vesicals, dolor definido como un
dolor supra o retropibico que aparece durante el llenado
vesical o persiste después de la miccion (Cuadro 1) P 7%,

De la misma manera, pueden existir sintomas diges-
tivos (Cuadro 1) en ausencia de cualquier localizacion
digestiva confirmada de la enfermedad ™. La exploracion
sistemdtica de los sintomas en una serie consecutiva de
355 pacientes sometidas a una laparoscopia por sospecha
de endometriosis ha demostrado que los sintomas fun-
cionales digestivos como la diarrea, el estrefiimiento, la
presencia de hinchazon abdominal, niuseas o vomitos
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eran casi tan frecuentes como los sintomas puramente
ginecologicos en las mujeres con endometriosis y no refle-
jaban forzosamente una afectacién digestiva ™. Una de
las explicaciones avanzadas para explicar esta observa-
cion es el hecho de que las lesiones de endometriosis,
incluso cuando no afectan directamente al intestino, a
menudo se sitan en el compartimento posterior, cerca
del rectosigmoide, de tal manera que la secrecion local de
prostaglandinas aseciada a la inflamacion de las lesiones
explica los trastornos funcionales ™,

Sin embargo, es posible explicar los sintomas urinarios o
digestivos relacionados con la endometriosis por la inter-
conexion entre las siembras endometridsicas v el sistema
nervioso periférico o central. Los estudios realizados en
modelos animales sobre la cistitis intersticial crénica, el
sindrome doloroso pélvico cronico y el intestino irrita-
ble han demostrado efectivamente que existe un didlogo
cruzado, denominado sensibilizacion cruzada, entre los
organos pélvicos que producen respuestas dolorosas exa-
cerbadas a distancia del lugar de inicio del dolor F%4,
Este mecanismo de sensibilizacion cruzada también se ha
constatado en el modelo de rata de la endometriosis ™.
El sustrato de este mecanismo estd ligado, en especial, a la
proliferacion neuronal de las fibras nociceptivas eferentes
pélvicas relacionadas con las siembras endometridsicas.
Este tipo de respuesta dolorosa, a distancia del lugar de las
lesiones, explicaria la similitud con la cistitis intersticial
cronica o el trastorno funcional intestinal.

Hiperalgesia pélvica
Las propias algias pélvicas también pueden tener
relacion con desregulaciones de los mecanismos neurofi-
sioldgicos de control del dolor. Realmente, la transmisién
de los mensajes dolorosos pone en juego el sistema
nervioso de varias maneras y conduce a diferentes meca-
nismos, que modulan los mensajes nociceptivos locales
directamente relacionados con las siembras endometrid-
sicas. La sensibilizacion (semsitization en inglés) es una
forma de plasticidad neuronal que conduce a una percep-
cién exacerbada de los mensajes dolorosos y que pueden
intervenir a varios niveles del sistema nervioso central;
ial™. Un estudio
experimental controlado ™ ha mostrado que existe un
mecanismo de sensibilizacion central responsable de una
reaccion de h pélvica general en las muje-
res afectadas de endometriosis. Este fenémeno también
se ha observado en los estudios de cartografia dolorosa
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realizados en pacientes endometridsicas. La exis
esta hiperalgesia pélvica generalizada en una
endometridsica puede explicar la persistencia ol
de las algias pélvicas después del tratamiento g
de la endometriosis dolorosa ™,

Para terminar, hay que recordar que la ex
dolorosa es una experiencia subjetiva. El sistema
superior constituye una fuente importante de vai
de la experiencia dolorosa de las pacientes endo
cas. Es un hecho demostrado que las pacientes p
de lesiones de endometriosis idénticas en
las caracteristicas patologicas (localizacion, e
profundidad, etc.) a veces pueden describir sinto
rosos diferentes *¥. Se ha demostrado la import
sistema nervioso central en el tratamiento de lo
los dolorosos en numerosas enfermedades resy
de dolores cronicos ™. Debido a la gran plasti
sistema nervioso central, es probable que los me
del dolor asociado a la endometriosis, como en
enfermedades dolorosas cronicas, incluyan me
de sensibilizacion central que desempenarin
impertante para modular la experiencia doloros

B Evaluacién clinica

de una paciente que prese
un sindrome doloroso pél
sugestivo de endometriosi

La anamnesis es un tiempo absolutamente ¢
la evaluacion de las pacientes endometridsicas.
lizarla correctamente, primero no debe ser di
después, en un segundo tiempo, debe comple
un interrogatorio estandarizado.

En la practica de los autores de este articulo,
las pacientes al inicio de la consulta (y antes de
gatorio especifico) que expliquen libremente y d
detallada los sintomas dolorosos, relacionado
enfermedad (o percibidos como tales). Se trat
entrevista libre, que ne debe comportar ningtir
narie, sino una escucha «empatica» que debe pes
paciente expresar claramente la vivencia de la ex
dolorosa ¥, asi como sus expectativas respecto a
A los autores de este articulo les parece importar
der de esta manera para crear el clima indispens
una alianza terapéutica ™7,
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uno de los instrumentos de referencia en mas de 10 articu-
los ™ En la prictica diaria de los autores de este articulo,
este instrumento constituye el método de eleccion para la
m evaluacion de la intensidad de los sintomas dolorosos ™,

que utilizan sobre todo en forma de un autocuestionario.

La ENS'™ también se utiliza para la evaluacion de la
intensidad del dolor -, en especial durante la anamne-
sis por el médico, porque no requiere soporte, al contrario
que la EVA, o bien en caso de dificultad de comprension
de la EVA, El paciente debe atribuir una cifra a la intensi-
dad del dolor, de modo que 0 es la ausencia de dolor y 10
el dolor maximo imaginable.

Las EVS bién una evaluacion de la inten-
sidad dolorosa. Se basan en la eleccion de un adjetivo para
definir 1a intensidad del dolor. A cada adjetivo le corres-
ponde un indice. La medida se limita a cinco o seis niveles.
Generalmente, se reservan a las personas que tienen una
escasa capacidad de abstraccion y, por lo tanto, tienen
dificultades para utilizar los dos tipos de escalas anteriores.

Estas escalas permiten obtener una medida del dolor
en el momento de la consulta, pero también de forma
retrospectiva, de manera fiable "> *4,

En la prictica, el paciente debe utilizar una sola de las
tres escalas en funcién de su buena comprensién. Estas
escalas pueden utilizarse en auto o en heteroevaluacio
En autoevaluacion, los autores de este articulo prefieren
la EVA, que se utiliza bien en estas pacientes jovenes.
En heteroevaluacion, la ENS es mds simple, porque no
requiere herramientas especiales. Por otra parte, los dos
tipos de medidas correlacionan perfectamente [,

El interés de estas escalas es su simplicidad de adminis-
tracion y de calculo del indice. Son sensibles a los efectos
de los diferentes tratamientos y a las otras medidas de gra-
vedad del dolor; por lo tanto, tienen un valor descriptive
para un individuo dado y permiten un seguimiento ™,
Los indices no permiten, a priori, hacer comparaciones
interindividuales, aunque estas escalas se han utilizado
ampliamente en los estudios de correlacidn entre los sin-
tomas y las lesiones 1%

Una importante limitacién de estas escalas es la
ausencia de control del caricter ciclico de los sintomas
dolorosos, Para paliar esta dificultad, los autores de este
articulo han modificado estas herramientas para medir
una especie de valor medio, de forma que las cuestiones se
formulan de la siguiente manera: «Basindose en los tres
m o cuatro tltimos ciclos, indique con una cruz en la escala

siguiente la intensidad media del dolor de la reglas

Para tener en cuenta el caricter ciclico de los sintomas
dolorosos en tiempo real, en especial en los ensa-
vos clinicos, podria ser interesante utilizar cuestionarios
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Existen numerosos cuestionarios de tipo inventario
que pretenden la exploracién fina de los sinto-
mas dolorosos de la endometriosis. Estos cuestiona-
rios exploran principalmente cuatro grandes dmbitos
(Cuadro 1): la dismenorrea grave el dolor pél-
vico no menstrual 0 no ciclico !0 ¥ 49.67.75.76.95-971 g
dispareunia profunda ! *** Jos sintomas rectales y
digestivos 115572750971 v Jog signos funcionales urina-
rios 7797 Estos cuestionarios se utilizan principalmente
con un objetivo de investigacion, pero algunos equipos,
como el de los autores de este articulo, utilizan este tipo de
cuestionarios de rutina. Un ejemplo es el autocuestionario
de dolor pélvico realizado en Cochin. La factibilidad de la
utilizacién de este cuestionario de rutina ha sido objeto
de una tesis que ha demostrado que esta herramienta era
muy apreciada por las paci ¥ que su ¢ i
cién no presentaba dificultades especiales . Aparte clc
la investigacion, los beneficios de la utilizacion de este
cuestionario en la prictica corriente se ven, sin embargo,
limitados por el namero elevado de preguntas y la ausen-
cia de uno o varios indices que resuman la informacidn.

Por otra parte, es importante senalar el hecho de que
ninguno de los cuestionarios de inventario de sintomas
utilizados en el marco de la investigacion sobre la endo-
metriosis ha sido objeto de un desarrollo especifico basado
en la descripcion cualitativa de la experiencia dolorosa de
las pacientes ™,

Escalas compuestas

Al contrario de las anteriores, las escalas compuestas
permiten, en principio, el calculo de un indice que resume
la informacion. Por esta razon, se utilizan corrientemente
en los ensayos clinicos. Son escalas de varios items que
evalian a la vez los sintomas, su gravedad y el impacto
funcional objetivo del dolor a partir del comportamiento
especifico de las mujeres, Utilizan, por ejemplo, la fre-
cuencia del dolor, su repercusion sobre la «funcidne, la
existencia de medidas de exclusion o el consumo de anal-
gésicos. Cada pregunta se asocia a un sistema de respuestas
en dos, tres o cinco modalidades. Las modalidades de
respuesta pueden en ocasiones adaptarse a los diferentes
sintomas. Por ejemplo, para la dispareunia, se pregunta
sobre la frecuencia y la repercusion refiriéndose a las rela-
ciones sexuales, y, para la dismenorrea, refiriéndose a los
ciclos y al periodo de las reglas.

La escala desarrollada por Andersch y Milsom, llamada
wescala verbal multidimensionals " por sus autores, es
una escala de comportamiento utilizada para clasificar la
gravedad de la dismenorrea en cuatro clases de gravedad
creciente:
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sintomas dolorosos, la dismenorrea, la dispareunia y el
dolor pélvico crénico, y dos signos de examen, el dolor
provocado pélvico y la induracion; cada uno de ellos se
valora en una escala de 0 a 3 (o 4), en funcion de la grave-
dad del sintoma. Esta escala se utiliza ampliamente, pero
tiene varios defectos clinimétricos importantes "'\, En pri-
mer lugar, el calculo del indice se aumenta artificialmente
debido a la valoracion a 4 en las mujeres que presentan
una amenorrea 0 en las que no son sexualmente acti-
vas. En segundo lugar, el método de cumplimentacion de
esta escala no estd claramente definido; segin los estu-
dios, podia ser cumplimentada por la propia paciente,
administrada por los médicos y el personal del estudio
que recogia la informacién de la paciente o bien perci-
bida como impresiones del médico de los sintomas de la
paciente. Teniendo en cuenta la frecuencia de los sinto-
mas dolorosos en la poblacidn general, también falta una
norma que defina un nivel patolégico o un nivel para deﬁ-

23
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de este articulo les parece que esta escala tiene la
des requeridas para un uso en la prictica clinica
En especial, presenta un cardcter unidimensiona
mite ¢l cilculo de un indice. Ademds, parece
una buena validez externa"'*l. La cuestion de s
lidad al cambio sigue en suspenso, porque nus
evaluado. Actualmente, es objeto de una evalu;
el grupo de los autores de este articulo.

La utilizacion de estas escalas de calidad de
mostrado su interés en investigacién clinica
miden el bienestar de las pacientes y su caps
efectuar las tareas cotidianas, de manera relat
independiente de los sintomas dolorosos. Est:
permiten la evaluacion de las estrategias terap
su comparacion, mediante la medida de la sensi
cambio 179495 17 Otro interés de estas escalas |
facilitar la decision médica compartida *'); efecti
en algunos casos de cirugia importante, el equip

nir la curacidn. El modo de cilculo de los indices
es extremadamente variable segiin los estudios M
tercer lugar, como para las escalas de i idad dol

% En

ha den que la valoracidn de la calidad d
el pnznperamno puede constituir un criterio pror
los en términos de sal

la variabilidad diaria no se tiene en cuenta de manera satis-
factoria, porque su utilizacion tiene en cuenta de manera
global un periodo de referencia de 4 semanas (Cuadro 2).

Escalas de calidad
de vida de las pacientes

Para evaluar la calidad de vida de las pacientes, pueden
utilizarse dos tipos de escalas: las escalas genéricas o las
escalas especificas. Las escalas genéricas dan informacion
sobre el estado de salud y la calidad de vida, sea cual seala
enfermedad que padece el paciente o incluso en ausencia
de enfermedad. Suelen ser escalas de validez externa esta-
blecida, que permiten comparar grupos de individuos con
enfermedades diferentes. El inconveniente de este tipo
de evaluacién es que no siempre es sensible al cambio;
por consiguiente, las mejoras aportadas por el tratamiento
pueden demostrarse poco. Las escalas genéricas de cali-
dad de vida validadas en francés que mis se utilizan en la
endometriosis son la MOS-SF-36 """ y la EuroQol 1021,

En cambio, las escalas especificas tienen tedricamente
la ventaja de ser mas sensibles al cambio, pero también
de estar mds cercanas a la valoracion clinica. En 2002,
Jones et al!"™ realizaron una revision de la literatura
sobre la medida de la calidad de vida de las pacientes que
padecian enfermedades ginecoldgicas cronicas, como la
endometriosis. En el conjunto de los articulos recogidos,
solo se encuentran dos escalas especificas de la endome-
triosis, publicadas por Colwell et al en 19984 v por
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de las paciemcs-”"'.

En la prictica, los autores de este articulo
que lo mejor es utilizar escalas de calidad de
tas, la EQ-5D como escala generalista y el EHI
escala especializada. En uso clinico, estas escala
integrarse ficilmente en un cuestionario especi
endometriosis como hacen los autores de este
Sin embargo, hay que recordar que la utilidad
cuestionarios en la prictica clinica no se ha den

Examen ginecologico de una paci
sospechosa de endometriosis
Examen con espéculo

Puede demostrar lesiones mamelonadas azula
teristicas en la vagina. Hay que buscar estas lesic
zona retrocervical y en la parte superior de la p
nal posterior"". Este tipo de lesiones se obse
5-17% de los casos de endometriosis segin las
La existencia de signos de inspeccidn permitiria
diagndstico de certeza de endometriosis en el pr
Tio.

Tactos pélvicos

Los elementos de la palpacion tienen un
dictivo positivo valorado de manera mas dive
literatura en funcién de la prevalencia de la en
y de las diferentes formas de la enfermedad en
sion de los equipos que han publicado sobre el
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el examen ginecologico, muy a menudo realizado por
personal extremadamente experimentado en el manejo
de la endometriosis, parece finalmente bastante eficaz en
cuanto al valor predictivo positivo'*% 221, Por supuesto,
el valor del examen es variable segiin la localizacion y el
tipo de endometriosis. Se ha demostrado que el valor diag-
nostico del examen aumenta claramente en el periodo de
reglas 129,

Modelos diagnésticos
de la endometriosis basados
en la clinica

Varios autores, entre ellos el equipo de los autores de
este articulo, han propuesto modelos diagnosticos a fin
de ayudar al médico en su actuacién. Sin embargo, no
hay que perder de vista que, a especificidad y sensibi-
lidad iguales, el valor predictivo positivo de un signo
varia considerablemente en funcidn de la prevalencia de
la enfermedad en el seno de la poblacion estudiada. Asi
pues, en una poblacion de pacientes no seleccionadas, el
valor predictivo positivo de uno u otro signo es mucho
mis bajo que en una poblacién seleccionada (consulta
especializada, por ejemplo). Ahora bien, ninguno de los
maodelos se ha validado tedavia en la poblacion general.

Un primer modelo " asocia al examen clinico per-
menstrual una determinacion de CA125 durante la fase
folicular. Este modelo estd basado en un estudio pros-
pectivo con confirmacién laparoscopica, indicada por
dolor pélvico y/o infertilidad. La palpacién de un nédulo
doloroso pélvico en periodo menstrual asociado a una
concentracion de CAI25 superior a 35 Ufml en fase
folicular permite predecir una endometriosis grave (endo-
metrioma, endometriosis profunda, adherencias pélvicas
graves) con una especificidad del 97%, pero con una sen-
sibilidad solamente del 42%; la existencia de uno u otro
de estos dos elementos permite el diagnastico con una
especificidad del 83% y una sensibilidad del 87%. Actual-
mente, la determinacion de CA125 no se recomienda para
el diagndstico de endometriosis 'Y, En la prictica, hay
que sacar de este modelo que, en caso de duda diagnos-
tica, el hecho de revisar clinicamente a la paciente en el
momento de la regla a veces puede aportar un argumento
suplementario.

Otro estudio 'l asocia una ecografia pélvica a la anam-
nesis v a la exploracién fisica. El modelo de prediccién
desarrollado en este estudio se muestra de hecho extrema-
d eficaz para el di Hstico de los ends iomas,
pero no para el diagnéstico de la endometriosis no ovi-
rica.
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B Implicaciones y conclusiones

Contrariamente a una nocién comin, existe un para-
lelismo claro entre los sintomas dolorosos v las lesiones
de endometriosis. Sin embargo, esta relacion no siem-
pre es facil de demostrar, debido a la importancia de la
variabilidad de la experiencia dolorosa referida por las
pacientes %, Esta variabilidad de los sintomas se debe no
solo al hecho de que las lesiones provocan localmente
dolores por diferentes mecanismos (por ejemplo, perito-
nitis quimicas, inflamacion ligada a microhemorragias,
infiltracion neural), sino también debido a las variacio-
nes de la percepcion y la descripcion de los sintomas
dolorosos referidos por las pacientes. Esto es suscepti-
ble de explicar las dificultades encontradas para construir
cuestionarios de sintomas eficaces para caracterizar la
experiencia dolorosa de las mujeres endometridsicas. La
formulacién inapropiada de las preguntas podria con-
ducir a ambigiiedades que podrian enmascarar el valor
semiologico de la anamnesis y explicar asi la falta de reco-
nocimiento de la relacion entre endometriosis y sintomas
dolorosos.

La busqueda sistemdtica de sintomas que caracterizan
la dismenorrea grave, utilizando los marcadores de gra-
vedad, podria utilizarse como prueba diagndstica de la
presencia de una enfermedad endometriGsica, por ejem-
plo, en presencia de una paciente que consulta por una
infertilidad o que presenta un quiste ovirico™* %!, Para
reconocer mejor la enfermedad, el médico podria basarse
en el concepto de dismenorrea grave en su acepcion de
sindrome doloroso perimenstrual atipico ®. Otro punto
caracteristico es el impacto del sindrome doloroso sobre la
actividad cotidiana vy la calidad de vida. Desde este punto
de vista, la escala de gravedad de Biberoglu y Behrman,
que tiene en cuenta estos tltimos criterios, parece intere-
sante a los autores de este articulo ">

Entre todos los tipos de endometriosis, las lesiones de EP
son ciertamente las que tienen mejor establecida la rela-
cion con el dolor. Estos dolores llamados «localizadores»
son especificos de la afectacion por las lesiones profundas
de una o varias localizaciones anatdmicas precisas (dis-
pareunia grave, dolor a la defecacién) o de un drgano
preciso (signos funcionales urinarios, signos digestivos).
Para precisar la responsabilidad de la endometriosis en
las APC presentadas por una paciente, recomendamos al
médico un anilisis individual de los sintomas deloro-
sos. La dispareunia grave y el dolor a la defecacién con
recrudescencia menstrual pueden utilizarse con una fiabi-
lidad bastante buena para predecir en el preoperatorio, en
un contexto de algias pélvicas o de quistes endometridsi-
cos, la existencia de lesiones de EP que afecten al tabique
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vica. La generalizacion del uso de esta herramienta pasa
por la biisqueda de un consenso entre los diferentes equi-
pos que se enfrentan al tr i de esta enf dad,
tanto en la forma como en el contenido de este cuestiona-
rio. Lasimpli ion de esta herrami serd una ventaja
importante para aumentar su difusion, Estos futuros cues-
tionarios de dolor deberian basarse en los descriptores
utilizados por las pacientes mas que en los utilizados por
los médicos, de manera que se formulen preguntas fia-
bles 25,1271

Los modelos diagnosticos basados en la clinica, que
asocian pardmetros de interrogatorio estandarizados y
examen ginecoldgico de la zona retrocervical por ginecd-
logos especializados en el tratamiento de la end; triosis,
son atiles para diagnosticar las formas graves de la enfer-
medad. En el estado actual de su perimetro de utilizacion,
estos modelos diagnosticos deben emplearse exclusiva-
mente en poblaciones seleccionadas (APC o infertilidad),
para mejorar el diagndstico prequirtrgico de la endome-
triosis. Sin embargo, en el futuro, el empleo de modelos
diagndsticos pedria permitir seleccionar una poblacion de
pacientes en las que la prevalencia de la enfermedad fuera
importante y que podrian entonces beneficiarse de explo-
raciones complementarias mediante pruebas de imagen o
laparoscopia.
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Necrotizing fasciitis (NF) is a severe, rare, potentially lethal soft tissue infection that devel-
ops in the scrotum and perineum, the abdominal wall, or the extremities. The infection
progresses rapidly, and septic shock may ensue; hence, the mortality rate is high (median
martality 32.2%). Prognosis becomes poorer in the presence of co-morbidities, such as
diabetes mellitus, immunosuppression, chronic alcohol disease, chronic renal failure, and
liver cirrhosis. NF is classified into four types, depending on microbiclogical findings. Most
cases are polymicrobial, classed as type |. The clinical status of the patient varies from
erythema, swelling, and tenderness in the early stage to skin ischemia with blisters and
bullae in the advanced stage of infection. In its fulminant form, the patient is critically ill with
signs and symptoms of severe septic shock and multiple organ dysfunction. The clinical
condition is the most important clue for diagnosis. However, in equivocal cases, the diag-
nosis and severity of the infection can be secured with laboratory-based scoring systems,
such as the laboratory risk indicator for necrotizing fasciitis score or Foumnier's gangrene
severity index score, especially in regard to Fournier's gangrene. Computed tomography or
ultrasonography can be helpful, but definitive diagnosis is attained by exploratory surgery
at the infected sites. Management of the infection begins with broad-spectrum antibiotics,
but early and aggressive drainage and meticulous debridement constitute the mainstay
of treatment. Postoperative management of the surgical wound is also important for the
patient’s survival, along with proper nutrition. The vacuum-assisted closure system has
proved to be helpful in wound management, with its combined benefits of continuous

cleansing of the wound and the formation of granulation tissue.

Keywords: necrotizing fasciitis, Fournier’s g gas

INTRODUCTION

The term necrotizing fasciitis (NF) describes a group of relatively
uncommon, but life-threatening infections of the skin, soft tis-
sues, and muscles, which tend to progress rapidly through the
fascia planes, causing gradual destruction of the fascia at a rate
reaching 2-3 cm/h. Developing in the lower or upper extremities,
the perineum and genital area (Fournier's gangrene) and in the
abdominal wall, its swift clinical course is correlated with polymi-
crobial infection and synergy, which usually co-exists (1, 2). The
majority of cases present anaerobic bacteria that proliferate in a
hypoxic environment and produce gas, which accumulates in the
soft tissue spaces, giving the characteristic image of gas gangrene
on plain X-rays and computed tomography (CT) scans (3).

Early diagnesis of NF is mandatory. Any delay could prove
fatal, given its association with more extensive surgery, higher
rates of amputation, and higher mortality rates. Furthermore, if
left untreated, the infection could lead to systemic inflammatory
response syndrome (SIRS),

Necrotizing fasciitis was first recognized in 500 BC, when
Hippocrates reported a clinical description of a complication of
erysipelas disease, resembling the current description of NF (4).
In France, Claude Colles, chief surgeon of the Hotel Dieu in Lyon,

www.frontiersin.org

surgical

described a condition in 1783 that was very similar to modern
descriptions of NF (5). The first description of “modern” NF was
made by Joseph Jones, a military surgeon of the army of the Con-
federate States of America. In 1871, he reported 2,642 cases of gas
gangrene treated in hospital during the American Civil War, with
a mortality rate of approximately 46% (6). In 1883, Jean Alfred
Fournier described a syndrome with necrosis of the perineum in
five men; this type of NF was subsequently given his name and is
known as Fournier’s gangrene (7). In 1924, Meleney reported an
association with beta-hemolytic streptococcus A in a study of a
series of hospitalized cases in Beijing. Thereafter, these cases were
described for several decades as Meleney's gangrene (8). In 1952,
the term “necrotizing fasciitis" was proposed by Wilson, as a more
accurate description of this disease (9). The late 1980s witnessed a
renewed interest in this pathology. Stevens reported that, among
20 patients who presented with streptococcal shock, 11 were diag-
nosed as having NF. The disease was popularized by the media as
“flesh-eating bacteria syndrome™ (10).

EPIDEMIOLOGY
The annual incidence of NF is estimated at 500—1,000 cases annu-
ally, and its prevalence globally has been reported to be 0.40 cases
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per 100,000 population (11). It is seen to have a predilection
for men, with a male-to-female ratio of 3:1; this ratio is mainly
correlated with the increased incidence of Fournier’s gangrene in
men. The disease affects all age groups, although middle-aged and
clderly patients (over 50 years of age) are more likely to be infected
(1). The median mortality ratio of NF is a controversial issue. In
their review of the literature, Goh et al. concluded that the median
mortality ratio was 21.5% (12). However, its range in the litera-
ture is extensive, varying from 8.7 to 76% (13). In regard to NF
of the extremities, the mortality rate is slightly lower than that
recorded for abdominal and perineal infections (14, 15). Patients
with Fournier's gangrene that has not spread to the abdominal
wall tend to have a better survival. As a general rule, without treat-
ment, the mortality rate approaches 100%. Anaya et al. (16) have
demonstrated that infection of the lower extremities 1s the most
common site of NF (57, 8%), followed by the abdomen and the
perineum. NF of the upper limbs is rare compared to that of the
lower limbs (17)

ETIOLOGY

Trauma is the most common identifiable etiology. The majority
of patients have a history of minor or major traumas, gener-
ally involving external injuries and surgical wounds. Appendicitis
with perforation, infection following the repair of an incarcerated
hernia, perforated diverticulitis, necrotic cholecystitis, gastroduo-
denal perforation, small bowel perforation, and obstructive colon
cancer with perforation rank among the most frequent causes
of complicated intra-abdominal infections that can lead to NE
Notably, the incidence of NF resulting from a surgical wound in
the chest wall is greater than that recorded from analogous wounds
in the lower abdominal wall. Such cases present a high risk of
osteomyelitis, which substantially increases the mortality of these
patients.

Fournier's gangrene is often the result of surgical wounds, skin
abscess drainage, and pressure sores. It can also present as a compli-
cation of colorectal disease due to anorectal infection, ischiorectal
abscesses, and colon perforations, Other causes include a possible
urethral stricture and a trauma from an indwelling Foley catheter.
In women, it has commonly been ascribed to Bartholin abscesses
or vulval skin infections.

In Asia, consumption of raw or undercooked seafood or injury
by fish fins can lead to NF (12). In this group of infections,
bacteria such as Vibrio spp., Aeromonas spp., and Shewanella
spp. are commonly involved and are usually known as “marine
bacteria” {18).

CO-MORBIDITIES AND RISK FACTORS

The most frequent co-morbidity in patients with NF is diabetes
mellitus. The prevalence of diabetes mellitus in patients with any
type of NF ranges between 40 and 60% (12, 19). Other common
co-morbidities include liver cirrhosis, chronic heart failure, obe-
sity, alcohol abuse, immunodeficiency, systemic lupus erythemato-
sus, Addison’s disease, pre-existing hypertension, and peripheral
vascular disease (20, 21). A septic condition and hypotension at the
time of admission are significant predicting factors for mortality
and outcome. Chronic renal failure is another indisputable pre-
disposing factor for higher mortality in patients with NF. Elevated
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serum creatinine, along with elevated blood urea, is also strongly
associated with higher mortality rates (22).

The use of non-steroidal anti-inflammatory drugs (NSAIDs) or
steroid drugs can suppress fever, thereby hampering the diagno-
sis of NF (&), Furthermore, Martinschek et al. have demonstrated
that an increase of serum creatine kinase and lactate parameters, as
well as a decrease of serum antithrombin 111, proved by a low INR,
are significant parameters for an unfavorable outcome, particu-
larly in regard to Fournier's gangrene (20). Other risk factors, such
as systemic acidosis, low hematocrit, and albumin levels, are also
strongly linked with a high mortality, while concomitant condi-
tions increase the mortality rate further (23). Patients displaying
accompanying diseases are usually characterized as critically ill
and require prolonged intensive care. Diabetes, in part 1, 18 2
disease, which often combines many of the above co-morbidities,
and is hence susceptible to the development of NF (24). However,
the presence of diabetes mellitus has not been proven to affect
mortality (25).

Advanced age constitutes another risk factor for high{:r inci-
dence and mortality, although hat c sial. Large
population-based studies havt shown that advanced age isa strong,
independent predictor of mortality (26). A study by Rea and
Wyrick reported a mortality rate of 67% in patients over 50 years
of age and 4% in patients under that age (27). Other studies have
concurred that advanced age is a risk factor for higher mortality,
but only when accompanied by other risk factors such as renal
failure, or delayed surgical debridement (24). This combination
is also associated with advanced disease and a more fulminant
infection.

Whether or not patients with NF show a gender predilection
with regard to mortality is also a topic of debate. Fournier's gan-
grene shows male predominance with a reported rate of 96% (28).
Czymek et al. found that mortality was significantly higher among
females (50% F vs. 7.7% M) (29). However, studies involving a
larger study population have concluded that there is no statistical
correlation between female gender and increased mortality (30).

The extension and variability of infection are assumed to
increase mortality. NF can affect an entire extremity within 24h
(31), but it can also show slow progression over a period of sev-
eral weeks. In some patients, the disease remains dormant and
unexpectedly spreads rapidly without any readily apparent reason
(24). The factors that lead to the fulminant form of NF, with a
potentially lethal outcome within 24 h, remain unidentified (32)
Some studies indicate that the spread of gangrene does not relate
toa poorer prognosis. Notwithstanding, the extension of gangrene
to the abdominal wall has been reported to be directly related to
increased mortality (33).

PATHOPHYSIOLOGY

Infection begins in the hypodermis or the superficial fascia, as the
more superficial layers (dermis and epidermis) are not affected at
the beginning (34). The synergistic action of the virulence fac-
tors of bacteria and the specific factors of the host are implicated
in the develop of NE The ion of the infection and
necrosis is facilitated by the synergy between the different bacte-
ria and toxins and the enzymes they produce (35). An anaerobic
environment prometes growth of anaerobic bacteria. Necrosis of
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the hypodermis and superficial fascia is directly related to bacterial
enzymes that destroy the fascia and fat, and secondarily to vascular
origin. Invasive bacteria cause thrombosis of the nutrient vessels,
which are located in the hypodermis, leading to tissue ischemia
aggravated by the presence of edema. Tissue ischemia promotes
infectious dissemination leading to skin necrosis at a later stage.
It also explains the intense pain phenomena that are usually
observed, especially when the nerve branches are also affected.
Such cases also display signs of regional hypoesthesia/anesthesia.
The fascial and hypodermic necrotic spread is greater than the
overlying skin changes. Lymphangitis and lymphad athy are

and C. perfringens is the most common bacterium of the C. species.
Vibrios spp. infections can also lead to type 11L NE. Vibrio vulnificus
is a marine bacterium frequently isolated in Asia (21). Aeremonas
hydrophila is found in fresh or low salinity water and in the
soil. The clinical symptoms of infections by these two bacteria are
similar; hemorrhagic blisters, lesions, and purpuric necrosis are
the dominant symptoms, along with the extremely rapid spread
of discase.

Finally, type IV is the result of fungal infections, mainly Can-
dida spp. and Zygomycetes. This type is found mainly in the
i compromised host. Infections by these fungi often occur

rare due to thrombosis of the vessels. Gas formed by anaerobic
bacteria may lead to crepitus.

MICROBIOLOGY

Recent studies have concluded that NF can be classified into four
types, according to microbiological findings (35)(Table 1). The
most common is type I, also known as the pelymicrobial type.
Accounting for 70-90% of cases, it typically affects patients with
several co-morbidities, such as diabetes mellitus, Two or more
pathogens are implicated in this infection (with an average of 4.4
species) and it is mostly found in the trunk and perineum.

Type 11, otherwise known as monomicrobial, is defined as
infection with beta-hemolytic Streptococcus A (Streptococcus pyo-
genes). S. pyogenes is commonly found in young and healthy
patients with NF of the extremities. Its pathogenesis is explained
by the several virulence factors produced by this organism (36).
In some cases, the infection can be associated with Staphylococcus
aureus. S. aurens secretes toxins, which cause leukocyte destruction
and tissue necrosis. Found in the fulminant forms of NF, §. aureus
is not easy to manage, especially when the responsible pathogen
is the methicillin-resistant 5. aureus (MRSA), which is the case
in 10-30% of all patients. Typically, these infections occur after
small incisions, and appear to be highly correlated with the use
of NSAIDs (37). Specifically observed in patients without serious
«co-morbidities, the infection is most often found in the limbs. The
risk of toxic shock syndrome is increased in such cases, and the
outcome is unfavorable.

Type Il includes monomicrobial infections involving the
Clostridium  species or Gram-negative bacteria. Clostridium
species are anaerobic bacteria that can be produced by external
injuries {deep wound or crush injury causing local devasculariza-
tion) or surgical wounds (intestinal and obstetric). Clostridium
infections are currently more frequent among drug addicts (38),

Table 1| CI of

type

Obligate and facultative anaerobes
Beta-hemalytic streptococcus A
Clostridium species
Gram-negative bacteria

Vibnios spp.

Asromonas hydrophila

Candida spp

Zygomycetes

Type | (polymicrobial)
Type Il {monomicrobial)
Type Il

Type IV

www.frontiersin.org

after trauma; the clinical image is aggressive and rapidly extensive,
particularly in immunocompromised patients.

Microbiological diagnosis is obtained in almost 75% of all cases
of NF (39),and is based on the good quality of the pre- and intra-
operative samples and blood cultures. Blood cultures are positive
in 25% of all cases, while cultures obtained from the site of injury
during surgical debridement result as positive in 80% of cases (40).

DIAGNOSIS

CLINICAL SIGNS AND SYMPTOMS

Patients with NF usually present with the classic triad of symp-
toms: local pain, swelling, and erythema {12). Tachycardia (> 100
beats/min) and fever are the most common vital sign abnormali-
ties, followed by hypotension (SAP < 100 mmHg) and tachypnea
(=20/min). These vital sign abnormalities, along with the skin ery-
thema, are most useful in securing the diagnosis of NF from other
soft tissue infections (11). The infected site displays tenderness,
sclerosis, skin necrosis, and hemorrhagic bullae (42).

Depending on the development of the infection, the clini-
cal image described above may not always be evident. Conse-
quently, two groups of symptoms are considered, namely early
and advanced symptoms (43). The most common early signs are
erythema, local warmth, skin sclerosis, and edema. However, in
the fulminant form of disease, the patient is critically ill with signs
and symptoms of severe septic shock and multiple organ dys-
function syndrome, along with extensive necrosis of soft tissue.
In this case, the clinical picture deteriorates rapidly within a few
hours; pain is severe and usually manifests before the cutaneous
signs. Remarkably, pain seems to be disproportionate to the clinical
findings.

In contrast, the subacute form of the disease has a relatively
ical course, which may endure for days or weeks. The
early clinical status of the subacute form is the result of an existing

slow i

1o type of infection.

Site of infection Co-morbidities

Trunk and perineurn Diabetes mellitus
Limbs
Limbs, trunk, and perineum Trauma

Seafood consumption {for Aeromonas)

Limbs, trunk, perineum Immunosuppression
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condition leading to infection. The patient often presents with
a skin infection, such as folliculitis or abscess, gangrene on the
extremities, pressure sore(s), or a complicated surgical wound.
Erythema or skin sclerosis is present at the site of infection. The
patient usually feels pain at the site of the injury, and this is a very
strong diagnostic hint. However, local nerves can also be infected,
usually resulting in the partial loss of sensation (44).

As the infection develops, the pain becomes more intense. The
clinical image is characterized by symptoms of general toxicity
including fever, dehydration, confusion, dizziness, diarrhea, nau-
sea, vomiting, weakness, and malaise (19). If the patient remains
undiagnosed or untreated, the clinical status deteriorates rapidly.
The cutaneous symptoms may progress to blisters and bullae, ulti-
mately leading to circumscribed necrosis of the skin. Initially, the
bullae contain serous fluid, but, as the infection progresses, they
may become hemorrhagic. Gas formation can lead to crepitus in
the overlying skin, indicating anaerobic infection, such as C. per-
fringens. This classical skin condition does not normally present
until day five or later (45).

Symptoms of septic shock or MODS frequently appear in the
late phase of its subacute form. As a result, the patient displays
hypotension, elevated white blood cell count, metabolic acido-
sis, coagulopathy, changes in mental status, and weakness. In this
late stage of the disease, the patient looks apathetic and indiffer-
ent. Additional symptoms pertaining to co-morbidities may also
coexist,

The symptoms of disease are not characteristic; hence, itis often
misdiagnosed as cellulitis or abscess. The most consistent feature
of early NF is pain, which is not in proportion to the swelling or
erythema (416), Moreover, as a consequence of the enzymatic and
toxin action, tenderness to palpation extends beyond the area of
apparent involvement, to spread along fascial plains. In addition,
the margins of involvement are usually indistinct, and lymphan-
gitis is rarely present, given that the infection is in the deep fascia
rather than the skin (47).

Cases with upper limb infection do not always present a typ-
ical picture. In this instance, patients may appear systemically
well (21). Another cause that complicates diagnosis is the absence
of fever in most cases. Several drugs, such as NSAIDs, steroids,
and antibiotics can lower body temperature and mask fever. For
that reason, the absence of pyrexia does not necessarily exclude
NF (12, 41).

Fournier's gangrene has a slightly different clinical course.
It usually begins with pain and itching of the perineum and
scrotal skin. In genitourologic types of Fournier's gangrene, the
pathogens pass through the Buck’s fascia of the penis and spread
along the Darto's fascia of the scrotum and penis, Colle's fas-
cia of the perineum, and Scarpa’s fascia of the lower abdomi-
nal wall (19). Additional necrosis of the superficial fascia and
fat produces a thin watery malodorous fluid and crepitus. Sim-
ilarly, patients may present high fever, anxiety, altered mental
status, leukocytosis, shock, and tachypnea, when shock is about
to develop, Once clinical signs become obvious, the appearance
resembles the late phase of NE with visible bruising, bullae
and cutaneous necrosis due to the extension of the necrotizing
process.

Frontiers in Surgery | Visceral Surgery

BEDSIDE AND LABORATORY TESTS

Laboratory results in this disease are not usually specific. However,
certain laboratory findings can help the clinician to differentiate
NF from other skin diseases, such as necrotizing soft tissue infec-
tion. Specifically, leukocytosis is a common feature in patients
with NF (48), and white blood cell count in excess of 20,000/L is
highly suspect. Blood urea nitrogen > 18 mg/dL and serum crea-
tinine > 1.2 mg/dL reflect ongoing renal failure, which is typically
present in these patients. Serum creatine kinase is also elevated
(CK) in patients with severe sepsis and MODS (18), Majeski et al.
suggested that C-reactive protein =16 mg/dL or creatine kinase
=600 IU/L generally precludes group A f-hemolytic streptococcal
infection (49). However, this recommendation is rarely followed
by clinicians.

Several laboratory-based scoring systems have been proposed
for establishing early diagnosis of NF (50). The Laboratory Risk
Indicator for Necrotizing Fasciitis (LRINEC) proposed by Wong
et al. (51-53) is one such example (Table 2). In addition to
enabling early recognition of the disease, this score can also facil-
itate the classification of patients into risk categories, and help
in the allocation of diagnostic resources. Another scoring system
is the Fournier’s Gangrene Severity Index (FGSI) that has shown
remarkable success in helping to determine whether or not the
patient requires surgical debridement (54).

Bedside tests, imaging tests [CT or magnetic resonance imag-
ing (MRI}], or frozen section biopsy can be carried out in patients
with equivocal clinical findings and a moderate or high risk of
NF based on the LRINEC score (>5). The finger test and frozen
section biopsy are used as complementary diagnostic modalities
in patients with an equivocal diagnosis. Surgical exploration is
regarded as the mainstay for investigation and treatment. The fin-
ger test is a bedside procedure performed under local anesthesia by
which, a 2-cm incision is made down to the deep fascia, at which
level gentle probing of the index finger is applied. The presence

Table 2 | LRINEC scoring system for necrotizing fasciitis

Variable Score
CRP (mgiL)

=150 4
WEC {gh}

<15 o

15-25 1

=25 2
Hemoglobin (g/dL)

=135 0

11-135 1

<N 2
Sodium (mmolfL)

<136 Z
Creatinine (pmoliL)

=141 2
Glucose (mmoliL)

<10 1
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of characteristic “dishwater pus,” along with the lack of bleeding
and lack of tissue resistance to blunt finger dissection are positive
findings correlated with NE. Another useful bedside test is an inci-
sional biopsy down to the fascial level with an immediate frozen
section, culture, and Gram stain (35, 56).

The combination of surgical exploration and microbiological
and histopathological analysis of 1em?® of soft tissue is consid-
ered the gold standard for confirming diagnosis, when the latter is
ambivalent.

IMAGING TESTS

Imaging investigation can help to establish the diagnosis of NF
especially in equivocal cases. Although plain radiography has low
sensitivity and specificity, it is capable of showing gas formation in
the soft tissue (33), which is present in almost half of all patients,
and it strongly indicates infection by the Clostridium species. CT
and MRI are more sensitive and specific than plain radiography.
A CT scan can show the extent of tissue infection, fascial swelling,
inflammation, and gas formation. An MRI scan provides better
accuracy than CT, though not widely used, due 1o cost. Ultra-
sonography is also a feasible option, providing useful information
concerning the nature and extent of infection, especially when the
diagnosis is unclear (57). In terms of diagnosis, the most signif-
icant finding is the hyperechoic foci with reverberation artifact
and dirty shadowing at the site of infection (57), representing
the subcutaneous gas. However, ultrasonography requires a highly
skilled operator; this requirement hampers its use in the ICU,
where patients with NF are usually treated.

TREATMENT

ANTIBIOTIC TREATMENT

Since ischemia and hypoxia compromise the adequate delivery
of antibiotics to the infection site, conservative treatment with
antibiotics alone has little value in the management of NF (58).
However, they play a significant role in surgical management
of the infection. Patients should be immediately treated with
broad-spectrum antibiotics, when NF is suspected. The empir-
ical usage of antibiotics is based on the microbiological clas-
sification of NE Antibiotic treatment of a polymicrobial infec-
tion should be based on history, Gram stain, and culture. Initial
treatment includes ampicillin or ampicillin-sulbactam combined
with metronidarole or clindamycin (59). Anaerobic coverage is
«quite important for type 1 infection; metronidazole, clindamycin,
or carbapenems (imipenem) are effective antimicrobials. Broad
gram-negative coverage is necessary as an initial empirical therapy
for patients who have recently been treated with antibiotics, or
been hospitalized. In such cases, antibiotics such as ampicillin—
sulbactam, piperacillin-tazobactam, ticarcillin—clavulanate acid,
third or fourth generation cephalosporins, or carbapenems are
used, and at a higher dosage.

Type 2 disease is treated with antibiotics against 5. pyogenes
and 8. aureus, which usually coexist with the former. Hence, first
or second generation of cephalosporins are used for the cover-
age of methicillin-sensitive Staphylococcus aureus (MSSA). MRSA
tends to be covered by vancomycin, or daptomycin and linezolid
in cases where S. aureus is resistant to vancomycin, Seme stud-
ies suggest that clindamycin is superior to penicillin in managing
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streptococcal infections (60), but this has yet to be satisfactorily
proven. Another study has proposed that dinicians should con-
sider adding clindamycin to the beta-lactam antibiotic regimen
when NF or myositis is present (61),

Type 3 NF should be managed with clindamycin and peni-
cillin, which cover the Clostridium species. If Vibrio infection is
suspected, the early use of tetracyclines (including doxycycline
and minocycline) and third-generation cephalosporins is crucial
for the survival of the patient, since these antibiotics have been
shown to reduce the mortality rate drastically (59).

Finally, type 4 NF can be treated with amphotericin B or
fluoroconazoles, but the results of this treatment are generally
disappointing.

As in every empirical antibiotic therapy, the dosage should be
tapered, based on the results of the initial blood, wound, and tissue
cultures, but continued until the infection is under control and for
at least 48 h after clinical and hemodynamic stabilization of the
patient has been achieved. Antibiotics should be administered for
up to 5days after local signs and symptoms have resolved (62).
The mean duration of antibiotic therapy for NF is 4-6 weeks.

Intravenous immunoglobulin  (IVIG) has recently been
described as a reasonable and desirable option for neutralizing
streptococcal toxins (63). There is evidence that a high dose of
IVIG may prove beneficial in severe streptococcal infections (64),
but this has yet to be demonstrated with randomized studies.

SURGICAL MANAGEMENT

Emergency surgical debridement of the affected tissues is the
primary management modality for NE Surgical debridement,
necrosectomy, and fasciotomy are the main aspects of surgical
treatment. Surgical intervention is life-saving and must be per-
formed as early as possible, since a delay in treatment beyond
12h in fulminant forms of NF can prove fatal. Surgical debride-
ment should be repeated during the next 24 h or later, depending
on the clinical course of the necrotizing infection and vital func-
tions. Many studies have pointed out that timing and the extent
of the first debridement are the most important risk factors in
terms of increased mortality rate. Mock et al. have shown that the
relative risk of death was 7.5 times greater in cases of restricted
primary debridement (65), whereas, other studies reported that
the mortality rate was nine times greater when primary surgery
was performed 24 h after the onset of symptoms (19).

Surgical management is indicated especially for patients dis-
playing intense pain and skin color change, such as edema and/or
ecchymoses, or signs of skin ischemia with blisters and bullae
(Figure 1). Patients must be operated on urgently when they
present with altered mental status, hypotension, an elevated band
formed in the differential WBC count, and metabolic acidosis.
These clinical and laboratory signs indicate that the patient has
developed SIRS or MODS, and the NF score has risen to phase 3.
The mortality rate in this phase is extremely high, reaching almost
709 (24).

Incisions are performed parallel to Langer’s lines to achieve
better surgical wound healing and less scarring. Surgery also min-
imizes the overall tissue loss as it inhibits infection spread to
the fascial plane, reducing the need for amputation (66). After
the release of pus and/or hemorrhagic fluid through incisions,
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FIGURE 1| The excision of the necrotic tissues should extend until

healthy tissue is found, but
infection

should be limited to the edges of the

ventricle incisions are made, keeping the wound open in order to
allow drainage and to remove additional necrotic tissue.

Patients with NF should be closely monitored during the next
24 h; surgical wounds and tissue viability should be checked. Com-
plicated surgical wounds command a “second-look operation’
with radical surgical debridement. Patients with NF can require
from 5 up to 40 additional operations, depending on the timing
of the first surgical debridement, the adequacy of the primary
debridement and necrosectomy, signs of hemodynamic instabil-
ity, and concomitant illnesses, all of which are associated with
a high mortality rate (67). Evidence of hemodynamic instability
demands immediate resuscitation, transfer to an intensive care
unit, nutritional support, and enteral feeding.

The extent of tissue extracted depends on the body region,
which is infected. As a general rule, debridement will extend
until healthy tissue is found, though some authors recommend
that excision should be limited to the edges of infection (68).
The general consensus is that careful trimming of the potentially
salvageable soft tissue 1s also required (while non-infected skin
remains unattached) (Figure 1) (69).

Nutritional support is required from the first day of the patient’s
admission to hospital (preferably the ICU), to replace lost proteins
and fluid from large wounds and/or the resultant toxic shock.
Metabolic demands are similar to those of other major trauma or
burns, which means that the patient needs twice the basic caloric
requirements.

Necrotizing fasciitis of the abdominal wall requires special con-
sideration. Skin incision must be performed in the longitudinal
direction along the muscle-fascial layers of the inner abdominal
wall until healthy fascia is found. Parallel or ventricle incisions are
not performed because the bridges of skin and skin islands will
not usually survive, Postoperative management of abdominal wall
wounds involves serial dressing changes over the following days,
until the wound is free of recurrent or ongoing infection. The
use of a vacuum-assisted wound closing device (VAC) can also

Frontiers in Surgery | Visceral Surgery

be helpful. Aggressive surgical debridement should be repeated
in cases of infection progression across the deep fascial planes of
the abdominal wall. The extension of infection into the bowel,
resulting in bowel ischemia, bowel obstruction, and peritonitis, is
not an uncommeon phenomenon. In such cases, an exploratory
laparotomy is needed to estimate the extent of infection inside the
abdominal wall. A radical surgical debridement at the site of infec-
tion and the retroperitoneal site is performed, followed by partial
bowel excision, depending on the part of the bowel (usually right
colon), which has been infected. A diverting colostomy is per-
formed with multiple drainages of the infected intra-abdominal
fluid collections. Surgical management of colonic perforation
complicated with peritonitis is a topic with considerable debate
in the literature. Hartmann's resection has been considered the
procedure of choice in cases with diffuse peritonitis and remains
a safe technique for colectomy in a perforated colon, especially
in elderly patients with multiple co-morbidities. As concerns NE
Hartmann's resection is particularly preferred, since it allows time
for reconstruction of the abdominal wall defects, and the diverting
colostomy can be closed at a second stage. The primary defect on
the abdominal wall is usually large and is repaired with advanced
flaps using an abdominoplasty technique, biological mesh, or skin
grafts (70).

Fournier's gangrene also requires special consideration. A pres-
sure sore, perineal abscess, or paraplegia frequently predispose
to the spread of infection into the scrotum, inguinal region, and
lower abdominal wall (Figure 2). An orchiectomy, cystostomy,
or diverting colostomy is often required dependent on whether
the infection has extended to the scrotum, perineal area, or lower
abdominal wall, respectively. Surgical management includes wide
tissue incision, radical debridement, and drainage of the areas
involved (71). The wound is washed with hydrogen peroxide,
saline, and 1% povidone iodine solution. Finally, it is covered
with occlusive and adsorptive dressing with antiseptic properties,
Again the use of VAC can accelerate the recovery period, pro-
viding clean surgical wounds. Once the patient is clinically and
hemodynamically stable, they can be submitted to reconstructive
surgery.

Necrotizing fasciitis of the extremities needs special consider-
ation. The extent of debridement is very important as additional
fasciotomies are needed in cases with compromised tissue viability
67
versial issue, because the skin in the extremities usually appears
normal.

A study by Andreasen et al. showed that despite a normal exter-
nal appearance soft tissue in patients with NF has extensive vascu-
lar microthromboses as well as vasculitis. The risk of full-thickness
necrosis is high, and this can complicate a primary treated surgi-
cal wound (72). C Iy, it is recc ded that clinicians
also remove healthy soft tissue, bearing in mind that extremities
showing NF may require amputation. The criteria for amputation
have been recommended by Tang et al. (73}, the most significant
of which is extensive soft tissue necrosis with involvement of the
underlying muscles and rapidly progressing infection with a large
area of tissue necrosis. Other conditions that may justify ampu-
tation, are the presence of concurrent medical disease with high
anesthetic risk (ASA score 1l and above), and the presence of shock

The amount of tissue that needs to be excised is a contro-
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FIGURE 2 | A severe case of Fournier's gangrene with excessive
erythema and edema in the perineal and gluteal regions as well as
skin necrosis with bullae

(toxic or cardiogenic) requiring treatment with more than one
inotrope. Furthermore, concurrent vascular insufficiency further
increases the need for amputation, especially when the patient
is diabetic. Amputation is usually considered as a shorter proce-
dure associated with less blood loss than a radical debridement.
This explains why patients with hypotension and shock are best
treated with amputation, as they cannot endure additional pro-
tracted operations. Studies have proved that, although amputation
is not seen to reduce mortality, patients undergoing this procedure
required fewer repeat operations, which is extremely important for
patients presenting severe co-morbidities or a fulminant form of
NF (74).

Recent reports of NF of the axilla require special consideration.
Adelay in surgical debridement can prove lethal, even more so than
an infection in a common site (75). Tissue in the axillary region
that is rich in blood vessels and lymphatics enables the infection to
spread rapidly to distant sites. The clinician should keep in mind
the need to avoid axillary contractures, after covering the exposed
neurovascular network (75). Again, surgical reconstruction of the
wound is essential for successful wound closure and should be
planned after clinical stabilization (76,

USE OF VACUUM-ASSISTED CLOSURE DEVICE
Lately, many surgeons worldwide have started using vacuum-
assisted closure (VAC) therapy for fast and effective wound closure

www.frontiersin.org

Necrotizing fasciitis

FIGURE 3 | After surgical debridement, the use of the VAC system
helps wound healing by absorbing excess exudates; reducing localized
edema, and finally drawing wound edges together.

(78). Several studies in the general surgery, orthopedic, and gyne-
cological literature support the use of VAC devices. A VAC device
consists of a sterile, open-cell foam sponge that is placed in the
wound, the size of which is adjusted to the wound size. This
is covered with a transparent adhesive drape to create an air-
tight environment. The sponge is connected to a portable vacuum
pump by means of non-collapsible tubing. Evacuation is applied
to the sponge using the pump, which provides continuous negative
pressure. The VAC device improves wound healing by providing
microstrain (Figure 3). Several randomized studies have demon-
strated improved wound healing and a significant reduction of
wound surface area in full-thickness wounds treated with VAC
devices as compared to conventional gauze therapy (79).

The VAC dressing must be changed every 24-72h. VAC ther-
apy has several benefits in wound management, with wound area
reduction and formation of granulation tissue being the most
prominent. Other benefits, such as effective wound cleaning and
the ability to remove the exudate render VAC a promising adjuvant
therapy for wound closure.

FUTURE THERAPIES

As a life-threatening condition, NF demands new management
strategies. Unfortunately, there are no single new therapies that
can manage NF; they all seem to play an assistive role. Undoubt-
edly, the use of VAC has many benefits in wound healing, and it
will be adopted by more physicians in the future.

A study by Anaya et al. (13) highlighted the role of IVIG in
the treatment of NSTI, especially if NST1 is associated with group
A streptococcal infection. The authors concluded that the use of
IVIG seemed rational in patients with group A streptococcal infec-
tion who developed streptococcal toxic shock syndrome and in
those with a high mortality risk (advanced age, hypotension, and
bacteremia). However, relevant studies investigating its use are
contentious and difficult to compare because of the small number
of patients and the different methodologies used.
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An interesting study by Lu et al. (80} showed that kallistatin,
originally found to be a tissue kallikrein-binding protein, can
increase the survival of group A streptococcus infected mice. The
researchers luded that kallistatin signi ly increased the
survival rate of GAS-infected mice, and also reduced local skin
damage and bacterial counts. Moreover, its use improved infiltrat-
ing cell viability in the local infection site, as well as bacterial clear-
ance activity of immune cells (51). The efficiency of intracellular
bacterial killing in neutrophils was directly enhanced by kallistatin

Iministration. Several i y eytokines, including tumor
necrosis factor alpha, interleukin 1, and interleukin 6, in local
infection sites were reduced by kallistatin. Furthermore, kallis-
tatin treatment was reported to reduce vessel leakage, bacteremia,
and liver pathology after local infection. However, further studies
are warranted before safe conclusions can be drawn concerning its
use in gas-forming infections, such as NF (82).

CONCLUSION

Necrotizing fasciitis is a rare but life-threatening condition, with a
high mortality rate {median mortality 32.2%]) that approaches
100% without treatment. Numerous conditions are associated
with this pathology, such as diabetes mellitus, immunosuppres-
sion, chronic alcohol disease, chronic renal failure, and liver ar-
rhosis, which can be conductive to the rapid spread of necrosis, and
increase in the mortality rate. The diagnosis of NF is difficult and
the differential diagnosis between NF and other necrotizing soft
tissue infections more so. However, the clinician should do their
utmost to secure the diagnosis of NE as a delay in diagnosis can be
fatal, and septic shock is inevitable if the disease remains untreated.
The characteristic of NF is the clinical status change over time.
The early clinical picture includes erythema, swelling, tenderness
to palpation, and local warmth; once the infection develops, the
infection site presents skin ischemia with blisters and bullae. The
diagnosis of NF can be secured faster with the use of laboratory-
based scoring systems, such as the LRINEC score or the FGSI score,
especially in cases of Fournier’s gangrene. However, the diagnosis
is definitely established by performing explorative surgery at the
infected site.

Management of the infection begins with antibiotic treat-
ment. In the majority of cases with NF (70-90%) the reasonable
pathogens are two or more, suggesting the use of broad-spectrum
antibiotics. The value of antibiotic treatment in NFis relatively low,
and early and aggressive drainage and debridement is requned In
NF of the ies, the clinician should id
the infected limb, although this will not reduce the risk uf mor-
tality. Finally, postoperative management of the surgical wound
is important, along with proper nutrition of the patient. The use
of VAC therapy in wound management has greatly improved the
results of postoperative management.
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Necrotizing Soft Tissue Infection: Diagnostic Accuracy of Physical
Examination, Imaging, and LRINEC Score

A Systematic Review and Meta-Analysis
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Ohjective: We sought to summarize accuracy of physical examination,
imaging, and Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC)
score in diagnosis of necrotizing soft tissue infection (NSTI) in adults with a
soft tissue infection clinically concerning for NSTIL

Summary of Background Data: NSTI is a life-threatening diagnosis. Delay
1o diagnosis and surgical 2 [EET d with I mortality.
Methoeds: We searched 6 databases from inception through November 2017,
We included En, -language studies reporting diagnostic accuracy of
testing or LRINEC Score. Outcome was NSTI confinned by surgery or
histopathology. Two reviewers screened all citations and extracted data
independently, Summary measures were obtained from the Hierarchical
Summary Receiver Operating Charactenstic model,

Results: From 2.290 citations, we included 23 swdies (n = 5982). Of
physical examination signs, pooled sensitivity and specificity for fever was
46.0% and 77.0% respectively, for hemorrhagic bullae 25.2% and 95.8%, and
for hypotension 21.0% and 97.7%. Computed tomography (CT) had sensi-
tivity of 88.5% and specifi of 93.3%, while plain radiography had
vity of 48.9% and specificity of 94.0%. Finally, LRINEC > 6 had
vity of 68.2% and specificity of 84.8%, while LRINEC > B had
ity of 40.8% and specificity of 94.9%.
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Conclusions: Absence of any | physical examination feature (eg, fever or
hypotension) is not sufficient o rule-out NSTL CT is superior 1o plain
radiography. LRINEC had poor sensitivity, and should not be used to rule-
out NSTL Given the poor sensitivity of lhts.! m.lt, a Iughtlmu..ll suspicion
warrants early surgical for g

Keywords: necrodizing soft tissue infection, necrotizing fasciitis, Laboratory
Risk Indicator for Necrotizing Fasciitis, septic shock, entical care, computed
tomography
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ecrotizing soft tissue tion (NSTI, mmm.nnly relened toa

“necrotizing fasci is a life-threat
diagnosis that is characterized by widespread
is often severe, rapidly progressive, and associated with 5rp‘
multisystem organ failure. Despite advances in care, mortality from
NSTI remains high, estimated between 20% and 30%.** Rapid
identification of NSTI and urgent surgical debridement of necrotic
tissue are critical, ' and delays to surgical intervention are associated
with increased mortality.* NSTIis a rare disease, with an incidence of
0.3 to 5 per 100,000,*" and therefore differentiation of NSTI from
other more common clinical entities such as cellulitis can be difficult.
Commonly described risk factors such as intravenous drug use.
immunosuppression, and diabetes mellitus may also be seen in other
severe skin infections.” To assist in making the diagnosis of NSTI.
often rely upon physical examination, diagnostic imaging,
ical decision instruments; however, little evidence validates
the diagnostic wtility of these assessments.

Some classic physical examination signs have been described
todifferentiate NSTI from other skin and soft tissue infections. These
include erythema, soft-tissue edema, severe pain (often described as
“pain out of proportion™), fever, and hemorrhagic bullac® The
presence of hypotension and shock are also thought to indicate those
likely to have NSTL® Various imaging modalities have also been
utilized to help make the diagnosis. Plain radiography may demon-
strate gas in the soft tissues."? Computed tomography (CT) per-
formed with contrast may demonstrate fascial air or gas, soft tissue
edema, or enhancement of the fascia.” Although thought to be more
accurate, CT is time-consuming and can delay definitive surgical
management,

Fmdlly laboratory values are often wtilized to aid in the
is of NSTL The Laboratory Risk Indicator for th.rmlzmg
s (LRINEC) score is ﬂd.mgnushc clinical decision instrument
d for di iating NSTI from other soft tissue infections.'?
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LRINEC wilizes 6 laboratory serum parameters including white
blood cell (WBC) count, hemoglobin, sodium, glucose, creatinine,
and C-reactive protcin. A score > 6 (raditional threshold
for diagnosis of NSTI) indicates a “‘moderate” risk of NSTI
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(50-75% probability), whereas a score =8 indicates a “high” risk
(greater than 75% probability).

We conducted a systematic review and meta-analysis
with the primary objective of obtaining summary estimates of
diagnostic performance (including sensitivity and specificity) across
studies of physical exal tion, imaging, and LRINEC score for the
diagnosis of NSTI in patients where the diagnosis was being con-
sidered.

METHODS

We structured this systematic review according to PRISMA
(Preferred chnmnf;’ Items for Systematic Reviews and Meta-Anal-
yses) guidelines,'"" the Cochrane Handbook for Diagnostic Test
Accuracy," and existing guidelines for reviews of diagnostic accu-
racy.'* The study protocol was registered with the PROSPERO
registry (CRD42017081976).

Search Strategy

We searched MEDLINE, PubMed, EMBASE, Scopus, Web of
Science, and the Cochrane Database of Systematic Reviews from
their respective inception to November 13, 2017, An experienced
health sciences librarian assisted in the development of the search
strategy. The scarch was conducted using the terms “necrotizing
fascii “necrotizing skin and soft tissue infection.” *necrotizing
soft tissue infection.” “gas gangrene.” and “fournier's gangrene"
(Search strategy is depicted in eFigure 1; httpo/flinks. lww.com/SLA/
B411). We utilized Science Citation Index to retrieve reports citing
the relevant articles identified from our search. and then entered them
nto PubMed. We then conducted further surveillance searches using
the previously described ‘Related Articles’ feature'® 1o identify
further reports.

Study Selection

We included all English-language abstracts and full-text
articles describing retrospective and prospective observational stud-
ies, as well as randomized controlled wrials and quasi-randomized
controlled trials. We included studies meeting the following criteria:
(1) enrolled adult patients (=16 years) with suspected NSTL; (2)
conducted in the emergency department (ED), the hospital wards or
intensive care unit UCUJ. and (3) evaluated the test characteristics of:
physical ex maging modalities, or LRINEC score for
diagnosis of NSTI Dmgnom of NSTI had 1o be defined by any of the
following: Operative findings (presence of grayish necrotic fascia,

of a lack of to normally adherent muscular
fascia to blunt dissection, lack of bleeding of the fascia during
dn.s.v::llcm. or the presence of foul smelling “dishwater” pus),

ic tissue ination, or death from suspected NSTL
We excluded case reports, case series, animal studies, pediatric
studies and observational studies evaluating prognosis in cohorts
of patients with confirmed NSTI only (ie, without controls). Each
study was required to have a 2 x 2 table of true positive, false
negative, true negative, and false positive counts, either extracted
from the original article or calculated from other reported informa-
tion such as declared sensitivity and specificity, In instances where
these values could not be obtained from the reported data, we
contacted authors. If the corresponding author did not respond after
3 attempts, the study was excluded.

We screened studies using Covidence software (Melboume,
Australia). Titles were imported into Covidence directly from the
search databases, and duplicates were removed. In phase 1, 2
reviewers (SME and AT) independently screencd the titles and
abstracts of all identified studies. Disagreements regarding citation
inclusion were resolved by consensus, and no third-party adjuds

assessed full texts of the selected anticles from phase 1. Disagree-
ments regarding citation inclusion were resolved by consensus.,

Data Extraction

One investigator (SMF) collected the following variables from
the included articles: author information, year of pub m, study
design, eligibility criteria, detils regarding CT imaging technique,
number of patients included, mean or median age, and number of
deaths. We used a pre-designed data extraction sheet (cTable 1: http://
links. lww.com/SLA/B411) to minimize the risk for transcriptional
errors. Subsequently, 2 investigators (SMF and AT) independently
collected the rue positive, false positive, false negative, and true
negative counts, total number of diagnosed NSTI cases, and stated
sensitivity and specificity of diagnostic tests from all included trials.

Quality Assessment

Twaoreviewers (SMF and AT ) independently assessed the risk of
bias of the included studies, using the Quality Assessment of Diag-
nostic Accuracy Studies (QUADAS-2) tool.'® Disagreements regard-
ing risk of bias among citations were resolved through consensus. The
QUADAS-2 assesses 4 potential areas for bias and applicability of the
research question: (1) patient selection: risk of bias is considered high
if there is non-consecutive enrollment, the use of case-control \ludy
design, or inappropriate exclusions; (2) index test: risk of bias is
considered high if the index test results were interpreted without
explicit blinding to the reference standard (ie, definitive diagnosis
of NSTI); (3) reference standard (operative or histopathologic diag-
nosis of NSTI): risk of bias is considered high if the reference standard
could misclassify the target condition; and (4) Flow and timing: risk of
biasis considered high if not all patients had the diagnostic test applied
using the same criteria, if the diagnostic test was calculated at an
inappropriate time interval prior to definitive operative or histopatho-
logic diagnosis, or if patients were excluded from analyses.

Evidence Synthesis

‘We presented indivi ldu:ll study results graphlcall} by plotting
sensitivity and il on ional forest plots
(ordered by -ten.-sumty) as well as on the Receiver Operating
Characteristic (ROC) space, to visually assess for heterogeneity.
To pool the results, we applied the Hierarchical Summary Receiver
Operating Characteristic (HSROC) model'” and obtained summary
point of the pairs of sensitivity and ificity, as well as
Diagnostic Odds Ratios (OR) and likelihood ratios, with their 95%
confidence intervals (CI). The HSROC model appropriately incor-
porates both within-study and between-study variability. Summary
estimates of test accuracy were plotted in the ROC space together
with the summary ROC curve. The analyses were conducted using
MetaDAS (Version 1.3),'® as recommended by the Cochrane Hand-
book for Systematic Reviews of Diagnostic Test Accuracy.'® We
conducted sensitivity analyses for parameters that had 3 or more
studies remaining after excluding studies with high risk-of-bias.
Univariate tests for heterogeneity in se vity and specificity are
not recommended by the Cochrane Handbook for Systematic
R:vlcwls of Dlagnmlu. Test Accuracy, as they do not account for
¥y such as positive threshold
effects.!? [nslc.:d‘ it is preferable to demonstrate heterogeneity
graphically through the scatterplot surrounding the summary ROC
curve, and the confidence/prediction regions of the summary point in
addition 1o the forest plots, as we have done in previous systematic

reviews of diagnostic test accuracy.'
‘We assessed the overall confidence in poolcd diagnostic cffect
csllrnnll:s using the Grading of R
and Eval (GRADE) approach.™ Assessments

tion was necessary. In phase 2, the same 2 reviewers mdepend.eluly

| www.annalsofsurgery.com
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studies, precision, consistency, directness of the evidence, and risk of
publication bias. The overall confidence in effect esti were

TABLE 1. Characteristics of the 23 Included Studies

categorized into | of 4 levels, which included high, moderate, low, or
very low. A GRADE evidence profile was created using the guideline
development tool (gradepro.org).

RESULTS

Search Results

A total of 2290 citations were identified through the relevant
searches (Fig. 1). Following removal of duplicates, 1661 studies
were screened, and 30 studies underwent full-text review. Following
thu we |m.luded 24 cohons from 23 studies in the meta-analy-
2142 One study examining the LRINEC score ' contained both
an |nlcrn.al derivation cohort and an external validation cohort. Only
the validation cohort was included in our analysis of LRINEC
diagnostic accuracy, Only 3 physical examination findings had at
least 3 relevant studies allowing for meta-analyses: [cch. hcmur—

rhagic bullae, and hyp Four studies the di

aceuracy of fever (defined as body temperature >38.0°C), '™ 22224 5
studies evaluated the presence of hemorrhagic bullae,*!#3%%3 yng
6 studies evaluated the presence of hypotension (del'ned as asystolic
blood press:
the diagnostic accuracy of plain radlography.
evaluated the presence of fascial gas on CT.*
the 7 studies investigating fascial gas also evaluated accuracy of the
presence of any additional subtle findings on CT, namely fascial
enhancement or fascial edema, 2731324038 Finglly, LRINEC was

Fonwsons for anchision (1 = £
Wrong outcome {1 = 3)

(n=30) (Duplcate = 7)

Stuches exchuded due 10 absence or
LA L

(=23

FIGURE 1. Flow chart summarizing evidence search and study
selection.
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Description Frequency (%)
Continent of Study

North America 10 (43.5)

Asia 7 (30.4)

Europe 4(174)

Australia/Oceania 2(87)
Year of Publication

20002004 4(174)

2005~ 2009 14.3)

2010-2014 7 (30.4)

2015-2017 11 (47.8)
Publication

Full-Text Arnicle 22 (95.7)
Published Conference Ahstract 1i4.3)
Study Design

Retrospective Cohort 16 (69.6)

Prospective Cohort 2087

Case-Control 5217

Definition of ‘Suspicion of NSTI'

All Skin and Soft Tissue Infections 6(26.1)

Patients undergoing Imaging to rule-out NSTI 54217y

Patients taken 1o Operating Room to rule-out NSTI 2(87)
Physician diagnosis of suspected NST 313
Case-Control design 5217
Other 2(B.7)
NSTI indicates necrotizing soft tissue infection.
analyzed at 2 14 studies evall d the di ic accuracy

of a LRINEC score >6,1022-2426-28.30.33-37.42 while g gudies also
evaluated a LRINEC score >8,'02233272630014.063 One grudy
required contact with the corresponding author in order to obtain
2 x 2 table counts.™

Study Characteristics

Table 1 describes the 23 included studies, and eTable 2; hup:#/
links. lww.com/SLA/B411 provides more details on individual study
characteristics. Of the studies included, 43.5% were conducted in
North America, while 30.4% were conducted in Asia, and 17.4%
were conducted in Europe. 16 studies (69.6%) were retrospective
cohon studies, while 2 (8.79%) were prospective cohort studies, and 5
(21.7%) were retrospective casc-control studies. There were no
randomized lled trials included. The included studics used
variable definitions forr ‘suspected NSTI'. Six swdies (26.1%)
recruited all e patients ing with a skin and
soft tissue infection.’®37394042 A furher 5 studies (21.7%)
only included patients who underwent imaging for suspected
NSTL#713241 Two studies (8.79%) included only patients taken
to the operating room for su\poc(cd NSTI, 2% and 3 other 'qIUd.ICS
(13.0%) included patients with a p i i of susp
NSTL**™%  Five studies (21. 'J%) utilized a case-control
design, 21229 ncluding all consecutive cases of NSTI, and
comparing them to a random sclection of control cascs with a
non-necrotizing skin and soft tissue infection. Associative compar-
isons of patient demographic and risk factors between NSTI and non-
NSTI control patients for each study are depicted in Table 2. Diabetes
was found to be a significant NSTI risk factor in 4 of 8 studies,
immunocompromised status in 4 of & studics and intravenous
drug use in 2 of 3 studics. For physical exam findings, the classical
“pain out of proportion™ was a significant risk factor in 1 of 3
studies. Of the LRINEC score components, white blood cell count
was most commonly found to be a significant predictor, noted in 6 of
8§ studies.
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TABLE 3. Summary Estimates of the Performance of Physical Examination Features, Imaging, and LRINEC Score in Diagnosing
Necrotizing Soft Tissue Infection

No. of Pasitive Negative
Cohorts (No. agns L L
of Patients)  Sensitivity (%)  Specificity (%) Odds Ratio Ratio Ratio
Physical examination
Fever 41647) 46.0 (389 to 53.2) T7.0(59.7 1o 88.1)  2.31 (1.34 to 5.88) 198 (112 10 3.51) 0.70 (0.59 to 0.84)
Hemomhagic bullae 5951 5.2 (12810 43.7) 958 (873 w0 98.7)  7.64 (381 10 15.32) 597 (289w 1 ) 078 (066 1o 0.93)
Hypotension 6(1014) 20094 10 40.4) 97.7 (914 0 99.4) 1138 (5.00 w 25.90) 9.20 (3.87 1o 21.86) 0.81 (0.68 10 0.96)
Imaging
Plain Radiography 4 (478) 48.9 (249 10 73.4) 94.0 (638 10 99.3) 1503 (3.6% w0 61.22) A7 (161 10 41.47) 0.54 (0.36 10 0.82)
Computed tomography 7787 BB.5 (55.5 to 97.9) 93.3 (BO.8 10 97.9) 107.64 (12.32 1o 940.18) 13.27 (4.24 10 41.50) (.12 (0.03 10 (0.62)
ifascial gas only)
Computed tomography 6 (700) 94.3 (81.2 10 98.5) 76.6 (21.3 10 97.5) 54.29 (5.51 w0 534.73)  4.04 (0.62 1o 26.47) 0.07 (0.02 to 0.24)
{fascial edema OR fascial
enhancement OR fascial gas)
LRINEC Score
=6 14 (4339) 682 (514 to 81.3) 84.8 (75.8 10 90.9)  11.95 (5.32 w0 26.83) 4.49 (27410 7.35) 038 (0.24 10 0.60)
=8 9 (1905) 40.8 (286 to 54.2) 94.9 (894 10 97.6) 1271 (471 o 34.28) 7.94 (344 10 18.32) 0.62 (0.50 to 0.78)

LRINEC indicates laboratory risk indicator for necrotizing fasciitia.

Quality Assessment

Quality assessments using QUADAS-2 criteria are summa-
rized in eFigure 2; http:/fMlinks.lww.com/SLA/B411. 11 articles
(47.9%) had unclear risk-of-bias in the utilization of the Index Test
(either physical examination, imaging or LRINEC score), as it was
not explicitly stated whether the Index Tests were interpreted without
knowledge of the results of the reference standard (operative or
histopathological diagnosis of NSTI) B 3034333839 10 (43.5%)
studies were noted for p 1 high f-bias, and were therefi

Results of Synthesis

Summary estimates of all diagnostic accuracy measures from the
HSROC model are tabulated in Table 3. All summary estimates described
are pooled values. GRADE evidence profiles are included in the
supplemental data (¢Tables 3-9; http:/flinks. Iww.com/SLA/B411).

Physical Examination

The forest plots describing the reported sensitivity and speci-
ficity for fever, hemorrhagic bullac, and hypotension from the
included studies are presented in Figure 2. Presence of fever had

excluded in a sensitivity analysis. Five of these swudies utilized a
case-control design. '3 Anoiher 5 were considered high risk-
of-bias for applicability in patient selection, as 1 study only included
patients admitted 1o the ICU> 1 only included patients with
confirmed Vibrio vuinificus infection,” and 3 only included paticnts
with cervical NSTL*-742

a sensitivity of 46.0% (95% CI 38.9% -53.2%) and a specificity of
T7.0% (95% CI 59.7%-88.1%) for diagnosis of NSTL Presence of
hemorrhagic bullae was associated with a sensitivity of 23.2% (95%
CI 12.8%-43.7%) and specificity of 95.8% (95% CI 87.3%-98.7%)
for diagnosis of NSTL Finally, hypotension had a sensitivity of

Fever
Study ™R ™ o
Worg 2004 Darivaion 95 4210 0SIPA20BN 0505064 —-— -
Borschir 2015 1517 14 42 052007 071 050,082 ——
Ghao 2012 J40 S0 OMPILOST 096086088 —— -
Mavert 201 11928 8 0NRILOA  OTSmesass e e
Eo7diason T 6070908081
Study L ‘Specificity (85% Cy ] o
Chao 2012 416 78 I 081049.072 07008087 - .
MeOmRcuSdy 2011 12 10 37 291 027T[D15,043 096093008 —e— -
wal 5 018 1 0MDIN0AT]  100R4, 100 —=— =
Wil 510 16 38 QIBDO0S03 057000 =
Myed 7018 4138 T 0100000240 099083100 e TH_’_A
boTevascs T boToivaant
. . Hypotension
FIGURE 2. Forest plots of sensitivity and speci-  spay ™R ™ o
ficity for fever, hemorrhagic bullae, and hypo-  cranendses 207 1WOT 12 18 0B 4207H  BTOPAT067 e ——
tension for diagnosis of necrotizing soft tissue e - o - e -
infection. Cl indicates confidence interval; FN, 047 DM, 000 = -
009 Do, 100 *= .

false negative; FP, false positive; TN, true nega-
tive; TP, true positive.
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FIGURE 3. (A) Forest plots of sensitivity and specificity and (B)
hierarchical summary receiver operating characteristic curves
and bivariate summary points of (specificity, sensitivity), their
95% confidence regions (dotted lines), and 95% prediction
regions (dashed lines) for diagnosis of necrotizing soft tissue
infection. Cl indicates confidence interval; FN, false negative;
FP, false positive; TN, true negative; TP, true positive.

21.0% (95% CI 9.4%—40.4%) and specificity of 97.7% (95% CI
91.4%-99.4%) for diagnosis of NSTIL

Imaging

The diagnostic accuracy of plain radiography and CT for
diagnosis of NSTI were compared, and forest plots and HSROC
curves describing reported sensi y and specificity for each are
presented in Figure 3. Visualization of soft tissue gas on plain
radiography was associated with a sensitivity of 48.9% (95% CI
24.9%~73.4%) and specificity of 94.0% (95% Cl1 63.8% -99.3%) for
diagnosis of NSTL In comparison, visualization of fascial gas on CT
was associated with a sensitivity of 88,5% (93% C1 55,5% -97.9%)
and specificity of 93.3% (95% CI 80.8%~97.9%) for diagnosis of
NSTI. Forest plot and HSROC curve for the composite findings of
fascial enhancement, fascial edema, or fascial gas on CT are depicted
in eFigure 4; hup:/links Iww.com/SLA/B411. The presence of any
of these findings on CT was associated with a sensitivity of 94.3%
(95% CI 81.2%-98.5%) and specificity of 76.6% (95% CI 21.3% -
97.5%) for diagnosis of NSTL.

LRINEC

The LRINEC score was evaluated at 2 different thresholds,
and forest plots and HSROC curves describing reported sensitivity
and specificity for each are depicted in Figure 4. A LRINEC =6 was
associated with a sensitivity of 68.2% (95% CI 51.4% ~81.3%) and
specificity of 84 8% (95% CI 75.8%~90.9%) for diagnosis of NSTL
In comparison, a LRINEC =8 had a sensitivity of 40.8% (95% C1
28.6% - 54.2%) and specificity of 94.9% (95% CI B9.4%-97.6%).

Sensitivity Analyses: Excluding High Risk-of-Bias
Studies

The results of the sensitivity analyses excluding high risk-of-
bias studies (by QUADAS-2 criteria) for accuracy of physical

6 | www.annalsofsurgery.com
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1

FIGURE 4. (A) Forest plots of sensitivity and specificity and (B)
hierarchical summary receiver operating characteristic curves
and bivariate summary points of (specificity, sensitivity), their
95% confidence regions (dotted lines), and 95% prediction
regions (dashed lines) for LRINEC > & and LRINEC > 8 for
diagnosis of necrotizing soft tissue infection. Cl indicates confi-
dence interval; FN, false negative; FP, false positive; LRINEC,
laboratory risk indicator for necrotizing fasciitis; TN, true nega-
tive; TP, true positive.

examination. imaging and LRINEC for diagnosis of NSTI are
depicted in eTable 10 and eFigures 5-7; hup:/links.lww.com/
SLA/B411. Only CT with fascial gas, LRINEC =6, and LRINEC
=R had at least 3 included studies for meta-analysis. In the sensitivity
analysis, CT had a pooled sensitivity and specificity of 93.3% (95%
CI48.7%-99.5%) and 93.1% (95% CI 80.9%-98.2%), respectively.
LRINEC =6 had a sensitivity of 62.6% (95% CI143.7% - T8.3%) and
specificity of 78.7% (95% CI 67.0%-87.1%), while LRINEC >8
had a sensitivity of 32.4% (95% CI 22.0%-45.1%) and specificity of
93.9% (95% CI 80.9%-98.2%).

DISCUSSION

We performed a systematic review and meta-analysis 10
cvaluate the accuracy of physical examination findings, imaging,
and LRINEC score in diagnosis of NSTI among adult patients with
suspected NSTL Given the clinical implications of delayed or missed
NSTI diagnosis, and that waiting for imaging or laboratory resulis
may delay time to itive surgical 2 jt is imp
to gain an understanding of the diagnostic accuracy of these tests in
order to appropriately weigh the risks and benefits of using them.
Taken together, this study comprehensively summarizes the available
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Diagnosis of Necrotizing Soft Tissue Infection

literature and the best of these
various tools for diagnosis of NSTL

NSTI is classically described as a clinical diagnosis based on
patient risk factors and so-called pathognomonic physical examina-
tion features.” However, as this review illustrates, this dogma is not
founded in high-quality evidence. We were unable to identify any
historical risk factors suitable for meta-analysis, noting mixed find-
ings for diabetes, immunocompromised status and intravenous drug
use based on descriptive tests of association. Classic physical man-
ifestations of NSTI may include a varicty of findings,! however the
available literature only allowed for meta-analysis of fever, hemor-
rhagic bullae, and hypotension. We found that all 3 physical exami-
nation findings had poor sensitivity for dwmmu of NSTI In many
cases, the development of physical signs such as h bullae

availability of MRI in many centers may limit its practical utility,
and since it may result in significant delay to surgical intervention, its
use in the diagnosis of NSTI cannot be recommended at present. Point-
of-care ultrasound. a newer bedside diagnostic modality. is available in
many centers, and may play a role in NSTI diagnosis in the future:
however, no data currently exists ** Future research investigating the
accuracy of poi f-care indiagnosis of NSTlis

given the ubiqui ity of this lity, and its ability to be
used without significant delay to surgical consultation.

Finally. we evaluated the diagnostic accuracy of the LRINEC
score,"" which has become the most widely used clinical decision
instrument for the diagnosis of NSTL'? We found that a LRINEC
score =6 (“maoderate’ risk of NSTI) was poorly sensitive for

or hypotension and shock appear to be evidence of more advanced
disease.** Therefore, their absence should not be individually used to
rule out the disease. This point is highlighted by examining the effect
of these physical examination features in deriving post-test proba-
bility of NSTI from physician-determined pre-test probability
(eTable 11; http:/links.lww.com/SLA/B411). For example, a patient
with a pre-test probability of NSTI of 50% but with absence of fever.
hemorrhagic bullag, or hypotension, still retains a post-test proba-
bility of 41.3%, 439%, and 44 7%, respectively. Such patients
should still undergo further testing or immediate surgical consulta-
tion.** It is important to note that in the clinical context, it is often not
a \mgle physical examination finding that is vused to make the
sis, but rather a ¢ of findi Unfnrtunal:ly such

ions were not d in the

Imaging modalitics are commonly used for diagnosis of
NSTL Plain radiography is readily available at most centers, and
can often be obtained at the bedside. We found that plain radiogra-
phy had poor sensitivity for diagnosis of NSTI, and therefore should
not be used to rule out the diagnosis. In comparison, presence of
fascial gas on contrast CT had far superior sensitivity and specificity
than plain radiography. While the presence of fascial gas on CT was
associated with a sensitivity of 88.5%, this finding had a specificity
of 93.3% for NSTI. We performed a sen: ity analysis and prag-
matically broadened acceptable CT criteria to include more subtle
signs of NSTI {including fascial edema and enhancement), which
increased the sensitivity to 94.3%. but decreased the specificity to
76.6%. The effects of these CT findings on physician derived pre-
test probability of NSTI are depicted in eTable 10; hup:/flink-
sdww.com/SLA/B4A1L. In a patient with an equivocal pre-test prob-
ability of NSTI of 50%, the presence of fascial gas increases the
probability to 93%, while the absence of fascial enhancement,
edema or gas decreases the probability to less than 7%. The
pragmatic approach of pooling studies with varying CT cmerm

di; is of NSTL and only moderately specific. These performance
characteristics are markedly worse than reported in the external
validation population of the original study.'® A LRINEC score >
8 hn;h risk of NSTI) increased :hc specificity, but at the cost of
sensitivity. i g the limitations in
sensitivity of the LRINEC score is extremely important, as compu-
tation of the score requires laboratory values, “and therefore can delay
definitive surgical management and result in worse outcomes.” A low
LRINEC score (<6) does not significantly reduce post-test proba-
hility of NSTI in a patient with moderate risk of the diagnosis
(eTable 13; htp:/flinks.lww.com/SLA/B411), as a patient with a
pre-test probability of 50% but a LRINEC <6 still retains a 27.3%
risk of NSTI. While the LRINEC score itself was associated with
poor diagnostic accuracy, it is possible that individual elements of the
score (such as WBC or sodium) may have hetter individual accuracy
on their own. This represents an important avenue for future research.

This review was performed using a comprehensive search with
clear inclusion and exclusion eriteria, and it synthesizes the best
available of the availabl for di of
NSTI. Limitations of this review relate primarily 1o the quality and
heterogeneity of included studies. First, many included studies did
not mention whether the diagnostic tests (namely the LRINEC score)
were interpreted by individuals who were blinded to knowledge of
the final diagnosis. Five of the included studies were case-control
design, which r 5 a ial high risk-of-bias.

With regard to clinical heterogeneity, 3 articles specifically
looked at cervical NSTI, which may represent a distinct subtype
whose findings may not be extended to all types of NSTI1. Unfortu-
nately, none of the other studies evaluated diagnostic accuracy of
affected body site, or total body surface area, which are known
indicators of prognosis in patients with NSTL® We did perform a
sensitivity analysis removing high risk-of-bias studics, which did not
substantially alter the conclusions. Finally, we sought to include
studies that differentiated NSTI from control patients with clinical

for NSTI resulted in more h ity of test ificity, as

of NSTL, and as a result, there was variability in inclusion

demonstrated by the wider confidence intervals for the pooled
specificity estimate. This illustrates the importance of not simply
accepting “positive” or “negative” CTs for NSTI at face value, but
rather understanding that much like the physical examination, CT
findings encompass a variety of specific components with a range of
potential diagnostic utility, In fact, these findings may highlight the
need for universal reporting checklists for CT requests querying the
possibility of NSTI. Importantly, not all hospitals have access to CT
imaging, and even if available, CT imaging may delay definitive
surgical management, Therefore, despite the relatively strong accu-
racy of CT in diagnosis of NSTI, surgical consultation and inter-
vention should never be delayed. particularly in cases of severe
systemic illness. Di of Imaging
(MRI) was not evaluated in enough studies for rnz:l.l-nnalyns but
cxmmg wurk \uggesli that MRI can recogmzc subtle signs of NSTI,

g for earlier di: , the lack of

© 2018 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibite«

criteria between studies, with many of them including relatively
“high-risk™" patients (i.c. undergoing imaging or surgery to rule out
NSTI), and only a minority including all consccutive paticnts
presenting with a skin and soft tissue infection. Therefore, these
studies may be biased towards prioritizing tests that are more
strongly associated with severe or late disease, as opposed 1o tests
that would be more useful for screening. Tests derived and evaluated
in high-risk settings do not necessarily project their performance in
low-risk settings.

This review demonstrates that the vast majority of diagnostic
accuracy literature for NSTI is based on CT or LRINEC findings of
high-risk populations. However, the determination of the patient’s
“pre-test probability”™ (in other words, identifying thosc that arc
“high risk™) is based upon the clinician’s assessment of history and
physical examination findings, which are demonstrably scarce in
evidence. Defining the appropriate population in which to apply the
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LRINEC or CT is challenging, as reflected by the wvarying
study definitions (and resultant variation in NSTI prevalence across
studies) in this review.

CONCLUSIONS

Our systematic review found that individual phymcal exami-
nation signs (fever, ic bullae, and hyp ) were
poorly sensitive for diagnosis of NSTL CT had superior sensitivity
and specificity to plain radiography in diagnosing NSTI, but may not
be readily available in all centers, and may not be suitable for
unstable patients. Finally, the LRINEC score was poorly sensitive
for diagnosis of NSTI, suggesting that a low score is not sufficient to
rule out the diagnosis.
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Necrotizing Fasciitis: A Review of Management
Guidelines in a Large Obstetrics and Gynecology
Teaching Hospital

C.D. Thompson, A.L. Brekken, and W.H. Kutteh
Department of Obstetrics and Gymecology, University of Texas Southwestern Medical Center, Dallas, TX

ABSTRACT

N:crohzmg fasciitis is a severe, life-th soft tissue infection that results in rapid and progres-
sive destruction of the superficial fascia and sub tissue. B of its varied clinical
presentation and bacteriological make-up, it has been labelled with many nl.h:r names such as acute
streptococeal gangrene, gangrenous erysipelas, ing erysipelas, | | gangrene, and acute
dermal gangrene. Although described by Hippoerates and Galen, it has received increasing attention
in obstetrical and gynecological literature only within the last 20 years. This review includes two
recent cases successfully managed at Parkland Memorial Hospital, Dallas, Texas. The first patient
was a 50 year old, morbidly obese, diabetic woman who presented with a small, painful lesion on the
vulva, After failing triple antibiotic therapy with ampicillin, clind cin, and the diag-
nosis of necrotizing fasciitis of the vulva was made, and she was taken to the operating room for
extensive excision. She was discharged home on hospital day 29, The second patient was a 65 year
old, obese, diabetic woman with risk factors for atherosclerosis who had a wound separation after an
abdominal hysterectomy. Two days later a loss of resistance to probing was noted in the subcutane-
ous tissue. Necrotizing fasciitis was suspected, and she was taken to the operating room for resec-
tion. The patient was discharged home on hospital day 27. The mortality rate after diagnosis of
necrotizing fasciitis has been reported to be 30% to 60%. We review the literature and outline the
gundelmes used ina Iarge Ob/Gyn hing hospital to the adverse outcome. Lectures on
are included on a rcgular hnsla The high-nak factors nf ngt over 50, diabetes,
and ath lerosis are emphasized. The need for early di and I tr within 48
hours is stressed, and any suspicious lesions or wound complications are reported to experienced
senior house officers and staff. We use two recent cases to highlight the diagnostic clues and
management strategies for this often fatal polymicrobial infection.  © 1993 Wiley-Liss, Ine.

Key worns

Soft tissue infections, gy

obstetrical i

CASE REPORTS

Case |
50 year old white woman (G,,P,) originally
presented to the Parkland Memorial Hospital
Ob/Gyn Emergency Room complaining of a pain-
ful “boil on my vagina.” She had a 1 ¢m follicular
abscess on the left vulva at the intertriginous fold
that would rub against her thigh as she walked. She
denied fever, chills, or other systemic symptoms.

Her past medical history was significant for a total
abdominal hysterectomy with bilateral salpingo-
oophorectomy and appendectomy in 1963, a ven-
tral hernia repair in 1970, and a 20-year history of
adult onset diabetes mellitus controlled with gly-
buride 7.5 mg daily. Her serum glucose was 128
mg/dl. She had a 22 pack/year history of smoking
and denied the use of alcohol. Physical examination
revealed a morbidly obese (327 pounds) woman
who was generally healthy, other than her present-

Address correspondence/reprint requests to Dr, William H. Kutteh, Reproductive Endocrinology, Dept. of OWGyn, 5323
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Fig. I. Photographs of the vulvar area from case |. A: Large area of involvement developed in 24

hours and was débrided. B: C

d tissue necrosis and loss of resistance to probing

was noted at 36 hours and required repeat excision. C: Granulation tissue and healing of wound bed

14 days after original surgery.

ing complaint. The abscess was needle aspirated,
and the patient was sent home on oral diclc
500 mg gq6h.

The following day, she returned to the emer-
gency room complaining of increased pain and red-

ness in the left groin area and subjective fever. Exam
was significant for a temperature of 38°C, blood
pressure 138/78, heart rate 88, respiratory rate 20.
The left vulva was slightly e
matous. The left groin had an 8 X 10 cm erythe-
matous area that extended down the inner thigh and
was warm and tender to the touch. She had no
clubbing or cyanosis of her extremities, nor did she
have any pelvic masses or tenderness. She was alert
and oriented and had a normal neurological exam.
She was admitted to the hospital and placed on
intravenous ampicillin (2 mg IV q4h), gentamicin
(1 mg'kg IV q8h), and clindamycin (900 mg 1V
q8h). Laboratory evaluation revealed an elevated
white blood cell count of 17,400/mm” and a glu-
cose of 168 mg/dl. The next day the area of inflam-
mation had extended to 20 cm down the left inner
thigh, and foul-smelling purulent mate

smatous and ¢

exuded
from the aspirated lesion, The patient was taken to
the operating room where exploration of the groin
area revealed multiple loculated abscess cavities ex-
tending from the left groin superior to the inguinal
ligament and inferior to the femoral triangle and
containing foul-smelling yellow-greenish pus. This

material was sent for gram stain and aerobic and
anaerobic cultures. Blood was s
toxin and aerobic and anacrobic cultures. The in-
volved area was dissected underneath the subcuta-
neous tissue to the inferior margin of the left vulva
(Fig. 1A). The necrotic tissue was excised to the
point of bleeding with no loss of resistance to prob-
ing, and the area was irrigated with 6 liters of saline
and packed.

Post-operatively, she was managed with subcu-
taneous insulin to maintain hght g]ucn.\t control.
Deep vein thrombosis (DVT) prophylaxis with a
pneumatic compression hose on both legs and sub-
cutaneous heparin 5,000 units twice daily was initi-
ated in the operating room

nt for Clastridium

d continued post-

operatively. Wound debridement and cleaning with
one-quarter strength Dakin’s solution (163 ml so-
dium hypochlorite §.25% plus 0,325, sodium bi-
carbonate in 3,637 ml water) were performed twice
daily, and sterile gauze was used for packing the
wound. After 36 hours, further necrosis of the
wound edges was apparent. She was again taken to
aled |
sue resistance superiorlaterally close to the margin
of the inguinal ligaments as well as medially past
the inferior margin of the vulva and inner thigh
(Fig. 1B). The skin, superficial fascia, and subcu-

surge s of tis-

/, where blunt probing

taneous tissue of the areas were excised to the point
of bleeding and no loss of resis

ance to probi
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Hemostasis was attained, and the wound was packed
with sterile gauze.

Ampicillin, clindamyein, and gentamicin were
continued, as were sliding scale insulin, DVT pro-
phylaxis, and twice daily wound débridement and
dressing changes. Aztreonam (2 g IV q6h) was sub-
stituted to reduce the risk of renal toxicity, which
was significant in this patient. When no further
signs of infection were present in the wound bed,
one-quarter strength Dakin’s solution was deleted,
and sterile saline was substituted for wound care.
The wound was cleaned with Biolex spray (a dilute
aloe vera solution) and gel to promote granulation.
Antibiotics were stopped after 10 additional days,
after she had been afebrile for 48 hours. By this
time, the wound was granulating well (Fig. 1C).

Aerobic cultures demonstrated both gram-nega-
tive (£, coli, Klebsiella pnewmoniae) and gram-posi-
tive rods (Corynebacterium sp). Anaerobic cultures
showed gram-negative rods (Bacteroides sp). Blood
cultures and Clastridium toxin assay were negative.
Pathological examination revealed necrotic skin
with abscess and underlying fat necrosis, The pa-
tient was discharged home on hospital day 25 on
twice daily dressing changes, and was followed with
weekly visits for 6 weeks. She was doing well at her
6-month follow-up.

Case 2

A 65 year old black woman (G, PA,) was admitted
to Parkland Memorial Hospital for a hysterectomy
after fractional dilatation and curettage revealed
dysfunctional endometrium with cellular atypia. Be-
cause of her significant medical problems includ-
ing hypertension, coronary artery disease, non-in-
sulin dependent diabetes mellitus, degenerative joint
disease, and a history of a mild stroke, she was
evaluated by the medicine department consult staff
and cleared for surgery. She had a 30 pack/year
history of smoking and denied alcohol use. Physical
examination revealed an obese (235 pounds)
woman, blood pressure 150/90, heart rate 90, res-
piratory rate 20, temperature 37°C. She underwent
a total abdominal hysterectomy, bilateral salpingo-
oophorectomy, and appendectomy without compli-
cation, Pathology revealed multiple leiomyomata
and no gross endometrial tumor,

On post-operative day 1 (POD 1), she had a
maximum temperature of 38.5°C. Her incision was
draining a small amount of serosanguineous fluid
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but did not look infected. On POD 2 she had a
maximum temperature of 38.5°C, which was at-
tributed to pulmonary atelectasis. She quickly defer-
vesced and remained afebrile. On POD 4, a slight
serosanguineous discharge was noted with wound
separation apparent on probing. Her staples were
removed to allow drainage, and the wound was
packed with saline-moistened sterile gauze covered
with dry sterile dressing and changed twice daily.

She remained afebrile until POD 6, when her
temperature spiked to 38.4°C. At this time, her
bandages contained greenish purulence, and the
wound edges were necrotic and foul-smelling.
When the wound was probed, loss of resistance of
the subcutaneous tissue superficial to the rectal fas-
cia extended 6 cm bilaterally. Only minimal skin
erythema was present, but the wound margins were
anesthetic. Importantly, the patient maintained nor-
mal bowel function, and her fluid balance and elec-
trolytes were well controlled. Necrotizing fasciitis
was suspected, and the patient was placed on IV
ampicillin (2 g IV q4h), gentamicin (1 mg/kg IV
q8h), and clindamycin (900 mg IV q8h) and taken
to the operating room that same day. The areas of
necrosis were excised to the point at which no loss of
resistance was encountered and brisk capillary
bleeding was evident. Tissue was sent for aerobic
and anaerobic cultures. The wound was irrigated
with 3 liters of saline and packed with sterile gauze.

Post-operatively, she was maintained with care-
ful fluid management, and her triple antibiotics
were continued. The wound was debrided and
cleaned with one-quarter strength Dakin’s solutin
twice daily. The patient defervesced after 6 days,
and granulation tissue became apparent. Hydro-
therapy in a whirlpool bath was begun at this time.
The wound occasionally required sharp débride-
ment of necrotic debris, but otherwise it continued
to granulate well. The wound culture revealed Pro-
teus mirabilis. Pathology showed marked acute and
chronic inflammation, necrosis, ulceration, and or-
ganizing fat necrosis. The patient was discharged
27 days after her admission on twice daily dressing
changes and weekly follow-up in clinic for 6 weeks.
She was doing well 4 months post-operatively.

DISCUSSION

One of the earliest descriptions of hospital gan-
grene was written in 1871 by Joseph Jones, a Con-
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TABLE |. Risk factors for necrotizing fasciitis

Age aver 50°

§§E§

*Major risk factors.

federate Army surgeon: “a purple or blue spot is
first perceived that is sometimes raised, and con-
tains serum below. The skin in the affected spot
may melt away in 24 hours, whilst a deep blue and
purple, almost black, areola surrounding the dead
mass, spreads rapidly in an ever increasing circle.
This is witnessed most generally in the worst and
fatal cases.” The first large series was published by
Meleney in 1924.° He studied 20 cases in China
from which he cultured hemolytic streptococci and
hence called the disease hemolytic streptococcal gan-
grene, The term mecrotizing fascifeis was coined in
1952 by Wilson.® The first vulvar cases were de-
scribed in 1972 by Roberts.”

‘The exact incidence of necrotizing fasciitis is not
known, but fortunately it is uncommon. It has been
described in all ages and in almost every site of the
body. It is most commonly found in the lower
extremities, followed by the upper extremities, ab-
domen, perineum, groin, back, and buttocks.*®
The initiating event is usually a minor penetrating
injury and involves a surgical site less than half the
time. In Rea's series of 44 patients with necrotizing
fasciitis, 80% of the cases originated outside the
hospital with minor injuries such as abrasions, cuts,
bruises, boils, and insect bites, and only 20% were
post-surgical infections.” In eight of the cases, no
specific initiating factor could be found.

Those at highest risk of necrotizing fasciitis are
those whose repair mechanisms are compromised
due to peripheral vascular damage. The most com-
mon risk factors are summarizd in Table 1. The
most frequent predisposing risk factors are ad-
vanced age followed closely by arteriosclerosis and
diabetes. Rea first noticed the association of these
factors with necrotizing fasciitis in 1970.% Of 44
cases studied, 45.5% were over age 50, 22.2% had
arteriosclerosis, and 18.2% had diabetes.? In Rob-
erts and Hester’s and Roberts’s collective cases of
22 patients with necrotizing fasciitis of the vulva,

THOMPSON ET AL.

68.1% were over age 50, and all but one, or 95.5%,
were diabetic.”” He did not comment on patients
with arteriosclerosis. Other factors thought to pre-
dispose to necrotizing fasciitis are hypertension,
vascular disease, obesity, renal failure, immune-
suppression, a history of radiation therapy, and
operative trauma.'™!!

Necrotizing fasciitis is often misdiagnosed as
cellulitis or a simple abscess because of the mislead-
ing symptoms and signs of its victims. Early skin
changes include erythema, tenderness, and edema
extending beyond the area of erythema.' These are
usually accompanied by fever, malaise, and other
systemic toxic signs. Early on, the skin may be
intact.'" Late signs include a purple or bluish dis-
coloration, vesicles filled with red-black fluid, crep-
itance, cutaneous anesthesia, and necrosis. Once
these late signs appear, however, the area of under-
lying destruction is usually large, and scvere sys-
temic toxicity develops.

The pathognomonic sign present in 100% of the
cases is subcutaneous and superficial fascial necro-
sis.? Classically, this extends along fascial planes
beyond the area of skin involvement. When blunt
dissection with a probe or even a finger is carried
out, the superficial tissue is sheared away without
resi e. Wilson admonished that when under-
mining of this nature is demonstrated, the patient
should receive immediate surgical therapy.®

The bacterial etiology of necrotizing fasciitis is
polymicrobial (Table 2). In Meleney’s series of 20
in 1924, the predominant organism was the he-
molytic streptococcus, which was present in all
cases.” Staphylococei was found in only 10%. Wil-
son, in contrast, reported in 1952 that 88% of his
cases were infected with staphylococci.® Rea showed
that streptococci and staphylococci were present in
equal proportions, representing 43% each among
his cases.” The majority of his cases grew out more
than one organism, however. In a recent series by
Stephenson the organisms most currently found
were anaerobic Peptostreptocoecus and Bacteroides.'
These differences are most likely attributed to the
improved techniques for culturing anacrobic or-
ganisms in recent years. Other bacteria reported to
be involved include E. coli, K. pneumoniae, Enter-
obacter, Peptococeus, and Pseudomonas.'" Vibrio sp.
can be seen in wounds exposed to sea water.'
Clostridium sp. are found less commonly in necro-
tizing fasciitis, even in those cases with subcutane-
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TABLE 2. Polymicrobial etiology of necrotizing fasciitis

Aerobes Anaercbes
Gram-pasitive
Coeei
Group A, B, D str P sp
Other a- and y-streptococci Peptococcus sp.*
Staphylococcus aureus™
Staphylococcus epidermidis
Rods
Lactobacilli Clostridium sp.
Diphtheroids Propionibacterium sp.
Eubocterium sp.
Gram-negative
Cocxi
Neisseria gonorrhoeoe Veilloneila sp.
Rods
E col* Bacteroides frogilis group®
Kiebsiella pneumoniae® Other Bacteroides sp.
Enterobocter sp.* Fusobacterium sp.
P. mirabilis
Pseudomonas oeruginosa®
*Most common isolates.

TABLE 3. Diagnostic clues for necrotizing fasciitis

Cellulitis that fails to respond te antibiotic therapy

Edema beyond the area of erythema

Development of ecchymosis or vesicles over an area of cellulitis

Presence of gas in the tissue as demonstrated by palpation
{erepitus)

ous emphysema. Subcutaneous emphysema is
thought to occur by aerobic and anaerobic bacteria
synergistically forming hydrogen and nitrogen gas.’
Gas formation is mostly associated with £. cofi, mi-
croaerophilic Streprococens, and Bacteroides sp."*
Diagnosis of necrotizing fasciitis can be difficult
and is often made after the disease is widespread. A
high clinical suspicion must be ined to en-
able early and accurate diagnosis. Important diag-
nostic clues that lead to high suspicion for necrotiz-
ing fasciitis are listed in Table 3. Fisher emphasized
the importance of radiological studies to demon-
strate soft-tissue gas.'* He showed that while crep-
itus was found in 29% of patients with necrotizing
fasciitis, soft-tissue gas was found by x-ray in 100%.
Fisher also gave six clinical criteria to satisfy the
diagnosis of necrotizing fasciitis: 1) extensive ne-
crosis of supeficial fascia with widespread under-
mining of surrounding tissue; 2) moderate to se-
vere systemic toxic reaction with altered mental
status; 3) absence of muscle involvement (vs. the
prominent myonecrosis seen in certain clostridial
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infections and synergistic necrotizing cellulitis); 4)
failure to demonstrate clostridia in wound and blood
cultures; 5) absence of major vascular occlusion;
and 6) pathological examination of débrided tissue
showing intense leukocyte infiltration, focal necro-
sis of fascia and surrounding tissue, and thrombosis
of the microvasculature. '* Although clostridial spe-
cies are typically not present in necrotizing fasciitis,
it is important to rule out the presence of this patho-
gen in the wound, as this may mean the deep fascia
and muscle are involved (clostridial myonecrosis).
At surgery, a frozen section can aid in this diagno-
sis. Classically, necrotizing fasciitis shows necrosis
of the superficial fascia and subcutaneous tissue
with an intense polymorphonuclear infiltration and
presence of multiple microorganisms on gram
stain."""? A clostridial infection will be remark-
able for the absence of an inflammatory infiltrate
and the presence of many gram-positive rods.'? If
the latter is the case, close inspection of the deep
fascia and underlying muscle is warranted. Stephen-
son et al.'? reported the presence of Clostridium
tetani in one patient with necrotizing fasciitis of the
vulva but indicated that no myonecrosis was present,
as has been reported in cases with Clastridium per-
fringens.

Once suspicion is high for necrotizing fasciitis,
the patient should be taken to the operating room
for exploration and surgical débridement. Brewer
and Meleney are credited with the first two success-
ful surgical treatments of necrotizing fasciitis, then
called progressive gangrenous infection of the skin
and subcutaneous tissues, which occurred in and
around abdominal incisions for operative care of
acute perforative appendicitis.'’ In one case, an
incision was made circumferentially around the in-
fected area, down to the deep fascia, and the wound
was packed. The enclosed area sloughed, but there
was no progression of disease, so the wound ulti-
mately granulated closed. The other case was suc-
cessfully treated with excision of involved tissue to
viable margins,

If inspection shows the ct istic skin ecchy-
mosis, it is likely that the area of undermining is
great, It is important, however, to incise and dé-
bride the entire extent of disease, until there is no
further loss of resistance to blunt probing and until
the tissue bleeds easily when cut. As Wilson stated,
“to postpone surgery and use massive doses of anti-
biotics is ineffective and, in addition, the incision
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which must eventually be made must then be more
extensive in a sicker patient.” In such a patient, the
post-operative care should be in an intensive care
unit in isolation, much like that of a burn victim.
Insensible fluid losses will be great, and the pros-
pect of hypovolemia with hemoconcentration is
high.'* Aggressive fluid and electrolyte manage-
ment is important, along with periodic blood trans-
fusions to correct anemia due to red cell destruc-
tion, Broad spectrum antibiotics (i.e., ampicillin,
gentamicin, clindamycin) should be used until the
identity and sensitivities of pathogens are known.
We have found twice daily dressing changes and
wound débridement to be sufficient for wound care.
The wound is cleaned in this manner with 3%
hydrogen peroxide or ene-quarter strength Dakin’s
solution, and packed with sterile gauze. When the
old dressings no longer have a foul odor, saline can
be substituted for one-quarter strength Dakin’s solu-
tion for wound cleaning. We also use Biolex gel (an
aloe vera-containing gel) to promote wound healing.

Hyperbaric oxygen treatments have been cited
as reducing edema, halting progression of tissue
necrosis, and decreasing mortality, especially
among wounds infected with clostridia.'*"® Split-
thickness skin grafting is an option for re-epithe-
lializing large areas after adequate granulation. For-
tunately, in our cases the extent of the disease was
not so severe as to require disfiguring surgery, and
the wounds were able to granulate in completely.

Mortality rates for necrotizing fasciitis are gen-
erally quoted as 30-60%," and antibiotics have not
significantly changed this.” Death is usually imme-
diately attributed to overwhelming sepsis, compli-
cations of diabetes (ketoacidosis), vascular insuffi-
ciency, and hemodynamic collapse.”* Not only do
old age and diabetes seem to be the most important
predisposing factors for necrotizing fasciitis, but
they are also the two leading factors for a grave
prognosis.” Rea showed the mortality rate in pa-
tients over 50 years of age to be 67%, while that in
diabetics to be 63%." Roberts and Hester and Rob-
erts had a mortality rate from his cases of 47% and
38%, respectively.”” Stephenson reported a 62%
mortality in patients over age 50 and a § 5% mortal-
ity rate in diabetic patients.'* Significantly, all of
the fatalities had one or both of these significant
high-risk factors. The most important factors for
survival are rapid diagnosis, and rapid and ade-
quate surgical treatment. Rea once again stresses

THOMPSON ET AL.

this fact by showing that the average time from
onset of disease to diagnosis and treatment of those
who lived was 4 days, while that of those who died
was 7 days.” Stephenson found that 48 hours was a
more significant time frame, after which the mor-
wlity rate was 75%.'* The mortality rate in
Wilson’s collection was only 8.7%; this low num-
ber may be attributed in part to the expertise of the
house officers in the teaching program at Parkland
Memorial Hospital, who had been trained to rec-
ognize the clinical manifestations of the disease.®

SUMMARY

‘We have presented two cases of necrotizing fasciitis
recently managed at a large Ob/Gyn residency train-
ing program. We have reviewed the patients’ histo-
ries, risk factors, signs and symptoms, bacteriol-
ogy, pathology, therapy, and mortality factors
associated with this life-threatening disease process.
Our patients were both in a high mortality risk
category for necrotizing fasciitis in that both were
over 50 years old, had diabetes, and were obese.
One patient had documented arteriosclerosis, and
the other had risk factors for it (obesity, smoking,
and diabetes). Despite these high risk factors, both
of these patients did well. We agree with Wilson
that high suspicion and prompt action on the part of
the house officers involved in the care of these
women were the keys to their successful outcome.®
Some of the general guidelines for the management
of necrotizing fasciitis at Parkland Memorial Hos-
pital are listed in Table 4. In the first case, the main
clinical clue was the failure of the presumed celluli-
tis to respond to antibiotics. In the second, it was
the loss of tissue resistance to blunt probing. Both
were taken to surgery within 3 days of the present-
ing problem.

The first case showed the typical polymicrobial
nature of necrotizing fasciitis, whereas in the sec-
ond only one organism (P. mirabilis) was cultured.
This may be due to the perioperative broad spec-
trum antibiotic prophylaxis given to this patient at
the time of her hysterectomy.,

Necrotizing fasciitis can occur in any surgical or
nonsurgical insult. In the recent Ob/Gyn literature
alone, there are cases reported from episiotomy,
mini-laparotomy, diagnostic laparoscopy, and su-
prapubic catheter placement.'®""® There are also
reports of patients without an obvious original ni-
dus of infection, or patients on standard treatment
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TABLE 4. Guidelines for managing necrotizing
fasciitis at PMH

1. Patients with suspicious lesions in the vulvar, groin, or thigh
region with high-risk factors for necrotizing fasclitis are
admitted for observation

2. Patients with presumed cellulitis who fail to respond to IV
antibiotics are taken to surgery for wound exploration

3. Post-operative patients who have high-risk factors for
necrotizing fasciitis and have wound separation with loss of
tissue resistance are started on |V antibiotics and taken to the
‘operating room for exploration

4, Junior house officers notify senior house officers and faculty

experienced in the care of necrotizing fasciitis about any

suspicious lesions or wound complications

Lectures on soft-tissue infections are included on a regular

basis for residents and medical students

6. Wound care is managed by the same upper level resident on
any service, and additional débridement and/or return to the
operating room is performed as needed

7. Survival depends on early recognition and immediate surgical

w

® Incise tissue to margins that bleed easily
# Change wound dressings frequently
® Initiate broad spectrum antibictics

regimens such as radiotherapy, chemotherapy, and
anti-inflammatory drugs.?’*

It is often said that anyone who uses a certain
kind of intervention or therapy should be prepared
to deal with the consequences of that intervention or
therapy. Among the surgical specialties, obstetri-
cians and gynecologists frequently deal with heavily
contaminated body areas; therefore, knowledge of
surgical complications is imperative, especially one
as life-threatening as necrotizing fasciitis.
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ARTICLE INFO ABSTRACT
Article history: Objectives: To describe clinical, lab Ty, biols | features, and of necro-
Received 1 July 2013 tizing fasciitis.
Accepted 20 August 2013 Methods: From January 1, 2004 to December 31, 2011, 115 patients (79 males, 36 ferales)
Available online 22 November 2013 diagnosed with necrotizing fasciitis were admitted to Mackay Memarial Hospital in Taitung.
Des hic data, clinical features, location of infection, type of comorbidities, microbiol-
Keywords: ogy and laboratory results, and outcomes of patients were retrospectively analyzed.
Mecrotizing fasciitis Results: Among 115 cases, 91 survived (79.1%) and 24 died (20.9%). There were 67 males
Comorbidity (73.6%) and 24 fernales (26.4%) with a median age of 54 years (inter-quartile ranges, 44,0-68.0
Debridement years) in the survival group; and 12 males (50%) and 12 females (50%) with a median age of
Antibiotics 61 years (inter-quartile ranges, 55.5-71.5 years) in the non-surviving group. The most com-

mon symptoms were local swelling/erythema, fever, pain/tenderness in 92 (80%), 87 (76%)
and 84 (73%) patients, respectively. The most common comorbidies were liver cirrhosis in 54
patients (47%) and diabetes mellitus in 45 patients (39%). A single organism was identified
in 70 patients (61%), multiple pathogens were isolated in 20 patients (17%), and no microor-
ganism was identified in 30 patients (26%). The significant risk factors were gender, hospital
length of stay, and albumin level.
Discussion: Necrotizing fasciitis, although not common, can cause notable rates of morbidity
and mortality. It is important to have a high index of suspicion and increase awareness in
wview of the paucity of specific cutaneous findings early in the course of the disease. Prompt
diagnosis and early operative debridement with adequate antibiotics are vital.
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all parts of body and the lower extremities are the most com-

Introduction mon sites of infection."” The predisposing conditions are
diabetes mellitus, liver cirrhosis, alcoholism, hypertension,
Necrotizing fasciitis is a rapidly progressive infectious disease chronic renal in: i and i y. Prompt di i
that primarily involves the fascia and subcutaneous tissue. It and early treatment with adequate antibiotic with or without
is an but life ing i It can affect  surgical intervention are vital because of high mortality We

* Corresponding author at: Division of Urology, Department of Surgery, No. 1, Lane 303, Changsha Street, Taitung, Taiwan, ROC,
E-mail address: linmyintaye@gmail.com (J.-M. Wang).
1413-8670 © 2013 Elsevier Editora Ltda. Este ¢ um antigo Open Access sob a licenca de CC BY-NC-ND
httpy//dx. doi.org/10.1016/j bjid.2013.08.003

Escaneado con CamScanner



138 BRAZ | INFECT DIS.2014;18(2):137-143

herein describe clinical, laboratory, microbiological features,
and outcomes of 115 patients diagnosed with necrotizing
fasciitis during a consecutive eight-year period and review the
relevant literature.

Patients and methods

‘We retrospectively reviewed all necrotizing fasciitis cases at
Mackay Memorial Hospital, Taitung from January 1, 2004 to
December 31, 2011. Demographic data, clinical features, site
of infection, type of comorbidities, microbiological and lab-
oratory findings and outcomes were analyzed. The severity
of liver cirrhosis was classified according to the Child-Pugh
score. Diagnosis was made by operation and based on lack of
resistance to blunt dissection of the normally adherent fas-
cia, presence of necrotic fascia, and purulent discharge with
a foul fish-water odor. Histopathological findings of surgical
specimens typically show neutrophils and bacterial clumps
infiltration between collagen bundles with focal necrosis were
used to confirm the diagnosis when available. Blood and pus
cultures were obtained at the time of first operative debride-
ment. The number of operative debridement, the need for
amputation, the duration of hospitalization, and in-hospital
mortality rate were also documented.

The continuous variables, presented as medians and
inter-quartile ranges (IQR, the range between the 25th and
75th percentile) due to the small sample size, were com-
pared between surviving and non-surviving groups by the
Mann-Whitney U test. Likewise the categorical variables were
expressed by count and percentage and compared using the
Yate's continuity correction or Fisher's exact test. To investi-
gate the independent factors associated with death, simple
and multiple logistic regression models were performed. All
significant factors on univariate analyses were considered
for the initial multivariate models. The final multiple logis-
tic regression model was determined using the backward
selection technique, wherein variables that did not improve
model fit at p<0.1 were discarded; however, the potential con-
founders such as age and gender were always forced in all
multivariate models for adjustment. Moreover, multicollinear-
ity was also evaluated by variance inflationary factor (VIF)
Variables with VIF>5 were then considered to have multi-
collinearity with other covariates and would be excluded from
the multivariate analyses. The statistical analyses were per-
formed with SAS software version 9.2 (SAS Institute Inc.,, Cary,
NG). A two-sided p-value < 0.05 was considered as statistically
significant.

of the 115 n.

Clinical features No. of patients (% of total)
Local swelling/erythema 92 (80%)
Fever 87 (76%)
Pain/tenderness B4 (73%)
Tachycardia 43 (37%)
Shortness of breath 22 {28%)
Shock 30 (26%)
Bullous lesion 25 (22%)
Consciousness change 7 (6%)
Crepitus 7 (6%)

comorbidity was liver cirrhosis in 54 patients (47%) and dia-
betes mellitus in 45 patients (39%). Among the 54 patients with
liver cirrhosis, 33 patients were chronic alcohol abusers, nine
had chronic hepatitis B and 16 had chronic hepatitis C. Eight
patients had ne comerbidity. Local swelling/erythema, fever,
pain/tenderness were the most common clinical features at
presentation in 92 (80%), 87 (76%) and 84 (73%), respectively.

Site of infection

The infection involved the head and neck in four cases (3%),
the upper limb in 15 cases (13%), the trunk in 15 cases (13%),
the lower limb in 70 cases (61%), bilateral lower limb in four
cases (3%) and the perineum and scrotum in 11 cases (10%),
as shown in Table 2.

Laboratory findings

An initial blood count revealed leukocytosis (total white count
>12 x 10%/pL) in 60 of the 115 patients (52%), leucopenia (total
white count <4 x 10%ulL) in nine of 115 patients (8%) and
thrombocytopenia (platelet count >150 = 10%/ul) in 46 of the
115 patients (40%). Hemoglobin <10 mg/dL is observed in 42
of the 115 patients (37%). Prothrombin and activated par-
tial thromboplastin time (>12s and >36s, respectively) were
prolenged in 64 (56%) and 44 (38%) of the 115 patients respec-
tively. Acute renal failure was diagnosed in 26 (23%) of the
115 patients but serum sodium and potassium remained nor-
mal in most cases. In 74 cases (64%), serum albumin level was
below 3 g/dL, of whom 18 (16%) were Child-Pugh class C.

Results
Clinical findings

Out of 115 cases of necrotizing fasciitis enrolled 91 survived
(79.1%) and 24 died (20.9%). There were 67 males (73.6%) and
24 females (26.4%) with a median age of 54 years (IQR, 44.0-68.0
years) in the surviving group; and 12 males (50%) and 12
fernales (50%) with a median age of 61years (IQR, 55.5-71.5
years) in the non-surviving group, respectively, Table 1 sum-
marizes the clinical features of patients. The most common

location Number of cases (%)
Head and neck 4(3%)
Upper limb 15(13%)
Right 8(7%)
Left 7(6%)
Lower limb TO(61%)
Right 28{24%)
Left 38 (33%)
Bilateral 4(3%)
Perineum and scrotum 11{10%)
Trunk 15{13%)
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Microorganisms Total (n=115) Survival (n=91) Nonsurvival n=24) Mortality rate of pathogen (%)
Gram positive 60 (52.2%) 49(53.8%) 11(45.8%) 18.3%
MRSA 13 (11.3%) 10{11%) 3(12.5%) 23%
MSSA 12 (10.4%) 11(12.1%) 1(4.2%) 83%
CoNS 1(05%) 1(1.1%) 0(0%) 0%
Group A Streptococcus 14(12.1%) 9(9.9%) 5 (20.8%) 35.7%
Group B Streptococcus 1(0.9%) 1{1.1%) 0(o%) o%
Group D Streptococeus 201.7%) 1{1.1%) 1(4.2%) 50%
Non-group ABD Streptococcus 6(5.2%) 6(6.6%) 0 (0%) 0%
a-Hemolysis Streptococcus 4(3.5%) 3(3.3%) 1(4.2%) 5%
Enterococcus 7(6.1%) 7(7.7%) 0 (%) 0%
Gram negative 57 (29.6%) 42 (46.2%) 12 (50%) 211%
Escherichia coli 11 (9.6%) 10(11%) 1(8.2%) 9.1%
Kiebsiella pneumonia 7(6.1%) 5(5.5%) 2(8.3%) 28.6%
Enterobacter species 4(3.5%) 4 (4.4%) 0(0%) o%
Serratia marcescens 3(2.6%) 3(3.3%) 0(0%) 0%
Citrobacter freundii 3(2.6%) 2(2.2%) 1(4.2%) 333%
Proteus mirabilis 7(6.1%) 7(2.7%) 0(0%) 0%
Aeromonas hydrophila 7 (6.1%) 2(2.2%) 5 (20.8%) 71.4%
Vibrio vulnificus 2(1.7%) 0(0%) 2(8.3%) 100%
Morganella 1{0.5%) 1(1.1%) 0(0%) %
Pseudamanas aernginasa 5(43%) 4(4.4%) 1(4.2%) 20%
Salmonella group B 1({09%) 1(11%) o(o%) 0%
Shewanella putrefaciens 1(0.9%) 1{1.1%) 0(0%) o%
Acinetobacter species 2(1.7%) 2(2.2%) o{o%) o%
Anaerobes 3(2.6%) 2(2.2%) 1(4.2%) 33.3%
Provetella dentiola 1{0.5%) 1{11%) 0(0%) 0%
Bacteroides fragilis 2(1.7%) 1(1.1%) 1(4.2%) 50%

MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; CoNS, coagulase negative Staphylococcus,

Microbiological findings

Isolated microorganisms are summarized in Table 3. A single
organism was identified in 70 patients (61%) and multi-
ple pathogens were isolated in 20 patients (17%) and no
organism was identified in 30 patients (26%). The most
common Gram positive bacteria were group A Streptococ-
cus, followed by methicillin-resistant Staphylococeus aureus
{MRSA) and methicillin-sensitive Staphylococcus aureus (MSSA).
Escherichia coli was isolated in 11 patients and it was the most
common Gram negative bacteria. Aeromonas hydrophila was
isolated in seven patients and five patients (71%) died. Vibrio
vulnificus was identified in two patients and both have expired.
Blood culture was positive in 33 patients (29%): seven among
group A Streptococcus and in five cases of Aeromonas hydrophila.

Treatment

Surgical debridement and amputation were performed in 102
patients and 8 patients, respectively. Five patients were not
operated on. Two patients were too critical to be operated at
the time of visit to the emergency department and the family
refused operation in three patients due to old age and multiple
comorbidities. All patients of Aeromonas hydrophila and Vibria
vulnificus infection received surgical intervention immediately
but five of seven Aeromonas hydrophila patients and all Vibrio
vulnificus patients died. One, two and three and above three
surgical debridement were performed in 31, 33, 35 patients

respectively. The mean hospitalization time was 24.5 days (SD
16.29 days).

Clinical outcome and factors predictive of death

Of the 115 patients, 24 (20.9%) died and 91 (79.1%) survived.
Baseline comparisons between surviving and non-surviving
patients with necrotizing fasciitis are shown in Table 4. There
were significant differences in age, gender, hospital days,
peptic ulcer disease, hemoglobin, platelet, prothrombin time,
activated partial thromboplastin time, and all biochemistry
tests. The non-surviving group was older, had higher pro-
thrombin time, activated partial thromboplastin time, and
glucose, creatinine, aspartate aminotransferase and alanine
aminotransferase serum levels (all p=0.046); additionally,
this group had shorter length of hospital stay, and lower
hemoglobin, platelet and albumin levels (all p<0.001). The
percentage of peptic ulcer disease was higher in the non-
surviving group (58.3%) than in the survival group (30.8%,
p=0.024).

Risk factors associated with death are listed in Table
In univariate analysis, gender, hospital days, diabetic melli-
tus, peptic ulcer disease, hemoglobin, platelet, prothrombin
time, activated partial thromboplastin time, glucose, creati-
nine, aspartate aminotransferase, alanine aminotransferase
and albumin were significant predictors of death (all p < 0.034).
In multivariate analysis, after adjusting for age and gender,
which were forced in the model for controlling for potential
confounding effect, the significant risk factors were gender,
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Survival (n=91)

Demographics
Age (years)" 54.0 (44.0, 68.0)
Gender*

Female 24(26.4)
Male 67 (72.6)
Hospital days (days) 23.0 (15.0, 35.0)

Comorbidities”

Diabetes mellitus 31(34.1)
Hypertension 25(27.5)
Liver cirrhosis 42 (46.2)
Cardiovascular disease 20(22.0)
Chronic renal disease 26 (28.6)
Malignancy 6(6.6)

Peptic ulce disease 28 (30.8)
Gout 16 (17.6)

Hematology"

HB (g/dL) 119 (9.5, 13.1)
WEC (10°/uL) 13.9 (9.8, 22.2)
PLT (10°/ul) 243.0 (146.0, 332.0)
BT (g) 120(11.0, 12.9)
APTT (5 331 (29.8, 36.0)

Biochemistry”

GLU {mg/dL) 120.0 (100.0, 174.0)
Cr (mg/dL} 1.3(0.9,24)
AST (TU/L) 35.0 (19.0, 53.0)
ALT (lU/L) 24.0 (14.0, 36.0)
Albumin (g/dL) 28(23,3.1)

Death {n=24) p-Value

61.0/(55.5, 71.5) 0.046
0.049°

12 (50.0)

12 (50.0)
115 (40,25.5) 0.001°
14 (58.3) 0.053
8(33.3) 0.756
12 (50.0) 0.916
9(37.5) 0.196
12 (50.0) 0.082
2(8.3) 0.672
14 (58.3) 0.024
2(83) 0.356
9.9 (8.6, 10.8) 0.001
14.2 (9.7, 21.3) 0.682
78.0 (48.0, 110.0) <0.001"
145 (12.9, 16.6) <0.001"
49.4 (39.4, 59.4) <0.001
280.0 (1985, 382.0) <0001
3.6(25,4.4) <0.001°
130.5 (38.0, 161.5) <0001
98.5 (20.0, 125.5) <0.001"
17 (1.2,20) <0.001°

HE, hemoglobin; WEC, white cell count; PLT, platelet; PT, prothrombin time; APTT, activated partial thromboplastin time; GLU, glucose; Cr,

creatinine; AST, aspartate 5 ALT, alanine

* The continuous data were presented as median (IQR), and compared between different groups by Mann-Whitney U test
® The categorical variables were expressed by counts and percentages, and compared between different groups by the Yate's continuity

comrection or the Fisher's exact test, as appropriate,
* Indicated a significant difference between survival and death,

hospital days and albumin (both p = 0.032). Controlling for age,
hospital days and albumin, males had a lower risk of dying
than females (OR=0.18, 95% CI: 0.04-0.86, p = 0.032); control-
ling for age, gender and albumin, for every one day increase in
hospital stay, death OR decreased by 0.91 (95% CI: 0.85-0.97,
p=0.004); controlling for age, gender and hospital stay, for
every one g/dL increase in albumin, death OR decreased by
0.05 (95% CI: 0.01-0.18, p<0.001).

The comparisons between survival and death in necrotiz-
ing fasciitis patients with liver cirrhosis were shown in Table 6
There were significant differences in initial Child-Pugh class
between survival and death (p < 0.001). The percentage of class
C was higher in the non-surviving group (83.3%) than in the
survival group (19.0%, p<0.001).

Discussion

The term necrotizing fasciitis was introduced by Wilson in
1952 when he observed a rapid progressive inflammation
and necrosis of subcutaneous tissue, superficial fascia, and
superficial part of the deep fascia with variable presence of
cutaneous gangrene. It has been divided into distinct groups
on the basis of microbiological cultures. Type 1 infections are

polymicrobial infections that are usually caused by non-group
A streptococcus, other aerobic and anaerobic microorganisms.
Type 2 infections are usually caused by Streptococeus pyogenes
alone or with Staphylococei.”

Patients usually present with the triad of pain, swelling,
and fever. Tendemness, erythema, and fever are common
signs of early necrotizing fasciitis. In our study, local
swelling/erythema, fever, pain/tenderness were noted in 92
patients (80%), 87 patients (76%), 84 patients (73%), respec-
tively. It is important to recognize the early stage, which
can present with minimal cutaneous manifestations, mak-
ing prompt diagnosis difficult. Pain out of proportion at the
physical examination is the most consistent feature noted at
the time of presentation. An apparent cellulitis that does not
respond to appropriate antibiotic therapy should raise suspi-
cion of necrotizing fasciitis especially in patients who have an
underlying disease. The presence of bullae filled with serous
fluid is an important diagnestic clue and should raise the sus-
picion of this condition. As the infection progresses, the skin
characteristically becomes more erythematous, painful and
swollen with indistinct borders. The skin develops a viola-
ceous hue, may become necrotic with bullae formation and
eventually appears hemorrhagic and gangrenous lesion. But
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Univariate Multivariate
OR (35% CI) p-Value Adjusted OR (95% C1) p-Value
Age (years) 1.03 (1.00,1.07) 0.060 1.04 (0.99, 1.09) 0.164
Gender (male} 0.36 (0.14, 0.90) 0.030° 018 (0.04, 0.86) 0032
Hospital days (day) 0.94 (0.89, 0.98) 0.003 091 (0.85,0.97) 0.004
Diabetes mellitus 271 (1.08, 6.80) 0.034
Hypertension 132 (0.50,3.47) 0573
Liver cirrhosis 117 (047,2.87) 0737
cV dis 213 {0.81,5.58) 0.124
Chronic renal dis 2.50 (1.00,6.28) 0.051
Malignancy 129 (0.24, 6.83) 0.766
Peptic ulcer disease 315 (1.25,7.95) 0015
Gout 043 (0.09, 2.00) 0279
HB (g/dL) 0.69 (0.54, 0.86) 0.001°
WBC (10°%/pl) 0.98 (093, 1.04) 0.594
PLT (10°/uL) 0.98 (0.98, 0.99) <0.001
PT (s) 131 {1.11,155) 0.002
APTT (s) 123 (1.13,1.34) <0.001
GLU (mg/dL) 101 {1.00,1.01) <0.001"
Cr (mg/dL) 324 (2.00,5.26) <0.001"
AST (TU/L) 103 (1,02, 1.04) <0001
ALT (IU/L) 104 (1.02, 1.06) <0.001"
Albumin (g/dL} 0.06 {0.02,0.19) <0.001" 005 (0.01, 0.18) <0.001

HB, hemoglobin; WBC, white cell count; PLT, platelet; PT, prothrombin time; APTT, activated partial thromboplastin time; GLU, glucose; Cr,

TB, total bilirubin; DB, direct bilirubin

1 AST, asp: 1 ALT, alanine
* Indicates a significant association with the event of death.

large hemorrhagic bullae, skin necrosis, fluctuance, crepitus
and sensory and motor deficits are late signs of necrotizing
fasciitis. Itis crucial to be alert to these characteristics because
the earlier diagnosis of necrotizing fasciitis is made the better
outcome and fewer complications will ensue. In our study, 25
patients (22%) had bullae and seven patients (6%) were noted
with crepitus.®?

Necrotizing fasciitis develops not only in the extremities
but also in head and neck, trunk, perineum and scrotum
Infections of the head and neck region are associated with
high mortality. Mao et al."” previously reported the poorer sur-
vival of patients with thoracic extension (60%) when compared
to those without thoracic extension (100%). In our study all

Table 6 - Summary of characteristics by outcome

(survival or death) in necrotizing fasciitis patients with
liver cirthosis.

Survival (n=42) Death (n=12) p-Value
Demagraphics
Alcoholism 25(59.5) B(86.7) 0.747
Disease
Initial Child-Pugh class <0.001
AandB 34(81.0) 2{(16.7)
e 8{19.0) 10(83.3)
Hepatitis B 7(16.7) 2(16.7) 1.000
Hepatitis C 13(31.0) 3(25.0) 1.000

The categorical variables were expressed by counts and percent-
ages, and compared between different groups by the Fisher's exact
‘test, as appropriate

* Indicated a significant difference between survival and death.

patients with head and neck infections have not extended to
thorax and no one has died. It might have been due to the
alertness of poor outcomes associated with infections of the
cranio-cervical region and a more aggressive treatment was
implemented in these patients.

Alcohol consumption compromises the integrity of nat-
ural barriers to infection in the mouth and decrease saliva
flow, resulting in an increased concentration of bacteria which
predisposed to cervical necrotizing fasciitis. Although the
involvement of extemities is often secondary to trauma, illicit
drug use or insect bite, necrotizing fasciitis often develops
without any obvious portal of entry in liver cirrhotic patients.
Moreover, liver cirrhotic patients usually have chronic edema
of the lower limbs, which may predispose them to minor
trauma, resulting in an entry port of bacteria. On the other
hand, bacteremia may first occur via the intestinal-portal
route, because liver cirrhosis weakens the barrier to the pas-
sage of bacteria from the intestine to the systemic circulation.
Bacteria in the bloodstream may subsequently seed in the ede-
matous soft tissue of lower limbs and then cause infection.****
In our study, necrotizing fasciitis in extremities, trunk and per-
ineum occurred in 85 patients (74%), 15 patients (13%), and 11
patients (10%]) respectively. It is consistent with other studies.

Some laboratory findings are common in necrotizing
fasciitis, but are by no means diagnostic. Anemia, hypoal-
buminemia, altered coagulation profile and elevated white
cell count were common. In 74 cases (64%), serum albu-
min level was below 3g/dL, which is probably due to
associated malnutrition, compromised liver function due to
alcoholism, hepatitis B, C, and the effect of bacterial toxins.
Hemoglobin < 10mg/dL was noted in 42 of the 115 patients
(37%) because the red mass was frequently diminished by
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thrombosis, echymoses, sequestration by the reticuloen-
dothelial system and hemolysis. Production of red cells by the
‘bone marrow was often depressed by infection and toxemia in
these patients. The association of thrombocytopenia, altered
coagulative profile and elevated creatinine level with higher
mortality found in our study is similar to previously reported
articles. It may be due to disseminated intravascular coag-
ulation and toxic shock syndrome. In multivariate analysis,
negative prognostic factors for survival were gender, decrease
albumin level and decreased length of hospitalization time.
It might be due to critical initial presentation with fulminant
clinical evolution. Survivers were healthy enough to tolerate
further debridement and this increased the length of hospi-
talization time as found in our series.'*1*

Although it is rare, its mortality rate remains high. The eti-

cases streptococcal or staphylococcal soft tissue infections
will be suspected, empirical therapy directed against these
organi: most often included penicillin-based antibiotics
such as cloxacillin or cefazolin, to which A. hydrophila is
intrinsically resistant. The possibility of A hydrophila infec-
tion should be considered when confronted clinically by Gram
negative bacilli in purulent exudates and soft tissue swabs.
Only then can truly effective antibiotic treatment be provided.
Tetracycline and third-generation cephalosporins have been
the suggested treatment for Vibrio spp. Once Vibrio infection
is suspected, appropriate effective early initiation of antibi-
otie treatment is important because it significantly improves
mortality in Vibrio infection.’ !

Plain X-rays of involved area may show evidence of soft
tissue air. In equivocal cases, Computerized Tomography

ology is still not fully understood and cannot be i
in many cases. However, it may result from prior history of
trauma and certain conditions such as i i

diabetes mellitus, malignancy, drug abuse and chronic renal
disease. Diabetes mellitus is the most common predisposing
factor for necrotizing fasciitis and longer hospitalization and
higher mortality have been reported. In our study, a higher
mortality rate of 58.3% was noted in diabetic patients com-
pared to non-diabetic patients. Hypertensive disease may
result in impaired immunity by causing microvascular injury
leading to impaired tissue oxygenation and antimicrobial
delivery. A mortality rate of 33.3% was found in our hyper-
tensive patients. The percentage of peptic ulcer disease was
higher among non-surviving group (58.2%) than in survival
group (30.8%).

Group A Streptococcus and S. aureus were the predom-
inant pathogens causing necrotizing fasciitis in the USA
and Europe. However, monomicrobial Gram negative aero-
bic pathogens such as E. coli, A. hydrophila, V. vulnificus were
the most ly isolated i in Asia. In our
series, monomicrobial infections were found in 70 (61%) of 115
patients and polymicrobial infections were found in 20 (17%)

and Mag e | are helpful in defining
the presence and extent of infection. Although it cannot be
overemphasized, these have been used primarily for patients

in whom the diagnosis is doubtful. However, the extent of
debridement is determined by physical findings at the time
of surgery and not by Computerized Tomography findings.

Fournier’s gangrene, a necrotizing fasciitis of the perineal,
genital and perianal region was first described by Baurienne in
1764. Fournier's gangrene has a high death rate ranging from
15 to 50%, and is an acute urological emergency.**** In our
series, 11 patients were diagnosed Fournier's gangrene and
only three patients survived (27%).

It has been reported to have a mortality rate of 34% (range
6-76%) in necrotizing fasciitis patients and a review involv-
ing affection of upper extremities found a mortality rate of
35.7%. Our mortality rate was 20.9%. Death usually occurred as
a result of bacterial infection with septic shock, disseminated
intravascular coagulation, and/or multiple organ failure. So,
early recognition of necrotizing fasciitis followed by appropri-
ate antibiotic therapy with or without surgical intervention is
necessary to reduce mortality.”***

of 115 patients. In our study, Vibrio spp. and spp.
were not uncommonly detected as the causative organisms,
in contrast to other studies. Two patients had Vibrio infection
and seven patients had Aeromonas infection. One possible rea-
son for this finding is that Vibrio spp. and A spp. are

Conclusion

Despite being a relatively uncommon infection, the present
ve study highlights that necrotizing fasciitis can

natural inhabitants of seawater, and they are the two common
causative pathogens of disseminated bacteremia in patients
with liver cirrhosis, and chronic hepatitis. In our study, seven

had i ion and four of them had liver
cirrhosis, chronic hepatitis. Two patients had Vibrio infection
all had liver cirrhosis and chronic hepatitis. While clinical
isolates of A. hydrophila are susceptible to a wide range of
antimicrobial agents, they are universally resistant to peni-
cillin, ampicillin, carbenicillin, erythromycin, streptomycin,
cefazolin, and clindamycin, and are susceptible to chlor-
amphenicol, ciprofloxacin, co-trimoxazole, aminoglycosides,
and third generation cephalosporins. Antibiotic resistance in

be the cause of notable morbidity and mortality among
i d persons. A ydropl and Vib-
rio vulnificus infection may be frequently overlooked as the
cause of skin and soft tissue infection. The rapid onset of
cellulitis in the setting of soft tissue trauma should alert the
clinician to the possibility of these two organisms intrinsically
resistant to common antibiotics used for cellulitis. There-
fore, it is important to have a high index of suspicion and
increase awareness at initial presentation. Delayed diagno-
sis and treatment with adequate antibiotics were crucial for
patient survival. Qutcomes depend on the promptness of diag-
nosis, surgical treatment and management of post operative

Aeromonas species poses a probl in
therapy. Intravenous administration of gentamycin or a flu-
oroquinelene such as ciprofl in is res ded for treat-

ment of serious Aeromonas infections, with broad-spectrum
penicillins and cefazolin being avoided as first choice
agents, particularly for invasive infections. Since in many
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Necrotizing Surgical Infection and Necrotizing
Fasciitis in Obstetric and Gynecologic Patients

THOMAS E. NOLAN, MD, LAUREL A. KING, MD, ROGER P. SMITH, MD, and

DEBORAH C. GALLUP, MD, Augusta, Ga

ABSTRACT: Necrotizing fasciitis (NF) is a rapidly progressive disease characterized by
extensive necrosis of the skin, fascia, and subcutaneous tissue, with sparing of the
nnderly—mg mnsc]e. Dlabetes mellitus, Bartholin’s gland abscess, and recent surgical

(i

y) are factors often found in obstetric and gynecologic

pauents Mortality in this group of patients is higher than in the general surgical
population. Death is usually due to overwhelming sepsis, renal and respiratory failure,
and multiple organ failure. The infections are usually polymicrobial, with c-hemolytic
streptococci, gram-negative coliforms, and anaerobic bacteria. Lower survival has been
reported in large series when the groin is involved or when the general nutritional state is
poor. From October 1988 to August 1990, we treated five patients with necrotizing
fasciitis, Certain important characteristics of such patients have not been discussed in the
obstetric and gynecologic literature. Nutritional status, with special emphasis on total

holi has a

impact on mortality.

protein, albumin, and the effects of al

Nutritional support of these patients may improve survival. To limit the impact of

secondary infections, surgical approaches should be

dified by the 4

ic location of

the initial lesions. More frequent debriding in the operating room and early fecal

diversion are recommended.

NECROTIZING FASCITIS (NF) is a rare, clinical
syndrome characterized by extensive necrosis of
the superficial fascia and subcutaneous tissues,
with concomitant thrombosis of the cutaneous
microcirculation. It is accompanied by severe sys-
temic toxicity. NF was first recognized more than
a century ago. ! Wilson,? in 1952, was the first to
cite the term ‘“‘necrotizing fasciitis”” and observed
that no specific pathogenic organism.was involved.

NF was first reported in the obstetric and gyreco-
logic literature in 1972.%

In most cases, minor trauma or surgical proce-
dures are the initiating event. The most common
presenting symptom is moderate to severe pain
at the site, with pain often disproportionate to the
physical findings. Bacteriologically, these infec-
tions are characterized as caused by synergistic
combinations of aerobic and anacrobic bacteria.
NF can affect any part of the body, but the
extremities, abdomen, groin, and perineum are
the most cummonly involved.® Risk factors for NF
are multiple and include diabetes,* intravenous
drug use,’ immunosuppression,® renal failure,’

From the Departments of Obstetrics and Gynecology and Inter-
nal Medicine, Sections of General Obstetries and Gynecology and
Gynecologic Oncology, The Medical College of Georgia, Augusta.

Reprint requests to Thomas E. Nelan, MD, Department of
Obstetrics and Gynecology, Louisiana State University School of
Medicine, 1542 Tulane Ave, New Orleans, LA 70112-2242,

radiotherapy,® obesity, hypertension with arteri-
osclerosis,® malnutrition,® advanced age,'® and
operative trauma.

The diagnosis of NF is difficult to make and
is often delayed. Mortality from NF is also high,
with a reported range of 8.3% to 73.0%.111%
Janevicius et al'® reported an average mortality
of 38% . In contrast, the mortality rate from severe
necrotizing infections of the perineal and pelvic
areas is reported to be up to two times higher; in
diabetics, the mortality may be six times higher.'*
Indeed, the mortality rate from severe necrotiz-
ing skin and wound infections in obstetric and
gynecologic patients is greater than 33% in most
series 1516

Most of the reports in the obstetric and gyneco-
logic literature have evolved from either the
uniqueness of the presentation or the predispos-
ing factors leading to the diagnosis. Few reports
have discussed management beyond the need for
early surgical debridement and antibiotic therapy
for control of spreading infection in healthy tis-
sues. During the past 3 years we have managed
five cases of necrotizing fasciitis at the Medical
College of Georgia Hospital. The purpose of this
article is to present our recent experience and sug-
gest a unified approach to obstetric and gyneco-
logic patients with necrotizing infections in the 1990s.
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CASE REPORTS

Case 1. A 47-year-old white woman (gravida 3, para 3)
had spontaneous rupture of a left perianal abscess 2 days before
admission. Her medical history was significant for alcohol
abuse, alcoholic hepatitis, and malnutrition (weight 10%
below ideal body weight and serum albumin value of 0.9
g/dL). Gynecologic history was significant for multiple epi-
sodes of left-sided Bartholin’s gland abscesses. Admitting diag-
nosis was ruptured left vulvoperineal abscess with cellulitis
complicated by lactic acidosis. The following morning, the
wound was noted to have a gray discharge, necrotic edges,
and a putrid odor. Presumptive diagnosis at that time was
NF, and treatment with broad spectrum antibiotics was
initiated.

At operation, necrotic tissue was found to invelve the
perineum, left vulva, and left anterior portion of the abdomi-
nal wall. The disease extended into the vulva and ischiorec-
tal fossa superior to the rectum. After extensive dissection of
the vulva, perineum, ischiorectal fossa, and superficial anterior
abdominal wall, the wound was left open and packed with wet
to dry saline dressings. On the first postoperative day, radio-
logic findings and pulmonary artery catheter pressures were
consi with adult respi y distress syndrome (ARDS),
and there were signs of worsening sepsis. Total parenteral
nutrition was initiated. The patient’s clinical condition did
not allow reexploration. Her course was further complicated
by systemic candidiasis on day 7. Her pulmonary status con-
tinued to decline and multisystem organ failure developed.
Despite aggressive resuscitative measures, the patient became
hypotensive and died on postoperative day 33.

Case 2. A 41-year-old woman (gravida 1, para 1) with mas-
sive obesity was admitted to a local hospital because of an
abscess in the groin. An incision and drainage of the supra-
pubic abscess was done, and cultures obtained at surgery grew
multiple organisms. The patient’s condition worsened, and
she was transferred to the Medical College of Georgia Hospital

Preoperative fluid and medical resuscitation,
central line access,
adequate anesthesia

Wide excision of all necrotic tissues
(““cut until it bleeds’”)

Consultation with gynecologic
oncologist or general surgeon
if radical debridement is necessary

Consider diverting colostorny if
involvement of perineal
tissues and anal spincter is extensive

FIGURE 2. Proposed op of

broad spectrum antibiotics, an insulin infusion, and
intravenous fluid administration. After medical stabilization,
exploratory aperation revealed necrotic tissue involving the
perineum, vulva, left groin, and entire left abdominal wall.
Radical debridement of the vulva and necrotic abdominal wall
tissue left an abdominal surgical defect measuring 40 x 30 cm.
No ischiorectal fossa involvement was noted. The wound was
left open and packed with wet to dry saline dressings.

Postoperatively, the patient was taken to the intensive care
unit and given ventilatory support for 36 hours. Because her
clinical condition rapidly improved, the wound was not reex-
plored. Parenteral hyperalimentation was begun in the early
postoperative period to correct depressed prealbumin and
transferrin levels and was discontinued when the patient toler-
ated oral feedings on postoperative day 5. Antibiotic therapy
was discontinued on postoperative day 10. By day 12, the albu-
rmin level was normal (3.1 mg/dL). On day 31, with good heal-
ing and improvement in nutritional parameters, skin graft-
ing by plastic surgery was done. She was discharged on
postoperative day 50 and has done well.

Case 3. A 44-year-old woman (gravida 1, para 1) was found
to have inoperable squamous cell carcinoma of the vulva in
May 1990. Primary treatment consisted of external beam radi-
otherapy (4640 ¢Gy) with concomitant 5-fluorouracil and

4 days postoperatively. E ion on r
a 6 cm necrotic ulcer at the surgical site extending into the
lefi lower quadrant. Additionally, she was noted to have hyper-
glycemia, lactic acidesis, hypernatremia, hyperchloremia, and
hypoalbuminemia. Preoperative resuscitation consisted of

1364 December 1993 + SOUTHERN MEDICAL JOURNAL

p chemotherapy. Past medieal history was sig

for obesity, chronic obstructive pulmonary disease (COPD)
due to cigarette abuse, and hypertension. An intestinal bypass
had been done in 1973. In 1986 she had laser ablation of exten-
sive perineal condyloma acuminatum.
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In August 1990 she had an uncomplicated secondary radi-
cal excision of the residual vulvar carcinoma. On postopera-
tive day 31, she complained of pain and wound drainage.
Examination revealed extensive vulvar necrosis. She was
admitted to the hospital for wound care and broad spectrum
antibiotic therapy. On day 60 she had acute worsening of her
condition and became febrile with altered mental status. Oper-
ation showed extensive necrosis of the vulva extending into
the pubic symphysis and the adjacent abdominal wall. Explo-
ration of the space of Retzius revealed extension into both
obturator fossae. Radical debridernent included partial pubic
symphyseotomy, and the wound was left open. Cultures grew
mixed flora. Total parenteral nutrition was begun on postoper-
ative day 1. The postoperative course was complicated by
prolonged intubation necessitated by the COPD. After extu-
bation, the patient continued to receive wound care, paren-
teral nutrition, and conservative treatment and was discharged
home on day 25 with a suprapubic catheter for a wure-
throvesicocutaneous fistula. The wound spontaneously closed
after 11 months and the patient continues to do well.

Case 4. A 64-year-old black woman with non-insulin-
dependent diabetes (NIDDM) and hypertension was admit-
ted to the general surgical service with a history of multiple
episodes of bartholinitis. Physical examination showed
erythema extending to the right gluteal area. Initially, the
general surgical service drained an extensive vulvar abscess.
On postoperative day 3 the gynecology service was consulted,
and a diagnosis of possible NF was made. Examination re-
vealed extensive erythema of the right buttock extending to
the right labia and mons pubis, with extensive necrosis and
wound drainage. The patient was transferred to the gynecal-
ogy service for care.

After broad spectrum antibiotic therapy was started, exten-
sive surgical debridement of the right vulva, buttock, and
ischiorectal fossa was done in addition to drainage of a
paravaginal abscess. In the early postoperative period the
patient was hypotensive and was treated with dopamine and
norepinephrine bitartrate (Levophed). Early signs of a
coagulopathy were treated with fresh frozen plasma. Total
parenteral nutrition was begun on the first postoperative day.
The wound was left open and packed with wet to dry saline
dressings. Three days after the second procedure, additional
debridement was done, with a prophylactic colostomy to pre-
vent fecal soilage in the deep perineal area.

On day 16 she was transferred to the ward, where conser-
vative wound management was continued. On day 20, a
serum potassium value of 7.1 mg/dL prompted treatment with
oral sodium polystyrene sulfonate (Kayexalate). Before any
clinical effect of the medication, she aspirated vomitus and
had a respiratory arrest. After cardiopulmonary resuscitation,
the patient was responsive only to deep pain. Dialysis was
begun for acute renal failure. After several episodes of
hypotension, candidal sepsis was diagnosed and antifungal
therapy was initiated. Despite all measures, the patient died
the following day.

Case 5. A 59-year-old nulligravida with a history of end-
stage renal disease necessitating hemodialysis, insulin-
dependent diabetes, hypertension, coronary artery disease,
and rheumatoid arthritis was admitted to the internal medi-
cine service in July 1990 for evaluation of fever. Examina-
tion revealed a Bartholin’s gland abscess. Two days later, on
the advice of the general surgery service, the gynecology ser-
ice was consulted. The diagnosis of NF was made, with phys-
ical findings of crepitus, erythema, and pain out of propor-
tion for findings in the left perineum.

Broad spectrum antibiotic therapy was begun, followed by
extensive debridement of the left vulva, buttock, groin,
ischiorectal fossa, and upper aspect of the thigh. Total paren-
teral nutrition was begun on postoperative day 1. On day 6,
the primary dissection was closed with skin flaps. Medical ther-
apy during the postoperative course included dialysis and
nutritional support. She was discharged home on day 29 and
has continued to do well.

DISCUSSION

Four types of necrotizing surgical infections
have been previously described: necrotizing fas-
ciitis, clostridial cellulitis, clostridial myonecrosis,
and synergistic necrotizing cellulitis."**” A high
mortality rate continues to be reported. Synopsis
of necrotizing infections is listed 1n the
Tahle.!*** The variations in these syndromes
may make differentiation difficult even for
experienced physicians. What is probably more
important is to recognize an ongoing necrotizing
process and the necessity for emergency treatment
and debridement.

Review of the medical literature on NF suggests
that, above all, early diagnosis and adequate
debridement is critical to overall survival.!®!?
Sudarsky et al® suggested that morbidity and mor-
tality are greater if operation is delayed more than
12 hours, even with broad spectrum antibiotic
coverage. Since most teaching hospitals have only
a few cases per year of NF, lack of experience lead-
1365
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TABLE. Synopsis of Necretizing Surgical Infections*

Synergistic
Necrotizing Necrotizing Clostridial Clostridial
Fasciitis Cellulitis Myonecrosis Cellulitis
Predisposing Factors Diabetes, trauma, Diabetes, perineal Trauma, contamination Trauma
peripheral vascular involvement,

Bacteriology

Tissue Invalvement
Systemic Toxicity

Pathologic Findings

‘Onset/Pr

disease, immuno-

peripheral vascular

deficiency disease, renal disease
A Ty : A by

Skin through Skin through muscle
muscle

Moderate to Severe

severe
Intense leukocytic
infiltration, focal
necrosis of fascia,
thrombesis of
microvaseulature
H, A

Clinjeal Findings

ys/rapi
Red-purple color,
blebs, edema,
hypoesthesias,
fever

Dense leukophilic
infiltration and ede-
ma of dermis and
superficial muscle

Days/rapid
“Dishwater’’ pus or
edema, crepitus,
fever, blebs, necrosis

Clostridia, mixed gram-
positive and gram-
negative organisms
Muscle to skin

Severe

Dense leukophilic
infiltration of dermis
with hyaline necrosis
of musele and gas
formation
Hours-days/rapid
“‘Bronze” erysipelas,
sickly sweet odor,
fever, crepitus,
necrosis, tan color

Clostridia, mixed gram-
positive and gram-
negative organisms
Subeutaneous fissures

Mild

Dense leukophilic
infiltration of dermis
with necrosis of vessels
and sweat glands

3 to 5 days/moderate
Fever, crepitus, blebs,
necrosis, red-brown
fluid, edema, extreme
wound pain

*Adapted from Kaiser and Cerra'' and Fisher et al.'®

ing to delay in early diagnosis remains common.
In all five of our cases, surgical exploration was
delayed by lack of recognition and experience.
Three techniques may facilitate earlier recogni-
tion of NF. The first is adequate exploration of
the wound, using general anesthesia if necessary.
The second is the use of frozen section biopsy of
necrotic tissue to facilitate diagnosis, as reported
by Stamenkovic et al.'® The third is to engender
a high index of suspicion in physicians treating
patients with known risk factors for NF by con-
tinued emphasis in the literature and teaching
programs.

Diabetes, previous radiation therapy, advanced
age, vascular disease, immunosuppression, and
chronic renal disease place patients at risk for the
development of NF. These underlying conditions
undoubtedly contribute to the poor outcomes that
have been reported in the literature.'® The ana-
tomic site of the necrotizing infection is also a
prognosticator for patient survival. Perineal and
perianal involvement have been uniformly
associated with poor patient outcome.*77

A regimen of broad spectrum antibiotics,
aggressive surgical debridement, aggressive peri-
operative resuscitation, and nutritional support
has been recommended for patients with NF 5!
All of our patients had significant delays in diag-
nosis and all had at least two serious chronic med-
ical conditions at time of diagnosis of NF. Addi-
tionally, 80% (4/5) had deep perineal/perianal
involvement. Despite this, we were able to salvage

1366  December 1993 « SOUTHERN MEDICAL JOURNAL

60% (3/5) of our patients (40% mortality rate) by
aggressive perioperative and postoperative
management with intensive care support and
parenteral nutrition. Recent reports on NF in the
medical literature have recommended broad spec-
trum antibiotics and aggressive perioperative
resuscitation, including invasive monitoring and
nutritional support.®!*17 We agree with this
management, as it seems to have improved sur-
vival in other patients with NF.5t17

Early wound closure has been recommended as
an adjunct for postoperative care in patients with
NF because of the difficulties in preventing infec-
tion and managing large open wounds.>!” We
were able to use delayed primary closure in one
patient, which significantly shortened the hospi-
tal course. Skin grafting was necessary in one other
patient. The third survivor's wound healed by
secondary intention, necessitated by previous
extensive irradiation. The use of skin grafting and
delayed wound closure have been described.®!?
Amniotic membranes and Vicryl mesh have been
used for wound coverage in case reports in the
obstetric and gynecologic literature. 2021

Chronic fecal soiling of perineal/perianal
wounds is an important factor to consider in com-
promised hosts. Adinolfi et al?® reported a series
of patients with NF in the perineal/perianal areas
treated with diverting colostomy; the mortality
rate was only 27% . Only one case in which treat-
ment of NF included diverting colostomy has been
reported in a gynecologic patient.? We believe
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co!ostomy was important in Case 4, despite the
patient’s death from pulmonary aspiration. In
retrospect, a prophylactic colostomy should have
been done in patient No. 1, whose recurrent sep-
sis might have been due to continued fecal soilage.
Unfortunately, her medical condition precluded
another operative procedure. To facilitate wound
care and decrease secondary infection, prophylac-
tic colostomy should be considered in patients with
deep perineal/perianal involvement.

On the basis of our experience and that reported
in the literature, we propose a series of algorithms
to aid in the diagnosis and treatment of NF. The
decision algorithm for diagnosis, presented in
Figure 1, emphasizes the importance of evaluat-
ing the signs and symptoms of NF and assessing
medical risk factors. Without this assessment,
diagnosis and treatment are likely to be delayed,
jeopardizing survival. Figure 2 emphasizes the
importance of radical debridement of the wound
with consideration of diverting colostomy if the
perianal area or sphincter area are involved. Inten-
sive care and support are outlined in Figure 3. We
believe aggressive reexploration is indicated any-
time there is not rapid clinical improvement or
wound healing. Delayed wound closure (or graft-
ing) is also helpful in reducing sepsis.

In summary, NF requires aggressive early inter-
vention and modern adjuvant therapy in inten-
sive care, nutritional support, and plastic surgery
techniques.
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Guia de Practica Clinica para el Diagnéstico
y Manejo de las Infecciones de Piel y Tejidos
Blandos en Colombia

Sandra Valderrama-Beltran'*, Jorge Alberto Cortés®, Maria Alejandra Caro*, Leonardo Cely-Andrade®,
Johanna Vanesa Osorio-Pinzén®, Sandra Milena Gualtero’, Indira Berrio-Medina*, José Yesid Rodriguez®,

Resumen
Las infecciones de piel y tejidos blandos (IPTB) representan la tercera causs de consulta por enfermedad infecciosas a los servicios médicos, después de lss infec

ciones respiratorias y urinarias. Se presenta una guia de practica dinica (GPC) con 38 recomendaciones basadas en la evidencia, graduadas baja el sistema SIGN,
para el diagnéstico y tratamiento de pacientes adultos con IPTB en el contexto colombiano, posterior a un proceso de adaptacion de GPC publicadas y la basqueda
sistematica y sintesis de literatura para Ia actualizacion de |3 evidencia cientifica. Ademas, se realizo un consenso de expertos para la evaluacion de Ias potenciales
barreras para la implementacidn de las recomendaciones y la evaluacion del grado de recomendacion en el contexto local.

Ana Maria Granada-Copete®, Freddy Guevara, Carlos Sefair“, Aura Lucia Leal", Judy Natalia Jiménez*, Carlos Alvarez-Moreno’

Palabras claves (DeCS5): Enfermedades Cutaneas Infecciosas, Absceso, Celulitis, Fascitis Necrosante, Piomiositis, Staphylococeus aureus.

Clinical Practice

for the Di is and

Abstract
Skin and soft tissue infections (SSTI) represent the third leading cause of infectious disease consultation for medical services after respiratory and urinary tract
infections. This document generates a clinical practice guideline with 38 recommendations based on evidence, graduated under the SIGN system for the diagnosis
and treatment for SST| infections in adult patients in Colombia, following a process of adaptation of guidelines published, and the systematic search and synthesis
of literature for the updating of scientific evidence. In addition, a consensus of experts was made for the evaluation of the potential bariers for the implementation

of the rec

and the of the degree of

of Skin and Soft Tissue Infections in Colombia

in the local context.

Key words (MeSH): Skin Diseases, Infectious; Abscess; Cellulitis; Fasciitis, Necrotizing: Pyomyositis, Staphylococcal skin infections
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Guia de Practica Clinica para el Diagnstico y Manejo de las Infecciones de Piel y Tejidos Blandos en Colombia

Introduccién

La infeccién de piel y tejidos blandos (IPTB) constituye una de
las causas principales de consulta a nivel mundial, precedida
tnicamente por las infecciones de tracto respiratorio (ITR) y
las infecciones urinarias (IVU)'. Juntos, estos tres grupos con-
forman cerca del 71,8% de visitas a los departamentos de ur-
gencias de los EE.UU para el periodo 2006-2010 (19,1% ITR,
12,6% IVU y 11,1% IPTB). En nuestro medio se ha reportado
que 2,7% de los pacientes consultaron al primer nivel poruna
durante el 2014%. Datos aportados por la encuesta medica
ambulatoria nacional y la encuesta médica hospitalaria na-
cional en los EEUU han demostrade que las visitas por IPTB
aumentaron en un 50% entre 1997 y 2004". El aumento en
la presentacién de IPTB puede estar relacionada al envejeci-
miento de la poblacion, el mayor nimero de comorbilidades,
los estados de inmunosupresion y el uso indiscriminado de
antibioticos*.

Las IPTB, como su nombre lo indica, son infecciones que
afectan cualgquier capa de la piel, fascia o masculo (5). El pro-
grama de vigilancia antimicrobiana "SENTRY" ha reportado
la etiologia de las IPTB en Norteamérica, Latinoamérica y Eu-
ropa de 1998 a 2004, encontrando como principal causa al
Staphylococcus aureus®, La resistencia reportada a §. gureus
para ese momento fue de 23 al 36%, sin embargo, la resis-
tencia de este microorganismo en Norteamérica y el norte
de Latinoamérica ha aumentado de manera importante en
los dltimos afios; desde 2004 se ha descrito la epidemia de
5. aureus meticilino resistente adquirido en la comunidad
(SAMR-AC) en estas regiones, atribuido a la propagacion del
clon USA 300 (reconocido como la principal causa de IPTB en
estos paises)™®. En Colombia, la prevalencia global de SAMR
se ha reportado entre 45 a 51% en infecciones invasivas en
pacientes de hospitales de cuarto nivel®", sin embargo, en
el registro multicéntrico de pacientes hospitalizados con IPTB
entre 2009 y 2016 realizado en 11 instituciones a lo largo del
pais, se decumentaron 1134 casos, con 706 cultivos, de los
cuales el 37% correspondieron a S. aureus, siendo el 68,7%
microorganismos tipo SAMR™,

Se calcula que de 16 a 34,1% de los pacientes con IPTB re-
ciben un tratamiento inicial inapropiado, definido como un
espectro antimicrobiano inadecuado, o una duracion inade-
cuada del tratamiento; lo que se relaciona con un incremen-
to en la estancia hospitalaria (1,39-54 dias adicionales), au-
mento de los costos e incluso mayor riesgo de mortalidad
(OR 2,91; IC 95%: 2.34- 3,62)"*". Por las razones anteriores
se justificé la construccion de una guia de IPTB en Colombia

Objetivos y alcance de la guia

Objetive de la guia:

Generar recomendaciones para el diagnostice y tratamiento
de las infecciones de piel y tejidos blandos (IPTB) en el con-
texto colombiano,

Aspectos clinicos abordados por la guia

La guia se enfoca en el diagndstico y tratamiento de per-
sonas adultas con IPTB entre las cuales se abordan las si-
guientes (ver definiciones, anexo 1): IPTB purulenta, IPTB no
purulenta, e IPTB necrosante

Se excluyen de la guia los aspectos relacionados con el pie
diabético, infecciones del sitio operatorio (1SO) incisionales
superficiales y profundas, infecciones virales, asociadas a
mordeduras o relacionadas a quemaduras e infecciones en
inmunosuprimides. Tampoco se tuvo en cuenta la poblacién
pediatrica.

Pacientes diana

La guia esta construida para el abordaje de pacientes adul-
tos (de 1B afos o mas) , con origen en la comunidad © en el
hospital que consultan a los servicios de salud ambulatorios
u hospitalarios.

Usuarios diana

La guia esta construida para orientar la practica clinica de los
profesionales de la salud en el ambito asistencial, en consulta
externa y en hospitalizacion. Los usuarios de la guia incluyen
médicos generales o especialistas con formacion en infec-
tologia, medicina familiar, medicina interna, dermatologia,
urgencias, cirugia general, o cirugia plastica. También se pro-
pone para profesiones de la salud que apoyan actividades
de diagndstico o atencién de pacientes con los diagnosticos
anotados como enfermeria, bacteriologia o microbiologia,
entre otros.

Metodologia de desarrollo de (o guia de prdctica clinica
El desarrollo de la GPC para el diagnostico y tratamiento de
las IPTB se llevo a cabo siguiendo una metodologia especifi-
ca propuesta para la adaptacion de guias de practica clinica.
Esta metodologia incluye la busqueda sistematica, tamiza-
cion y evaluacion de la calidad de guias de practica clinica
publicadas por otras sociedades cientificas o servicios de
salud, la busqueda sistematica y sintesis de literatura para
la respuesta de preguntas clinicas adicionales y para la actua-
lizacion de la evidencia cientifica de algunas recomendacio-
nes, la evaluacion de las potenciales barreras para la imple-
mentacion de las recomendaciones contenidas en la guia y la
evaluacion del grado de recomendacion en el contexto local;
a través de un consenso de expertos.

Equipo de desarrollo de la guia (EDG) y participantes en
el consenso

El equipo de desarrolio de la guia es parte de la Asociacion
Colombiana de Infectologia (Capitulo Central) con formacion
en enfermedades infecciosas de adultos y metodologia en el
desarrollo de guias de practica dinica (SLVB, JAC, CAAM, JLCA,
MACF). Se convocd a medicos especialistas en enfermedades
infecciosas, microbidlogos y representantes de la Sociedad Co-
lombiana de Cirugia y la Asociacion Colombiana de Medicina
Intema. El grupo de consenso quedd integrado por médicos
con espedialidad en las diferentes areas y microbiologas.
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Revisién de la literatura

Fuentes ltad, i les de la bi de
Para la realizacion de la blsqueda bibliografica se contd con
la colaboracién de una documentalista independiente, quien
realizd una busqueda sistematica en diversas fuentes, segin
una estrategia disefiada previamente. La busqueda de la lite-
ratura estuvo restringida a referencias en idioma espafiol e in-
glés, sin limites en fecha de publicacion. Se realizé bisqueda
de la literatura en bases de datos especializadas: Guidelines
International Network, Agency for Healthcare Research and
Quality/ National Guidelines Clearinghouse, CMA Infobase:
Clinical Practice Guidelines, Catdlogo de Guias de Practica
Clinica en el Sistema Nacional de Salud, National Institute for
Clinical Excellence (NICE), Scottish Intercollegiate Guidelines
Network (NICE), American College of Physicians (ACP). Para
la busqueda en bases de datos se utilizaron los siguientes
descriptores o palabras claves ajustados a los distintos bus-
cadores: Skin Diseases, Infectious; Cellulitis; Erysipelas; Abs-
cess; Skin Soft tissue infection. La bisqueda se realizé en los
siguientes buscadores o bases de datos: PubMed (Medline,
Biblioteca del Congreso de los Estados Unidos), Science Di-
rect, Scopus, Embase, Lilacs.

El proceso de bisqueda arrojé como resultado 19 archivos
de los cuales se eliminaron 8 por falta de coincidencia con el
tema de interés.

Tamizacion y evaluacion de las guias identificadas

Una vez terminada la bisqueda en las bases de datos an-
teriormente mencionadas, se procedié a la eliminacion de
duplicados, aplicacion de criterios de inclusion y finalmente
aplicacion de la escala de evaluacion de utilidad de la guia.
Se tuvieron en cuenta los siguientes criterios de inclusion:
humanes, adultos {(edad =18 anos), sin limite en ano de pu-
blicacian, idioma espafol o inglés. Se excluyeron aquellos
con diagnastico de infeccion de sitio operatorio y pie diabeé-
tico. También se excluyeron guias de prevencion, paliacion, y
rehabilitacién.

Con el objetivo de asegurar la calidad de los documentos
rescatados, se uso la escala de tamizaje propuesta por el Ins-
tituto de evaluacion de tecnologias IETS'™. La evaluacion de
cribado se realizd por parte de experto clinico y metodolo-
gico. La evaluacion de tamizacion se aplico a 11 documentos
o GPC, cada evaluador desarrollo el proceso de manera in-
dividual e independiente; diligenciando una evaluacion para
cada documento. Una vez se tuvieron los formatos de tami-
zaje diligenciados se digitd la informacion en una base de
datos construida en el software de analisis de datos SPSS 20,
Inc. Chicago, USA® para la posterior estimacion del indice de
acuerdo de Kappa de Cohen

Para la evaluacion de las guias se ha utilizado la herramien-
ta propuesta por parte del Ministerio de Salud y Proteccion
Social, en la reglamentacion para la habilitacion de las insti-
tuciones prestadoras de servicios de salud; la metodologia
AGREE |I, esta es una herramienta que evalla el rigor meto-
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dolégico y la transparencia con la cual se elabora una guia®™.
Para la evaluacién con esta metodologia se usé un instru-
mento que consta de 23 items agrupados en 6 dominios que,
en resumen, dan cuenta la calidad de la guia, y dos items de
evaluacion global de la guia.

Documentos seleccionados

A través de la metodologia descrita se escogieron dos guias
de practica clinica: Las guias coreanas: Clinical Guidelines for
the Antibi Ti it for C ity-Acquired Skin and
Soft Tissue Infection', y Las guias de la Sociedad Americana
de Enfermedades Infecciosas (IDSA, por sus siglas en inglés):
Practice Guidelines for the Diagnosis and Management of
Skin and Soft Tissue Infections: 2014 Update by the Infec-
tious Diseases Sodiety of America’.

Preguntas adicionales y estrategia de bisqueda

Esta fase incluyd ademas la busqueda complementaria de li-
teratura de actualizacion a las recomendaciones, y la solucién
a preguntas clinicas que no estaban resueltas en las guias
seccionadas para la adaptacion. Se evalud la pertinencia, las
barreras de implementacion y la actualizacion de evidencia
cientifica,

Para el desarrollo de esta tarea se usé la escala propuesta
por el Scottish Intercollegiate Guidelines Network (SIGN) (18}
ilustrada en la tabla 1.

Desarrollo del consenso

Consenso Delphi en tiempo real. En un segundo momen-
to, y con base en los resultados de la revision sistematica,
se desarrollo un consenso Delphi en tiempo real™ =", El gru-
po desarrollador formulo las preguntas que fueron puestas
a consideracion del grupo de expertos como la base de las
recomendaciones. Conforme a las indicaciones de RAND/
UCLA, se utilizo una escala ordinal de nueve categorias para
calificar cada una de las recomendaciones formuladas. Te-
niendo en cuenta esto, cada una de las preguntas propues-
tas se califico como recomendada (apropiada), contraindi-
cada (inapropiada) o dentro de un nivel de incertidumbre,
de acuerdo con el valor de la mediana de las respuestas de
los expertos. Ademas, se presentd la informacion del grado
de acuerdo (consenso) con los resultados de los rangos de
respuesta a cada una de las preguntas. Esta calificacion fue
basada en el método descriptivo propuesto por Sanchez y
colaboradores®. Finalmente, si después de tres rondas no
existio consenso, se establecid que no se alcanzo el mismo y
no se realizo ninguna recomendacion. Al final, se enunciaron
las recomendaciones segun los resultados del consenso.

Fuerza de Recomendaciones

Dependiendo del valor de la mediana estimado de las vo-
taciones entregadas por los participantes en la reunion de
consenso; puede calificarse el grado de la recomendacion,
de la siguiente manera: i. Si la mediana se ubica en la zona
delaescala7a9sec dera que |a rec ion es ade-
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cuada, indicada o de primera linea. ii. Cuando la med se
ubica en la zona de |a escala 1 a 3 se toma la recomendacion
como no indicada o no recomendada. iii. Si la mediana se
encuentra en la zona 4 a 6 no es posible plantear afirmacio-
nes sobre qué tan adecuada o indicada es la recomendacion
(ver Tabla 1)

P dimis de difusién y lizacién de la guia
Siendo la primera edicion de la guia y con el fin de alcanzar
el maximo grado de cumplimiento de los objetivos de esta
GPC, asi como contribuir a alcanzar los mayores niveles de
calidad en la practica asistencial en torno a las IPTB se publica
en la revista Infectio (6rgana de difusion de la Asociacion Co-
lombiana de Infectologia) para su difusion con el objetivo de
facilitar su acceso a los profesionales de la salud implicados.
La participacion de miembros de diferentes ramas de la me-
dicina y sociedades cientificas en sus diferentes niveles per-
mitié al equipo de desarrollo tener en cuenta las posibles
barreras organizativas potenciales que la aplicacion de las re-
comendaciones de esta guia podia presentar, lo cual ha sido
valorado a la hora de determinar las formas de implantacién
y difusion de esta guia. Se propone actualizar la presente
qguia en un plazo no mayor de 5 anos.

Tabla 1. Escala de evaluacion de articulos utilizados para la generacion de
recomendaciones.

Nivel de
Evidencia

Tipos de estudio

Meta-andlisis de gran calidad, revisiones sistematicas
14+ de ensayos clinicos aleatorizados o ensayos clinicos.
aleatarizados con muy bajo riesgo de sesgos.

Meta-andlisis bien realizados, revisiones sistemiticas
1+ de ensayos clinicos aleatorizados o ensayos clinicos
aleatorizados con bajo riesgo de sesgos.

Meta-andlisis, revisiones sistematicas de ensayos clinicos.
1- aleatorizados o ensayos dinicos aleatorizados con alto
riesgo de sesgos.

Revisiones sisterndticas de alta calidad de estudios.

de cohortes o de casos y controles, o Estudios de

244 cohortes o de casos y controles de alta calidad, con
muy bajo riesgo de confusién, sesgos o azary una alta
probabilidad de que la relacién sea causal

Estudios de cohortes o de casos y controles bien
realizados, con bajo riesgo de confusin, sesgas o azary
una maderada probabilidad de que la

relacion sea causal

Estudios de cohortes o de casos y controles con alte
2- riesgo de confusion, sesgos o azar y una significante
probabilidad de que la relacién no sea causal

Estudios no analiticos (observaciones clinicas y series de
€as0s).

4 Opiniones de expertos.

Tomado y adaptado de sistema SIGN (Scottish Intercollegiate Guidelines
Netwark (SIGN)".

M gia de las inf de piel y tejidos blandos
Los microorganismos causantes de infecciones de piel y te-
Jidos blandos (IPTB) provienen principalmente del ambiente,

de la microbiota corporal, y de las mucosas.

La gran mayoria de estas infecciones tanto agudas como cro-
nicas son causadas por 5. gureus y Streptococcus pyogenes,
aungue es posible que estén en menor proporcion estrepto-
cocos del grupo B, C y G. Otros agentes importantes, aunque
considerablemente menos frecuentes, son Enterococcus spp.,
Barillus anthracis, bacilos gram negatives como enterobacte-
rias y Pseudomonas aeruginosa; y anaerobios como Bacteroi-
des spp, Peptostreptococcus spp, y Clostridium spp®.

5. pyogenes ha sido reportado como causa de la cuarta parte
de los casos de celulitis difusa (con un factor de virulencia
importante mas que su capacidad de resistencia)®, mientras
que 5. aureus, P aeruginosa, Enterococcus, y E. coli son predo-
minantemente aislados en pacientes hospitalizados®.

S aureus es el germen que en los Gltimos afos ha causado
gran impacto debido al aumento de infecciones ocasionadas
por cepas resistentes a meticilina, tanto asociado al cuida-
do de la salud (SAMR-AH) como a la comunidad (SAMR-AC).
Este Gltimo catalogado por varios estudios como el principal
responsable de IPTB, ocasionando hasta el 59 % de los casos
en la comunidad y en el hospital, mientras que 5. aureus sen-
sible se mantiene, pero en baja frecuencia®*. En la tabla 2, se
describen los agentes mas frecuentemente involucrados en
las IPTB asi como sus factores de riesgo®***®, Para mayor
informacion de la microbiologia de IPTE ver Anexo 1.

Preguntas y evidencia

El resumen ejecutivo de las recomendaciones se puede revi-
sar en la tabla 3 y las dosis recomendadas de antimicrobia-
nos en la tabla 4. Las definiciones de las IPTB en el anexo 2.

(Cudl es la mejor

tigo y ectima?

1. Serecomienda basar el diagnéstico de impétiga y ectima
en los hallazgos clinicos.
Se recomienda realizar tincion de Gram y cultivo de se-
crecion purulenta o exudado en los casos en que se quie-
ra identificar S. aureus o estreptococo beta-hemolitico
por interés epidemiologico

ia para el diag de impé-

El impetigo es una infeccion superficial de la piel, que gene-
ralmente afecta a nifios menores de 5 afios, pero puede pre-
sentarse en cualquier momento de la vida. Existen en general
dos tipos de impétigo: buloso (IB) y no buloso (INB). La forma
mas comun de presentacion del impetigo es el INB (70% de
los casos), que es causado principalmente por S. aureus o
Streptococcus pyogenes, y generalmente se puede observar
en extremidades y rostro'® 7931,

Escaneado con CamScanner

n



322

5. Valderrama-Beltran, ef al

REVISTA INFECTIO

El ectima es una infeccion mas profunda que el impétigo, sus
lesiones son ulceradas en sacabocado y cubiertas por costras
verde-amarillentas que se extienden en la dermis, con bor-
des elevados y eriter usual con cicatriz como
secuela. Su etiologia principal es por estreptococos o S. au-
reus, incluso podria ser polimicrobiana en algunos casos. Las
lesiones suelen ser miltiples y se ubican principalmente en
miembros inferiores”*. El diagndstico del impétigo es clini-
co y las decisiones de tratamiento rara vez pueden basarse
en los resultados de hisopados o tinciones.

En caso de existir exudado o material purulento, se podria
tomar una muestra y realizar Gram y cultive'®* sin embargo
hay que tener en cuenta que estos resultados microbiologi-
cos no diferencian claramente entre colonizacion e infeccion,
las muestras usualmente no son tomadas correctamente y
pueden ser no representativas™. En caso de definir realizar
Gram y cultivo, el resultado de éste, en ningun caso debe
retrasar el inicio del tratamiento empirico.

de im-

¢Cudl es la mejor

pétigo y ectima?

2. El impétigo (buleso y no buloso) puede ser tratado con
antibiotico topico u oral, sin embargo, la terapia oral esta
recomendada para paciente con maltiples lesiones (mas
de 5), o en brotes epidémicos de glomerulonefrits (GMN)
postestreptococica para disminuir la transmision de la
enfermedad.

3. El tratamiento tdpico de impétigo no buloso o buloso
debe ser con mupirocina, acido fusidico, retapamulina 2
veces al dia por 5 dias..

4. El tratamiento para ectima debe ser oral.

5. Se recomienda que el tratamiento oral en casos de ecti-
ma o impétigo se realice con un antibidtico activo contra
SAMR a menos que se tenga un cultivo que evidencie
SAMS o Streptococcus B hemoliticos del grupo A, con
una duracion de 7 dias.

a. Se recomienda realizar el tratamiento empirico con
trimetoprim/sulfametoxazol o clindamicina.

b. Sila infeccion es por SAMS se recomienda cefalexina
o dicloxacilina.

¢. Si la infeccion es por estreptococo beta hemolitico
del grupo A se recomienda penicilina oral o cefalexi-
na.

gia para el

El antibidtico empirico que se seleccione para el manejo de
impétigo debe permitir el adecuado cubrimiento tanto de
Streptococcus spp., come 5. aureus'™, El impétigo es en princi-
pio, autorresolutivo, en los casos en que la infeccion es leve
y no hay comorbilidades en el paciente puede no requerir un
tratamiento especifico™.

En una revision de Cochrane de 2016 se evaluaron diferentes
intervenciones terapéuticas del impétigo®, 26 tratamientos
orales y 24 topicos, incluyendo placebo (5.708 participantes).
El manejo tdpico con mupirocina y acido fusidico fue igual-
mente efectivo en comparacion con la terapia oral cuando

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

la enfermedad no es extensa, al igual que Retapamulina que
también ha mostrado efectividad. En Colombia hay una ba-
rrera de acceso a este Gltimo por no tenerla disponible en
el mercado. En los estudios comparando antibiticos orales,
penicilina fue inferior a eritromicina en dos estudios con 79
participantes (riesgo relativo (RR) 1.29, intervalo de confian-
za (IC) 95%: 1.07 a 1.56), y a cloxacilina en 2 estudios con
166 participantes (RR 1.59, 1C 95%:1,21 a 2,08), por lo que la
penicilina oral como manejo empirico no es adecuada para
el impétigo. Se da la recomendacién de manejo empirico
con trimetoprim sulfametoxazol o clindamicina cuando se
requiera manejo oral, basados en la epidemiologia local. Re-
medios naturales como arbol de té, oliva, ajo y aceite de coco
se han utilizado con algo de éxito, sin embargo, la evidencia
es insuficiente para recomendarlos de manera rutinaria™*.

Por recomendacion de expertos para pacientes con enferme-
dad extensa, ectima y en brotes epidémicos de glomerulone-
frits (GMMN) postestreptococica se recomienda la terapia oral,
con el objetivo de disminuir la transmisién de la infeccién™".

gia para el diag de IPTEB

6. Realizar tincion de Gram y cultivo de secrecion purulenta,

7. Serecomienda utilizar la ecografia de piel y tejidos blan-
dos como una herramienta para diagnosticar abscesos
cuando existan dudas del diagnostico después de la va-
loracién clinica.

Las infecciones purulentas incluyen forinculos, carbunclos y
abscesos. 5. aureus es el agente etiologico mas frecuente en
los dos primeros. Los microorganismos que se encuentran
con mas frecuencia en abscesos son S. aureus y Streptococ-
cus - hemolitico. Los anaerobios que predominan son cocos
Gram positivos, bacilos Gram negativos (incluyendo Bacteroi-
des fragilis, Prevotella y Porphyromonas spp) y Fusobacterium
spp. Las infecciones por anaerobios son relevantes a nivel
vulvovaginal, gliteos, perirrectal, dedos y cabeza, mientras
que las infecciones por aerobios son prevalentes en cuello,
manos, piemas y tronco.

La realizacion de tincion de Gram y el cultivo del pus recolec-
tado del tejido infectado en forinculos y carbunclos puede
ayudar en la eleccion del antibiético correcto, sin embargo,
en casos tipicos el manejo empirico puede iniciarse sin confir-
macion microbiolégica'™'"**, En los abscesos, la realizacion
de puncion y aspirado siempre deberia ejecutarse. En caso de
no existir coleccion susceptible de drenaje, la mejor muestra
es una biopsia pequefia de piel o tejido blando después de
desinfeccion superficial y retiro del material necrotico®.

Varios estudios a nivel internacional y nacional han eviden-
ciado el aumento de cepas de S. aureus meticilino resistente
como causante de infecciones purulentas. Un estudio obser-
vacional y multicéntrico de 2014, realizado en EE.UU inves-
tigd el impacto de la realizacion de un test de reaccion en
cadena de la polimerasa (de sus siglas en inglés, PCR) para
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SAMR con resultados en 1 hora, en la preseripcion de an-
tibidticos en IPTB: a pesar de tener un disminucion tedrica
de 58% a 6,5% en los pacientes identificados como infecta-
dos por cepas resistentes, el uso de antibioticos con espec-
tro contra SAMR no disminuyé de manera estadisticamente
significativa®'. Lo anterior sugiere que en la actualidad no es
claro el beneficio de estas pruebas diagnosticas en la toma
de decisiones en IPTB, y antes de implementarias se debe
evaluar el costo-efectividad en nuestro medio.

Ecografia en el diagnéstico de IPTB purulenta: A pesar que el
diagnostico de absceso es explicito en la mayoria de los casos,
pueden existir dudas diagnosticas ya sea por una presentacion
atipica o por la sospecha clinica de origenes alternos al infeccio-
so (como el tumoral), en dichas ocasiones puede requerirse una
imagen, como la ecografia de tejidos blandos®.

En la ecografia, los abscesos suelen verse esféricos u ovoides,
acompanados de bordes irregulares, centros hipo ecoicos e
hiperemia periférica. En una revision sistematica publicada
en 2017 se midio |a precision diagnastica de la ecografia para
la identificacion de abscesos cutdneos en pacientes con IPTB
en los departamentos de urgencias, se incluyeron & estudios,
y se reportd una sensibilidad de 96.2% (IC 95%: 91,1 a984) y
especificidad de 82,9% (IC 95%: 60,4 a 93,9). Dada la limita-
cion de ser operador-dependiente, es recomendable contar
con personal entrenado en ecografia musculoesquelética que
permita mejorar el rendimiento diagnastico de la prueba®*.

Ademas de ayudar en el diagnéstico de abscesos, también
se evidencio que la realizacién de la ecografia permitia cam-
bios en el manejo terapéutico (realizar o no un drenaje) en
14 a 56% de los casos revisados. En el estudio de Tayal et
al, se evidencié una tasa de error de 30 a 50% en drenar los
abscesos basandose unicamente en los hallazgos clinicos, in-

dependiente de la probabilidad pretest®*,
ZCudl es la mejor gia para el de IPTB
purulenta ?

8. Se recomienda la incision y drenaje para absceso, carbin-
eulo, forinculos grandes (mas de 2em) y quiste epider-
moide infectado.

9. Para pacientes con IPTB purulenta asociada a signos de
respuesta inflamatoria sistémica, inmunosupresion, abs-
ceso de mas de cinco centimetros, absceso con celulitis
extensa, o recurrente al manejo con incision y drenaje, se
recomienda el inicio de antibidtico oral contra SAMR en
adicion a la incision y drenaje.

10. Para el manejo antibigtico empirico de IPTB purulenta se
recomiendan las siguientes alternativas terapéuticas:

+ Para el manejo ambulatorio: TMP SMX o dindamicina
oral por 5 a 7 dias, alternativa linezolid 600 mg oral cada
12 horas,

= Para el manejo hospitalario: Vancomicina, como alterna-
tiva: linezolid endovenoso, daptomicina, clindamicina en-
dovenosa, tigeciclina o ceftarolina, (se recomienda que
estas dos ultimas opciones sean consultadas con un

pecialista en infectologia o avaladas por el comité
de infecciones) por 7 a 14 dias.

A pesar de reconocer que el mejor tratamiento es incision y
drenaje, cerca de un 85,1% de pacientes recibe terapia anti-
biética posterior al procedimiento, incluso de forma ambula-
toria¥’. El principal factor relacionado con la adicién de anti-
biético a IPTB parece ser un eritema mayor a 2 cms (OR, 4.52;
IC 95%, 1,39-14,75), sin embargo, la mayor parte de estos
pacientes pudieron ser manejados ambulatoriamente (94%),
sugiriendo que se trataba de infecciones purulentas leves®.

A pesar de tener pautas recomendadas en las diferentes
guias internacionales para el uso de terapia antibidtica en
abscesos posterior a IPTB, actualmente existe la controversia
del uso de ésta en todos los casos. Un metaanalisis de 2013
que incluyd 12 estudios y se concentrd principalmente en las
infecciones por SAMR, no encontro beneficio de manejo an-
tibidtico en todos los casos®, adicionalmente en un estudio
retrospectivo y multicéntrico publicado en JAMA por Paydar
y col, no se encontro diferencia en la resolucion del cuadro
clinico en pacientes que recibieron antibidticos discordantes
al microorganismo hallado, versus pacientes con antibidtico
dirigido™. A pesar de esta evidencia en contra, recientemente
dos estudios apoyan el uso de antimicrobianos en todos los
pacientes con IPTB purulenta, en 2016 Talan et al, realizé un
estudio con 1247 pacientes, en los que se evidencio que la
cura clinica entre el dia 7 a 14 de tratamiento ocurria en el
80,5% de los casos de TMP/SMXy 73,6% en el grupo placebo
(p= 0,005))*". Daum y colaboradores en 2017, con 786 sujetos
incluidos en su estudio, que difiere del anterior en que solo
incluyo abscesos menores de 5 centimetros, reporta una cura
clinica entre el dia 17 a 20 en el 83% de los pacientes con
clindamicina, 82% con TMP/SMX y 69% en el grupo placebo
(p < 0,001), sin embargo, se observd una relativa alta fre-
cuencia de diarrea en los que recibieron clindamicina®,

Dados los datos presentados previamente, se identifican como
ventajas para brindar el tratamiento a todos los pacientes, una
mayor respuesta clinica, disminucion de las recaidas y de la
transmision de SAMR entre contactos en casa, sin embargo,
la magnitud del efecto benéfico es baja y se debe tener en
cuenta el riesgo de eventos adversos, especialmente en pa-
cientes con IPTB leves, y el riesgo de induccion de resisten-
cia bacteriana. Teniendo en cuenta el balance de beneficios
y efectos adversos se mantuvo la recomendacion internacio-
nal de ofrecer tratamiento a los pacientes con IPTB purulen-
ta asociada a SIRS, inmunosupresion, abscesos de mas de 5
cms, con celulitis extensa, o recurrente al manejo con incision
y drenaje™". Ahora bien, en pacientes que requieran manejo
antimicrobiano, siempre deben recibir cubrimiento de SAMR.
En Colombia un registro multicentrico en pacientes con IPTE*,
evidencio como agente etiologico principal al SAMR en infec-
ciones purulentas, en un 57% de los casos el tratamiento em-
pirico fue inadecuado, demostrando la baja cobertura de este
microorganismo en el manejo.

Para el manejo de IPTB purulenta de pacientes que requieren

hospitalizacion en una revision de Cochrane 2016 con estu-
dios de alto riesgo de sesgo se evalud el uso de linezolid vs
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vancomicina®, se identificaron 9 estudios aleatorizados con un
total de 3144 participantes. Linezolid mostré mayores tasas de
curacién clinica (RR 1,09, IC 95% 1,03-1,16), mayores tasas de
cura bacteriologica (RR 1,17, IC 95%, 1,04-1,32), sin diferencias
en mortalidad comparado a vancomicina (RR 1,44, 95% C1 0,75
to 2,80). Los autores anotan que se presenta |a evidencia con
alto riesgo de sesgos. Por tal motivo el grupo desarrollador de
la guia considera que, dada la falta de evidencia adecuada, y
teniendo en cuenta los costos, se recomienda el uso de vanco-
micina come primera linea y el de linezolid como alternativa,
sin embargo, se requieren estudios de farmacoeconomia en
nuestro medio. Otras alternativas para el manejo de pacien-
tes con IPTB purulenta que requieren hospitalizacion son dlin-
damicina, daptomicina, tigeciclina y ceftarolina, recordando
iempre que la gencia de estos alti imicrobi
nos, debera estar supeditada al visto bueno del médico es-
pecialista o el comité de infecciones institucional.

4

TVP)™. En un estudio de pacientes hospitalizades, hasta un
30% estaban mal diagnosticados con celulitis, y algunos re-
portes han demostrado que cuando hay una segunda revi-
s5ion por parte de dermat6logos, hasta un 74% de los pacien-
tes diagnosticados con celulitis tienen otros diagnasticos®™*',

En Colombia, segin el registro multicéntrico de infecciones de
piel y tejidos blandos, la celulitis represento el tipo mas comun
de infeccion (50%), con datos similares a los espafioles™. La
mayoria de las pacientes no evidenciaron signos de respuesta
inflamatoria sistémica (SIRS). De aguellos pacientes con compli-
caciones, la principal fue la abscedacion de una celulitis'®.

La solicitud rutinaria de hemograma y reactantes de fase agu-
da no es mandatoria, y puede tener resultados inespecificos,
algunos estudios han reportado la utilidad de procalcitonina
para establecer diagnosticos diferenciales (principalmente
TVP), gravedad de la infeccién y como factor prondstico, sin

b los dios realizados hasta el momento no tie-

De los medicamentos mencionados previamente, cli ici-
na oral, linezolid oral, daptomicina, ceftarolina y tigeciclina se
encuentra por fuera del Plan Obligatorio de Salud y requie-
ren prescripcion por Mipres (Mi prescripcion) lo cual podria
limitar su uso en la comunidad. Linezolid también tiene una
fuerte barrera de acceso econdomica por el costo de las table-
tas en el mercado

La duracion recomendada del antibiotico posterior a la inci-
sion y drenaje, para pacientes que se pueden manejar ambu-
latoriamente es de 5 a 10 dias y para pacientes que requieren
el inicio de manejo hospitalario de 7 a 14 dias'"".

ostico de IPTB

¢Cudl es la mejor gia para el di

para erisipela y celulitis?

11. Se recomienda la realizacién de hemocultivos, aspirados,
o biopsia de piel para diagnostico de erisipela o celulitis,
en pacientes que se encuentren en quimioterapia activa,
tengan neutropenia, inmunodeficiencia celular severa, o
por interés epidemiclogico.

No hay una prueba de oro que permita confirmar el diagnos-
tico de estas infecciones, y debido a que son no purulentas,
la mayor parte de las veces basta con el examen fisico y los
datos epidemiologicos locales para diagnosticarlas; aunque
no todo eritema siempre correspondera a celulitis/erisipela.
En paises europeos, erisipela y celulitis pueden ser sinoni-
mos, sin embargo, en América, aunque significan espectros
de la misma enfermedad, se sigue utilizando la clasificacion
segun profundidad del compromise cutaneo. Cuando existe
una lesion con eritema, calor y unos bordes que permiten
diferenciar clinicamente entre el tejido sano y el tejido afec-
tado, con compromiso de los vasos linfaticos, se diagnostica
una erisipela, en los casos en que estos bordes no son nitidos
se considera una celulitis®*,

La presentacion clinica de estas dos entidades tiene un rango

amplio de diagnésticos diferenciales (la dermatitis por esta-
sis, ulceras, gota, falla cardiaca y trombosis venosa profunda,

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

nen adecuado poder y no se recomienda su uso de rutina®,

Los hemocultivos no se deben realizar en todos los pacientes
por su baja sensibilidad (positividad entre 0-24%)22*. Tam-
poco se recomienda ofro tipe de cultivos del area afectada,
como cultivos de hisopados superficiales, que tienen bajo
rendimiento y especificidad, e incluso de cultivos profundos
ppor aspirado o biopsia de piel por su baja sensibilidad (cer-
cana al 15%), sin impactar en el manejo del paciente?*#'%,
Recientemente, escalas capaces de predecir la presencia de
bacteriemia en este tipo de infecciones han sido estudiadas,
como ALT 70 (puntaje > 5, con sensibilidad 61.3%, especi-
ficidad 70,9%) y la escala de prediccion de bacteriemia en
celulitis (drea bajo la curva 0,865 (95 % CI, 0,804-0,926), sin
embargo, faltan estudios de validacion®*, En pacientes in-
muneosuprimidos, en quimioterapia, neutropénicos la reali-
zacion de hemocultivos, y cultivos profundos por aspirado o
biopsia de piel pueden estar recomendados'®".

Por dltimo, el uso de pruebas moleculares como reaccion en
cadena de la polimerasa (PCR) para detectar 16 S rRNA DNA,
no mejoro sustancialmente la frecuencia de deteccion bacte-
riana y los aislamientos no difieren mucho de los encontrados
con los cultivos por biopsia, no obstante, podrian tener alguna
utilidad en infecciones palimicrobianas, y en padientes con in-
fecciones severas, donde la identificacion de ciertos microor-
ganismos pueden producir cambios en el tratamiento®.

La mayoria de las veces, el diagnostico por medio de image-
nes no es necesario, sin embargo, en los casos en los que se
saspeche compromiso osteoarticular o probabilidad de in-
feccion necrosante, la realizacion de imagenes diagnosticas,
podria ser de ayuda'® "%

Cudl es la mejor estrategia para el tratamiento de eri-

sipela y celulitis?

12. Los antibioticos recomendados para el manejo oral de eri-
sipela o celulitis de primera linea son cefalexina, comeo alter-
nativa clindamicina, amoxicilina /clavulanato o TMP SMX.
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13. Los antibidticos recomendados para el manejo intrave-

noso de erisipela o celulitis son la oxacilina, cefazolina,
sulbactam o clindamicina, y como alternativa
amexicilina/clavulanato,

14. Para pacientes en los que la celulitis se asocia con trauma
penetrante, infeccion previa o colonizacién por SAMR,
uso de drogas intravenosas, celulitis abscedadas, o in-
munosupresion se debe administrar un antimicrobiano
efectivo contra SAMR y estreptococos.

15. La duracién recomendada de antimicrobiano es 5 dias,
pero el tratamiento podra ser extendido si la infeccién no
ha mejorado en este periodo de tiempe.

Recomendacion de buena prdctica: La elevacion de area
afectada y el manejo de factores predisponentes como el
edema, o alteraciones dermatoldgicas subyacentes estan re-
comendados.

En celulitis de miembros inferiores, el dlinico debe examinar
y tratar las fisuras de espacios interdigitales que permitan
erradicar la colonizacién con patagenos y reducir la inciden-
cia de recurrencia.

Se estima que la celulitis contribuye con el 0,04% de la carga
mundial total de morbilidad®. Debido a que los principales
agentes etiologicos de la erisipela y celultitis son el estrepto-
coco b hemolitico del grupo A y 5. aureus, este Ultimo espe-
cialmente meticilino sensible, la prescripcion de antibioticos
que cubran estos microorganismos es recomendable. El re-
porte de intervenciones en celulitis y erisipela de Cochrane
2010, incluyd 25 ensayos clinicos, evalud betalactamicos,
macrolidos, linc y estrep %, la evidencia
no fue suficiente para recomendar una monoterapia sobre
la otra. La seleccion de un antimicrobiano comparado a otro
dependera de un menor espectro, mayor biodisponibilidad
(en el caso de los antimicrobianos orales), menos efectos ad-
versos y disponibilidad en el plan obligatorio de salud™".
Dentro de las opciones orales mas recomendadas estan ce-
falexina, amoxicilina/clavulanato, clindamicina o TMP/SMX, y
dentro de las intravenosas: oxacilina, cefazolina, ampicilina
sulbactam, clindamicina o amoxicilina clavulanato. En infec-
ciones no complicadas, se recomienda un régimen de 5 dias
de antimicrobiano, se puede prolongar la terapia si no existe
la respuesta clinica esperada'®'"5,

Las fallas en el tratamiento de erisipela y celulitis, definidas
coma la recurrencia de la infeccion que requiere hospitaliza-
cion o la falla al tratamiento inicial que requiere un cambio
en el manejo antimicrobiano se han descrito en 12 a 29% de
los pacientes'. Los siguientes factores se han relacionado:
fiebre al momento del triaje (temperatura > 38°C), dlceras
cronicas en miembros inferiores, edema o linfedema crénico,
celulitis previa en la misma area, y celulitis en el sitio de una
herida. En otro estudio, los pacientes mayores a 65 afios tam-
bién tenian un mayor riesgo de falla terapéutica, con riesgos
aun mayores por cada 10 afios en incremento de edad. Las
fallas terapéuticas aumentan los dias de estancia hospitalaria,

la recurrencia (75%) y la probabilidad de muerte™*%_ Por tal
motivo se deben tener en cuenta estos factores de riesgo
para definir el manejo antimicrobiano apropiado, la via de
administracion y la duracion de la terapia.

Otra consideracion que se debe realizar es definir si pacien-
tes con celulitis o erisipela requieren cubrimiento para SAMR.
En un estudio multicéntrico, aleatorizado, doble ciego rea-
lizado en los EE. UU. en el 2017, se intentd determinar si la
combinacion de cefalexina con TMP/SMX era mas efectiva
|para tratar una celulitis que la cefalexina sola, la combinacién
empirica de tratamiento no logré desenlaces superiores a la
monoterapia, y una proporcion similar de SAMR fue encon-
trada dentro de las fallas terapeuticas de cada grupo™, con
lo que se concluye que este tipo de cubrimiente no es nece-
sario en todos los pacientes, y la monoterapia con betalac-
tamicos o lincosamidas continda siendo la eleccién. Sin em-
bargo, varios autores recomiendan el cubrimiento empirico
jpara cepas SAMR en los siguientes escenarios: pacientes con
celulitis asociada con trauma penetrante, infeccion previa o
colonizacion por SAMR, uso de drogas intravenosas, celulitis
abscedadas, o inmunesupresion, por tener mayor riesgo de
infeccion por este microorganismo'®'’,

Por otro lado, TMP/SMX es un antibidtico con uso recomen-
dado para IPTB por SAMR, la creencia de su inefectividad
contra Streptococcus pyogenes, por estudios retrospectivos,
ha limitado su uso. Una revisién sistematica de la literatura
en 2017 demostré que comparado con la clindamicina tie-
ne una tasa de cura clinica similar (78% Vs 80%), 10 a 14
dias despues de completar la terapia®. Aunque TMP/SMX o
clindamicina no han sido comparados en un estudio cabeza
a cabeza con los betalactamicos, la alta tasa de exito tera-
péutico encontrada por Miller et al, sugieren que cualquiera:
betalactamicos, clindamicina o TMP/SMX son efectivos para
el manejo de celulitis o erisipela™.

En cuanto al uso de clindamicina oral y amoxicilina clavu-
lanato, éstas no estan incluidas en el plan de beneficios del
sistema de salud de Colombia y requieren realizacion de "mi
prescripcion” (MiPres) lo cual podria limitar su uso.

ico de IPTB

ZCudl es la mejor gia para el

necrosante?

16. La fascitis necrosante debe sospecharse cuando se pre-
senta cualquiera de los siguientes sintomas o signos:
(1) dolor importante inconsistente con los hallazgos en
el examen fisico, (2) deterioro clinico rapidamente pro-
gresivo, (3) SIRS, (4) ampollas, (5) edema a tension (6)
equimosis o piel necrotica, (7) crepitacion palpable, (8)
hipoestesia localizada en piel.

17. Se recomienda que el uso de escalas o procedimientos

diagnésticos no retrase el inicio de tratamiento en pa-

cientes con alta sospecha clinica.

En pacientes con duda clinica, se recomienda usar la es-

cala de LRINEC modificado para orientar la decision del

manejo quirirgico.

1
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19. En pacientes con duda diagnostica, se recomienda el uso
de ecografia, TAC o RM segn dispenibilidad

20. El signo clinico principal intraoperatorio para diagnosti-
car IPTB necrosante es el aspecto macroscopico del teji-
do celular subcutaneo y la fascia.

21. Para el diagnostico bactericlogico se recomienda realizar
Gram y cultivo de tejido profundo intraoperatorio y he-
mocultivos.

Dentro de las infecciones necrosantes podemos encontrar
la fascitis necrosante (FN), gangrena bacteriana sinergistica
progresiva, celulitis necrosante sinergistica, gangrena es-
treptococica, mionecrosis clostridial y celulitis no clostridial
anaerdbica, sin embargo, la diferencia entre este espectro
de enfermedades es sutil y el abordaje diagndstico y tera-
péutico similar” La FN es una infeccion inusual, devastadora
y rapidamente fatal que involucra la grasa de tejido celular
subcutaneo y las capas profundas de fascia, caracterizada
macroscopicamente por un tejido desvitalizado, falta de re-
sistencia, sangrado facil, la presencia de un exudado blanco
grisdceo y la ausencia de pus. Las infecciones necrosantes
pueden ser resultado de traumatismos obvios, asi como rup-
turas no evidentes de piel 0 mucesa, no obstante, hasta un
20% son idiopaticas’™.

Existen varias clasificaciones de FN, la mas aceptada la divide
en dos. La fascitis tipo | de origen polimicrobiano, usualmen-
te visto en pacientes ancianos o con comorbilidades basa-
les (diabetes mellitus, episiotomias, fisuras rectales, cirugias
urologicas, ginecologicas o coldnicas). Son variaciones de
este tipo de infecciones: la celulitis necrosante sinergistica
y la celulitis no clostridial anaerobica™". Las infecciones ne-
crosantes tipo |l son monomicrobianas, con mayor presencia
de organismos Gram positivos, principalmente estreptoco-
cos del grupo A, seguido por SAMR. Los pacientes que las
padecen suelen ser de cualquier edad y pueden tener o no
factores predisponentes, usualmente afecta los miembros
inferiores (dos terceras partes de los pacientes). En los ulti-
mos afios, dada la variedad de microorganismos causantes,
se ha propuesto extender la clasificacion a Grupo Il (por
Gram negativos; Aeromonas y Vibrio vulnificus) y grupo IV
(fungica)™.

El reto en este tipo de infecciones es un diagnostico tempra-
no, la sospecha clinica elevada continua siendo esencial para
cualquier paciente que se presente al servicio de urgencias.
La identificacién diagndstica tardia ocurre en 85 al 100% de
los casos por la falta de especificidad de la sintomatologia
inicial de |la enfermedad™. Los hallazgos clinicos que sugieren
este diagnostico son: 1) dolor importante, que es despropor-
cionado con respecto al compromiso de la piel (signo tem-
prano, se presenta en 73 a 98% de los casos); 2) tejido duro
y con consistencia de madera a la palpacion del tejido sub-
cutdneo, que se extiende mas alla del area de compromiso
de piel; 3} compi iso sistémico, a con alteracion
del estado mental; 4) edema o sensibilidad en piel que se
extiende mas alla del eritema cutaneo; 5) crepitacion, que

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

indica gas en los tejidos; 6) lesiones bullosas; 7) necrosis de
la piel o equimaosis, y 8) falta de respuesta a la terapia anti-
bidtica inicial'™.

Goh y colaboradores en una revisian sistematica identificaron
como los tres signos mas tempranos de fascitis necrosante:
hinchazon (80.8%), dolor (79%) y eritema (70.7%)". El rash
equimotico, la epidermalisis necrosis tisular, y el choque sép-
tico, hallazgos que se han descrito como “signos duros” de
fascitis por Wang y colaboradores™, aunque son mas especi-
ficos de enfermedad necrosante, corresponden a un estado
avanzado, tardio, con pocas posibilidades terapéuticas y pro-
nasticas™. La presencia de crépitos al examen fisico, si bien es
reconocido como un signo de alarma, solo se presenta en el
13 2 31% de los casos de infecciones necrosantes™ """, En
un estudio reciente de casos y controles, los factores capaces
de diferenciar fascitis de celulitis incluian antecedente recien-
te de cirugia, dolor desproporcionado, hipotension, necrosis
de la piel y bullas hemorragicas®.

Desde hace varios afhos se ha considerado la implementa-
cion de escalas diagnosticas que permitan realizar la identi-
ficacion oportuna de estas infecciones. Wall y colaboradores
demastraron por medio de un analisis de regresion logisti-
ca que leucocitos mayores a 15.4 x 10(9)/L y sodio menor a
135 mmol/L al ingreso, con una sensibilidad de 90% y es-
pecificidad de 76%, pueden distinguir fascitis necrosante de
celulitis™®. Por esto, la ausencia de estos hallazgos puede
disminuir la probabilidad de este diagnéstico, pero desafor-
tunadamente su presencia no es tan Gtil para confirmarlo.

Wong et at, construyo una escala predictiva denominada “In-
dicadores de Laboratorio de riesgo para Fascitis necrosante”
(LRINEC, de sus siglas en inglés) en un estudio descriptivo ana-
litico comparando paraclinicos de pacientes con infecciones
necrosante profundas contra infecciones superficiales como
celulitis. Las variables seleccionadas por la regresion logistica
fueron: glicemia, creatinina, sodio sérico, hemoglobina, protei-
na C reactiva (PCR) y leucocitos; el valor de la escala varia de 0
a 13 y clasifica el nesgo de fasditis en leve, moderado y severo,
Un puntaje mayor a 6 fue asociado con una sensibilidad de
68.2% (IC 95% 51.4% - 81.3%) y especificidad de 84.8% (IC 95%
75.8% - 90.9%) para el diagnostico de FN. Esta escala no tiene
utilidad cuando los signos clinicos de fascitis son evidentes, y
las conductas clinicas se deben tomar inmediatamente, su uti-
lidad radica en reconocer tempranamente los casos de fascitis
en los que los signos clinicos no son suficientes y una interven-
cion temprana mejorara los resultados de los pacientes™ 727,

Estudios posteriores han mostrado pobre reproducibilidad
de los resultados obtenidos por Wong. En un estudio asiatico
se encontro una curva ROC (de las siglas en inglés: "Recei-
ver Operating Characteristic”) menor a 0,5%, la variabilidad
en especificidad y sensibilidad reportada en diferentes es-
tudios para la escala es amplia™™""*, y puede deberse en
gran parte a la poblacion en la cual se ha implementado. Esta
herramienta puede perder cerca del 20% de los pacientes
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que estan cursando con una verdadera infeccion necrosante
segun lo evidenciado en un estudio de pacientes en el de-
partamento de urgencias de los EEUU*. Otra debilidad de
la escala LRINEC es no considerar ningun factor clinico como
edad, comorbilidades, y otros parametros séricos (como lac-
tato), los cuales podrian mejorar su rendimiento diagnastico.
En conclusion, mientras que un LRINEC alto aumenta la sos-
pecha diagnostica, un puntaje bajo no puede exdluirla.

En el 2015 Barschitz y colaboradores, demostraron que los
valores de proteina C reactiva son mas relevantes de lo pen-
sado y que los niveles de sodio sérico y glucosa tienen menor
impaortancia, asi realizaron variaciones del LRINEC demaostran-
do que al ajustar los valores de proteina C reactiva (150 mg/l
4 puntos y 100 mg/L: 2 puntos), intercambiar sodio y glucosa
por conteo de eritrocitos y agregar niveles de fibrinogeno, asi
como agregar parametros clinicos, especificamente el nivel
de dolor, fiebre, taquicardia, y lesion renal aguda, se optimiza
la escala predictiva, reportando una sensibilidad del 83% y
una especificidad del 90% para los pacientes con sospecha
fuerte (valor mas de 8). Una vez se obtiene el puntaje, es po-
sible clasificar a los pacientes en 3 grupos: "sospecha fuerte”,
"sospechoso” y “no signos de infeccion necrosante™™.

g

El uso de imagenes diagnosticas no es en pa-

de la fascia, se ha documentado una sensibilidad aproximada
de 88,2%, y especificidad de 93,3%. La portabilidad y la rapi-
dez en realizacion de US en los departamentos de urgencias,
son ventajas de esta imagen, especialmente en instituciones
con limitacion para acceder a una resonancia magnética®®,

Otra herramienta diagnostica a tener en cuenta, no menos
importante de las previamente expuestas, es la realizacion de
una biopsia de piel y fascia, que se puede realizar median-
te una incision exploratoria pequena en el area con mayor
compromiso o después de desbridamiento, en la que se ten-
gan en cuenta: los hallazges macroscopicos, la biopsia por
congelacion (los principales hallazgos son la presencia de
neutrofilos, vasculitis y trombosis en la fascia), y la solicitud
de Gram y cultivo. En descripciones de casos estos procedi-
mientos se han relacicnado con un manejo mas oportuno
y menor mortalidad, sin embargo, se debe recordar que la
biopsia por congelacion puede tener falsos negativos's!#-9,

El resultado del Gram y cultivo de la biopsia de tejido pro-
fundo es esencial para el diagnostico microbioldgico de FN.
Por otro lado, la toma de hemocultivos en pacientes con
sospecha de FN es mandatoria, sus resultados, junto a los
cultivos de tejidos, permitiran posteriormente el ajuste del

cientes con sospecha de FN, usualmente consumen mas
tiempo que la realizacion del resto de paraclinicos y pueden
retardar o fallar en el diagndstico de infeccion necrosante, sin
embargo, pueden ser de ayuda en el grupo de pacientes en
que persiste la sospecha diagndstica a pesar de la aplicacién
de las escalas predictivas'®'". En la radiografia la presencia de
gas en el tejido blando representa el dnico signo especifico
de necrosis, pero es visto en un nimero limitado de pacien-
tes, especialmente con infecciones por estreptococos del
grupo A; por lo dems, |a radiografia no evidencia hallazgos
especificos; la TAC contrastada puede funcionar mejor que
la radiografia (sensibilidad 80%). La ausencia de realce de la
fascia junto con evidencia del compromiso de ésta, suelen
tener mayor especificidad para infecciones necrosante que la
visualizacién de aire o edema® *,

La resonancia magnética ha demostrado ser superior a las
dos anteriores, los hallazgos sugestivos de FN incluyen la dis-
minucion de la intensidad de tejidos blandos en T1, la pre-
sencia de un aumento en la captacion de la senal de T2 y
areas focales carentes de realce en la fascia profunda; tiene
sensibilidad y especificidad entre 90 y 100%, y 50 y 85%, res-
pectivamente'® "5, Malghem y colaboradores, reportaron
que el engrosamiento leve de la fascia intermuscular en el
diagnéstico de FN tiene un significado limitado, ya que en
algunos casos podria estar relacionado con celulitis o con
compromisos no infecciosos de la misma, por lo que la espe-
cificidad puede estar sobreestimada®.

Se han realizado varios estudios sobre la capacidad de la ultra-
sonografia en identificar infecciones necrosante, los hallazgos
compatibles son engrosamiento fascial difuso, colecciones de
fluidos anormales a lo largo del plano fascial e irregularidad

(Cudl es la mejor de IPTB

necrosante?

22. Para los pacientes con alta sospecha diagnéstica de IPTB
necrosante, se recomienda manejo quirdrgico.

23. El tratamiento antibidtico empirico debe ser de amplio
espectro debido a que la etiologia puede ser polimicro-
biana, incluyendo el cubrimiento de SAMR. En nuestro
medio se recomienda: vancomicina con cefepime o pi-
peracilina/tazobactam mas clindamicina endovenosa. Se
recomienda remplazar vancomicina por linezolid endo-
venoso en pacientes con falla renal.

24. En caso de pacientes con compromiso de funcion he-
patica o cirrosis, ingesta reciente de comida de mar o
contacto con agua salada, la terapia combinada con ce-
falosporina de tercera o cuarta generacion y doxiciclina
debe ser usada por sospecha de Vibrio vulnificus,

25. Para paciente con factores de riesgo para infeccion por
Aeromanas spp. se recomienda el uso de cefepime, o qui-
nolona mas doxiciclina.

26. Una vez se cuenta con aislamiento microbiologico se
debe ajustar la terapia antibigtica a un espectro mas es-
trecho basado en la susceptibilidad del cultivo.

27. El uso de penicilina mas clindamicina se recomienda para
tratamiento en aquellos pacientes que tienen infeccion
confirmada por . pyogenes.

gia para el

El manejo de las IPTB necrosantes radica en 4 puntos funda-

diagnostico prano, reanimacion hemodinami-
ca, desbridamiento de la lesién (siendo este ultimo de gran
relevancia para asegurar control de foce) y administracion de
antibioticos de amplio espectro™.
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El estado hemodinamico de estos pacientes suele estar gra-
vemente comprometido, no solo por la generacion de res-
puesta inflamatoria sistémica con la vasodilatacion subse-
cuente, sino por grados variables de deshidratacién dada la
pérdida de la integridad de la piel. En el momento en que
una infeccién necrosante sea sospechada, se debe iniciar una
resucitacion hidrica intensiva para optimizar el volumen in-
travascular, mantener perfusion de 6rganos, oxigenacion de
tejidos y limitar los efectos adversos de la hipotension®*.

El manejo quirtrgico inicial con lavado y desbridamiento tie-
ne un gran impacto en los desenlaces, y nunca debe ser re-
trasado a la espera de la estabilizacion hemodinamica previa
a la induccion con anestésicos, porque el control del estado
de choque no ocurrira hasta no haber removido el tejido ne-
cratico e infectado, y en ninguna circunstancia se debe llevar
a un cierre primario de la lesion™.

Una vez el paciente es manejado quirdrgicamente necesita-
ra revisiones cada 6 a 24 horas, segun el contexto clinico,
con el objetivo de evaluar la progresion de la infeccion y la
necesidad de aumentar la extension de desbridamiento. En
un estudio hasta el 84% de los pacientes requieren multiples
intervenciones™,

Wall y colaboradores, recomendaron la admision inmediata
de pacientes con “signos duros” al quiréfano (que incluye
la presencia de bulas, equimosis que precede la necrosis,
presencia de gas en el tejido al examen fisico o por evalua-
cién radiologica y anestesia cutanea), independiente de los
hallazgos de laboratorio™. Una demaora de 12 horas podria
ser fatal dependiendo del progreso de la lesion. Maltiples
estudios han demostrado el aumento en mortalidad con de-
moras en manejo quirdrgico hasta de 24 horas (9 veces mas
riesgo de muerte en 2 estudios)™™*"®, En caso de no tener
una alta sospecha diagnastica, previo al manejo quirdrgico
deberan realizarse estudios imagenologicos y de laboratorio,
sin diferir esto, el inicio de antibioticoterapia.

Los casos esporadicos y la dificultad en diagnostico tempra-
no han limitado la realizacion de estudios de tratamiento
aleatorizados, por lo que la terapia antibiotica debe guiarse
por epidemiologia y el reporte de la tincion de Gram inicial
Teniendo en cuenta que las infecciones pueden ser polimi-
crobianas y que tienen mal pronastico, el uso de terapia em-
pirica de amplio espectro es la opcion mas adecuada.

La estrategia antibiotica inicial debe ser endovenosa dado el
compromiso general que impactara la farmacocinética y la
farmacodinamia de los medicamentos; se recomienda cubrir
Gram negativos, incluyendo P, geruginosa, Gram positivos in-
cluyendo SAMR y anaerobios. Algunos autores recomiendan
la adicion de clindamicina empiricamente en la terapia de
combinacion considerando la alta frecuencia de infeccion
por S. pyogenes como agente causante, el efecto “"Eagle” (un
fenémeno observado en el laboratorio, sin evidencia en en-
sayos clinicos, en que la accion del antimicrobiane no esta

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

afectada por el estado de crecimiento bacteriano), y por la
capacidad de la clindamicina de inhibir la sintesis de la pro-
teina M y su efecto perpetuador del choque™*1%", Para el
cubrimiento de microorganismos especificos segun los cul-
tivos, se puede ajustar el tratamiento a dosis altas de peni-
cilina o ampicilina para Clostridium spp, Streptococcus spp y
Peptostreptococcus spp. y metronidazol o clindamicina para el
cubrimiento de anaerobios como Bacteroides spp, Fusobacte-
rium spp, y Peptostreptococcus spp.

En caso de sospechar infeccion por gérmenes distintos a los
comunes, deberan tenerse en cuenta los factores de riesgo
descritos. La infeccian por Vibrio vulnificus debe ser altamen-
te sospechada en pacientes con enfermedad hepatica cronica
(especialmente en cirrosis alcohélica o infeccion por virus de
hepatitis B o C). Los estudios han demostrado que la inges-
ta de alcohol diaria puede aumentar el riesgo de infeccién
por este microorganismo. Otros factores de riesgo adicio-
nales son las inmunodeficiencias, enfermedad renal terminal
(principalmente los que reciben dosis parenteral de hierra),
desdrdenes gastrointestinales (cirugia, Ulceras, aclorhidria),
diabetes mellitus y desordenes hematolagicos (talasemias,
hemecromatosis)'® ", Los hombres estan mas predispues-
tos por varias razones entre las que figuran factores ocupa-
cionales y recreacionales (con exposicion a peces y mariscos),
mayor nivel sérico de hierro y mayores tasas de alcoholismo.
Otro factor de riesgo relevante es la ingesta o exposicion a
comida cruda de mar o actividades que involucran agua sa-
lada, especialmente en la primavera y el verano en paises con
estaciones (104). En los EE. UU, los individuos susceptibles a
este microorganismo corresponden al 7 a 16% de la pobla-
cion adulta. Menos del 5% de los pacientes con aislamientos
jpara este germen no tienen los factores de riesgo descritos y
corresponden a "personas sanas™®’. Las IPTB por V vulnificus,
representa solo un 30% del espectro de enfermedades que
este germen puede causar (sepsis e infeccion gastrointesti-
nal, son las otras), con un 8% de mortalidad atribuible™" '™,

Las fascitis necrosantes por ¥ vulnificus suelen ser mas se-
veras y rapidamente progresivas, dentro de los factores pro-
nosticos se encuentra el nivel de leucocitos segmentados, el
conteo de bandas, los niveles de albdmina, la hipotension
(<90 mm Hg) y trombocitopenia (<80,000 cel/mm3) (103}
Los estudios demuestran que el LRINEC como puntaje pre-
dictor en este microorganismo es inadecuado para el diag-
nostico temprano®. Los CDC (Centers for Disease Control
and Prevention - Centros de control y prevencion de enfer-
medades, por sus siglas en inglés) y las guias internacionales
como la coreana y la americana, recomiendan una cefalos-
porina de 3 generacion (ceftriaxona en nuestro medio) mas
doxiciclina como manejo empirico.

Otro microorganismo de relevancia es Aeromanas hydrophi-
la, un bacilo Gram negativo que se encuentra en aguas ca-
lidas, frescas y salobres en todo el mundo. La infeccién por
este microorganismo ocurre usualmente posterior a heridas
de inmersion como mordeduras por lagartos, serpientes o
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peces. Por lo general se encuentran en las extremidades o
en regiones corporales expuestas a la inmersion. Estas espe-
cies son resistentes a penicilinas y cefalosporinas de primera
generacion, por lo cual adicional al manejo quinirgico es re-
comendable utilizar cefepime en el esquema antimicrobiano,
quinolonas o TMP SMX al manejo, hasta obtener un aisla-
miento final'™,

El uso empirico de antifingicos no es esencial, pero puede
adicionarse cuando exista evidencia visual o crecimiento en
sangre o en cultivos de elementos fingicos como Candida
spp @ Mucorales spp.'®"5.

Se han estudiado intervenciones adicionales de manejo, y
entre ellas las dos principales son el uso de inmunoglobu-
lina endovenosa (IglV) y la aplicacion de oxigeno hiperba-
rico'®'"#, E| mecanismo propuesto para la efectividad de la
IglV radica en su unién a los superantigenos circulantes y
su posterior inactivacion. Estudios retrospectivos demostra-
ron algdn tipo de respuesta, pero los ensayos aleatorizados
terminaron por comprobar que no existe beneficio en super-
vivencia o costo efectividad. En 2017 el estudio danés INS-
TICTC (por sus siglas en inglés), aleatorizado, no encontrd
beneficio en funcion fisica o supervivencia a los 6 meses™,

El oxigeno hiperbarico ha sido propuesto posterior a una
intervencion quirdrgica, con la racionalidad del aumento en
la concentracion de O2 disuelto en los tejidos que rodean
al musculo o la fascia y su probable efecto bactericida en
microorganismos anaerobios. No obstante, la limitacion de
camaras hiperbaricas ha impedido estudios adicionales, por
lo que su uso no es recomendado y no existe la evidencia
suficiente™.

Cudl es la mejor estrategia para el diagnéstico de pio-

miositis?

28. Realizar cultivos de secrecion purulenta y hemocultivos
para obtener aislamiento microbiologico.

29. Se recomienda la resonancia magnética para el diagnos-
tico de piomiositis. La tomografia y la ecografia se reco-
miendan como alternativa para el diagnostico.

La piomiositis es una infeccion purulenta de los grandes gru-
pos musculares estriados con formacion de uno o mas absce-
sos en las capas musculares profundas'™. Se han identificado
varios factores de riesgo que predisponen a esta infeccion,
siendo todos comunes a la disrupcion de la piel y a alteracio-
nes en los mecanismos de defensa del huésped (VIH/Sida, dia-
betes, desnutricion, neoplasias, enfermedades autoinmunes,
hepatopatias cronicas, uso de drogas IV, uso de esteroides)
En un estudio argentino fue posible identificar algin factor
predispanente en la mayoria de los casos, siendo el mas fre-
cuentemente identificado la infeccion por VIH en el 60%™ %=,
Cerca del 50% de los pacientes acusan haber sufrido un trau-
ma contundente o antecedente de ejercicio intenso'™.

Dentro de los grupos musculares mas cominmente afecta-
dos, se encuentran la cintura pelviana y los miembres infe-

riores (cuadriceps 26 %, iliopsoas 14%, gemelos y psoas), sin
embargo, el tronco, los brazos y la espina también pueden
verse afectados, ademas puede identificarse un compromiso
uni o multifacal. El primera fue mas frecuente (S9%) en el
estudio de Méndez y colaboradores'™). Hasta en el 40% el
compromiso puede ser secuencial o simultaneo’™'™,

Fisiologicamente hay identificacion de tres estadios'. En el
estadio |, la siembra bacteriana a nivel muscular ocurre, cau-
sando edema y dolor, sin embargo, dado que los musculos
afectados son muy profundos, la aponeurosis muscular y la
fascia pueden retardar transitoriamente el compromiso del
tejido celular subcutaneo y la piel junto con los signos infla-
matorios superficiales, los estudios han demostrado que existe
una demora en el diagnostico cercano a los 10 dias (93). En
el estadio Il o supurativo, que ocurre 10 a 20 dia posterior
a la lesion, hay formacion de colecciones y aunque la mayor
parte de los pacientes son reconocidos en este periodo, no
hay signos clinicos obvios de absceso o afeccion muscular
propiamente dicha. Se deben realizar estudios para descartar
diagnésticos diferenciales como trombosis venosa profunda,
h sarcoma, tromboflebitis, artritis séptica y osteo-
mielitis. 5i la enfermedad progresa, es posible identificar un
estadio Il cuando hay disfuncion multiorganica y sepsis'™'®,

La mayoria de los pacientes presentan clinicamente fiebre y
mialgias, asociadas a musculos que se palpan “lefiosos” y ha-
llazgos paraclinicos especificos dentro de los que se encuen-
tra una leucocitosis moderada con desviacién a la izquierda,
elevacion de la velocidad de sedimentacion globular (VSG)
y PCR, y enzimas musculares normales (algunas veces pue-
den elevarse)*. Los hemocultivos son positivos en el 5 a 30%
de los casos, y de estos hasta un 75% son positivos para S,
aureus, seguido de estreptococos del grupo A, y neumoco-
co, aunque los bacilos Gram negativos vienen en aumento
(30%)'8""1%1% Un estudio colombiano mostré en 132 pa-
cientes con piomiositis que mas del 95% tenian cultivo posi-
tivo para S. aureus™.

Las diferentes técnicas radiolegicas ayudan no solo al diag-
nostico sino ofrecen un abordaje terapéutico mediante dre-
naje. La puncion guiada por ecografia es un procedimiento
Gtil para el diagnostico temprano, descartar otros diagnosti-
cos y mejorar la sintomatologia del paciente. Dada la facili-
dad para su realizacion en los departamentos de urgencias,
esta recomendada. Es capaz de identificar el tejido perimus-
cular y la presencia de colecciones (hipoecoicas), con realce
posterior. Por ecografia los abscesos no poseen flujo inter-
no y son compresibles manualmente, lo cual la diferencia de
otras masas apreciadas en tejidos blandos™'™,

La tomografia computarizada permite evaluar todos los pla-
nos de la lesion, y es util en identificar el compromiso muscu-
lar profundo como en el caso del psoas, en que la ecografia
no es suficiente. Por medio de la adicion de medio de con-
traste es posible presencial un anillo de realce en las dreas
necroticas del musculo viable™ '™,
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La prueba de oro es la resonancia magnética (RM), permite
visualizar la extension total de la infeccion y la localizacion
exacta de la misma, asi como el compromiso de estructuras
adyacentes (articulacion, hueso, etc); es el método mas sen-
sible para detectar cambios inflamatorios en la fase supura-
tiva temprana, por lo que ayuda en el diagnostico precoz.
Sin embargo, su realizacion esta limitada por los costos y el
acceso en nuestro medio® 19108,

La falla en disponer de un diagndstico temprano, la falta de
sospecha clinica y el manejo quirdrgico retrasado o incom-
pleto, puede ocasionar un diagndstico y manejo tardio, con
el riesgo de secuelas como cicatrices musculares, debilidad
residual y mortalidad en el 0.5% a 2.5% de los casos'™,

¢Cudl es la mejor estrategia para el para el tratamiento
de piomiositis?
30. El manejo con vancomicina se recomienda como terapia
empirica inicial.
* El linezolid es una alternativa en pacientes con falla re-
nal aguda.
. Cefazolina u oxacilina se recomiendan en el tratamiento
de piomiositis por SAMS.
32 Se recomienda realizar un drenaje temprano del material
purulento.
33, Se deben realizar imagenes de control en pacientes con
bacteriemia persistente para identificar focos no drena-
dos de infeccion.
Los antibiéticos deben ser administrados via endovenosa
inicialmente, pero una vez exista mejoria clinica se podra
realizar cambio a manejo oral siempre y cuando no exista
evidencia de endocarditis o absceso metastasico.
Se recomienda una duracion de la terapia antimicrobiana
de 2 a 3 semanas.

3

-

3

e

dades, el estado de inmunidad del individuo, el nimero de
colecciones identificadas, la extension de las mismas y la im-
posibilidad para drenaje completo, para estos casos un pe-
riodo de antibiotico mas largo podria ser considerado'®'7%,

En caso de evidenciar formacion de abscesos, el manejo
adecuado como previamente fue discutido, es la incision y
el drenaje. Dado que la mayoria de pacientes son diagnosti-
cados cuando una coleccion ya ha sido formada (estadio Il y
111}, el drenaje seguido de la administracion de antimicrobia-
no endovenoso permanece como el manejo de eleccion™".

Hace varios afios el drenaje se realizaba por técnica abierta
en salas de cirugia, sin embargo, recientemente el desarro-
llo de las técnicas radiologicas ha permitido la realizacion
de punciones percutaneas guiadas por TAC o ecografia y la
opcion quirirgica se desplaza a alternativa cuando no es po-
sible lograr un drenaje completo por los métodos de radio-
logia intervencionista®™.

En caso de que exista una respuesta clinica desfavorable,
a pesar de adecuado cubrimiento antimicrobiano, se debe
considerar la toma de imagenes de control (RM o TAC) para
descartar la presencia de complicaciones o la persistencia de
colecciones.

ZCuales son los factores de riesgo para IPTB por microor-

ganismos Gram negativos?

35. Se recomienda la administracion de tratamiento para el
cubrimiento de Gram negativos en pacientes con IPTB
«con relacion a compromiso de las estructuras del tracto
genitourinario, gastrointestinal, region perineal, inmuno-
supresion, llceras, infeccidn necrosante, infeccién adqui-
rida en el hospital o contacto con agua dulce o salada,

Si bien la causa principal de IPTB a nivel internacional esta

La opcidn terapéutica de la piomiositis ust va de la
mano con el estadio en el cual haya sido diagnosticado el pa-
ciente. El diagnostico temprano de piomiositis puede agilizar
el uso de antibidticos parenterales que impidan la evolucidn
de la infeccion y la formacion de abscesos®. En los estadios
iniciales, dada la ausencia de colecciones francas en las image-
nes diagndsticas, es posible iniciar manejo antibidtico empiri-
co guiado por epidemiologia local y segun los factores de ries-
go del individuo. En Colombia, dada la prevalencia de SAMR,
se recomienda el inicio con cubrimiento de amplic espectro
con vancomicina. El uso de linezolid es una alternativa en pa-
cientes con funcién renal alterada. El cubrimiento para Gram
negativos actual s6lo se rec para pacientes in-
munosuprimidos o con trauma penetrante al muasculo™ .

Si bien la duracion de la terapia no ha sido establecida, por
lo general varia entre 2 a 6 semanas dependiendo de la gra-
vedad de la infeccion y la respuesta clinica que presente el
paciente. Habra también que tener en cuenta las comorbili-

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

rep por los microorganismos Gram positivos, tam-
bién existe un porcentaje, no despreciable, de infecciones
causadas por bacilos Gram negativos. De la correcta identi-
ficacion de estos potenciales casos dependera un tratamien-
to empirico adecuado, las infecciones por microorganismos
Gram negativos son infrecuentes y tienen un espectro mas
grave de enfermedad™.

Es comiin ver este tipo de microorganismos no solo en con-
diciones de inmunocompromiso, como trasplante de drgano
y neutropenia, sino también en cirrosis, VIH, uso de drogas
endovenosas, diabetes mellitus, uso previo de antibidticos
(flusroquinolonas y carbapenémicos) y hospitalizaciones
prolongadas con requerimiento de estancia en UC|'02111112,

Los bacilos Gram negativos mas comdnmente identificados
suelen ser Escherichia coli y Klebsiello pneumoniae, no obstan-
te, otros como Serratia spp., Pseudomonas spp., Capnocytopha-
ga spp., y Vibrio spp. también han sido aislados'”. En un es-
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tudio realizado por Chang et al en Taiwan 2008, se reportd
K. pi ize como etiologia de IPTB en extremidades en
cerca del 17% de los casos con predominio en hombres (OR
11,5, IC 95% 1,1-116,8, p = 0,039), cirrosis hepética (aOR 12,5,
1C95% 2,0-79,1, p = 0,007), neoplasias malignas y alcoholismo.

También se han descrito las siguientes relaciones: Steno-
trophomonas maltophilia en IPTB de pacientes criticamen-
te enfermos de la UCI o en traumas durante la cosecha de
maiz, Burkholderia spp. en IPTB de soldados con heridas de
inmersion, Pseudomonas spp, Aeromonas spp, y Vibrio spp.
en relacién a exposicion acuatica, Acinetobacter spp. durante
catastrofes naturales y heridas de guerra, y K. pneumonioe en
malignidades hematologicas'.

En el registro multicéntrico colombiano de infecciones de piel
y tejidos blandos'™ el 17,7% de los casos fueron atribuibles
a gérmenes Gram negativos. Los microorganismos aislados
con mayor frecuencia fueron E. coli (8%), P aeruginosa (6%),
K. pneumoniae (4%), Proteus mirabilis (4%), y otras entero-
bacterias (6%). Los factores de riesgo identificados fueron:
infeccion necrosante (P< 0,01), infeccion del sitio operato-
rio (P< 0,01), pie diabético (P< 0,01), Ulceras por presion (P<
0.01), infeccion perineal (P< 0.01), infeccion adquirida en el
hospital (P= 0,02), pacientes con edad entre 45 a 64 afios,
comparado a pacientes de 15 a 45 anos (P= 0,017), e inmu-
nosupresion (P= 0,019).

¢Cudndo se debe hospitalizar un paciente con IPTB para

lograr una mayor curacién clinica?

36. Se recomienda hospitalizar a un paciente con IPTB no
purulenta o purulenta si presenta sepsis, comorbilidad no
controlada, sospecha de infeccion necrosante, sospecha
de miembro en riesgo, si requiere soporte social para ga-
rantizar el tratamiento, inmunosupresién o tratamiento
fallido

37. Se recomienda dar egreso para continuar con manejo
ambulatorio oral en un paciente con IPTB cuyas comor-
bilidades se encuentren controladas, tenga un manejo
antimicrobiano definido, una evolucién clinica favorable,
tolere la via oral y se garantice el suministro del medica-
mento,

Del abordaje inicial que se le brinde al paciente, dependera
el éxito de las intervenciones ofrecidas en reducir la mor-
bimaortalidad, por lo anterior se ha propuesto un abordaje
dependiente de la gravedad de infeccion para establecer el
sitio y el tipo de manejo a ofrecer. El tratamiento basicamen-
te puede ser oral o parenteral, recordando siempre gue el
tratamiento empirico, dependiente de epidemiologia local y
de los microorganismos que se sospechan, debe ofrecerse
en el menor tiempo posible dado que la primera dosis de
antibiotico siempre es la mas importante®.

Los estudios realizados hasta la actualidad contindan eviden-
ciando un mayor nimero de hospitalizacion del necesario,
segun las cifras de infecciones no complicadas™ '™, Factores

socioecondmicos, inseguridad del tratante o exigencia del
paciente juegan roles importantes en la decision final de la
ubicacién del enfermo.

Shrock reportd come factores para manejo hospitalario el
sexo femenino y la presencia de leucocitosis mayor de 15.000
cel/mm* '™, sin embargo, estudios adicionales como el de Sa-
bbaj et al encontrd como unico factor predisponente para
hospitalizacion, la presencia de fiebre'". Se ha demostrado
que solo un porcentaje bajo de pacientes con IPTB presentan
fiebre en el momento de ingreso a urgencias'®. Otras prue-
bas como el lactato elevado podrian representar un mar-
cador valido para el manejo hospitalaric como subrogado
de una alteracion metabdlica subyacente, pero no todos los
pacientes tienen indicacion clinica de solicitud de este labo-
ratorio al ingreso'"”.

La guia americana para el manejo de IPTB del 2014 (IDSA)
propone una clasificacién dependiente de gravedad, basada
€n un esquema propuesto por Eron et al en 2003 capaz de
dividir a les pacientes en infeccion leve, moderada o severa
dependiendo de su estabilidad clinica, factores de riesgo y
comorbilidades'™® ", Sin embargo, ha sido criticada por ser
poco practica, y por el grado de subjetividad sobre el estado
clinico del paciente. En el afio 2014 Tiwari y Lal, realizaron
un estudio que permitia evaluar el rol de la estratificacién
por gravedad en el abordaje terapéutico y el pronastico,
plantean cuatro clases de infeccion: Clase 1, los pacientes no
presentan signos o sintomas de toxicidad sistémica o pre-
sencia de comorbilidad que pueda complicar el tratamien-
1o, y usualmente es posible manejarla ambulatoriamente de
forma oral o topica’*'*, En la infeccion clase 2 los pacien-
tes lucen enfermos, pero las comorbilidades se encuentran
estables (por lo general tienen mas de 1 comorbilidad que
puede prolongar el tratamiento o complicar el cuadro clini-
co general). Algunos de estos pacientes mejoran con terapia
oral, otros requieren una vigilancia intrahospitalaria corta, y
no hay forma de predecir el comportamiento de estos pa-
cientes, por lo que la terapia endovenosa podra ser preferi-
da inicialmente al menos por un breve periodo de tiempo y
posteriormente manejar en hospitalizacion en casa'®'*®, En
la clase 3, el paciente puede tener una apariencia que su-
giere sepsis (alteracion de estado de conciencia, taquicardia,
taquipnea o hipotension) o alguna comorbilidad no contro-
lada que interfiera con la respuesta al antimicrobiano. Estos
pacientes usualmente requieren manejo intrahospitalario y
parenteral, pero presentan respuesta clinica rapida favorable
que permite en pocos dias el cambio de via de administra-
cion o el manejo ambulatorio'™ ™, En la clase 4 el paciente
esta en sepsis o con una infeccion potencialmente fatal como
las infecciones necrosante y siempre deberan ser manejados
de forma hospitalaria, para terapia médica y quirirgica, en la
mayoria de los casos™*'*.

Nathwani et al, han propuesto una serie de criterios que per-

miten establecer la posibilidad de cambio a un manejo oral;
todos los criterios deben ser cumplidos: manejo endovenoso
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mayor a 24 horas, infeccién clinicamente estable o mejoria
clinica, afebril, leucocitos entre 4000 y 12000/L, ausencia de
taquicardia, tension arterial sistolica = 100, tolerancia a la via
oral, microorganisme susceptible al manejo actual (si hay
disponibilidad de cultivos)'*'. La mejoria clinica (documenta-
da eon una reduccién mayor al 20% del tamafio de la lesién)
asi como la tolerancia a la via oral deben estar aseguradas
previas al egreso, el mismo espectro antibidtico usado pa-
renteralmente puede ser cambiado a via oral™'#,

Puntos de buena practica

ZCudles son los puntos claves en la atencién de un paci-
ente con IPTB?

Considerar los siguientes puntos para definir la necesidad de
hospitalizacion del paciente: comorbilidades, presentacion
clinica, sitio de la lesian, tamanio de la lesion, signos de in-
feccion necrosante, condiciones saciales y red de apoyo™®.

« Presencia de comorbilidades que impacten la progresion
y la respuesta clinica de IPTB: inmunocompromiso, enfer-
medad hepatica o renal, enfermedad vascular, asplenia o
neuropatia.

+ La presentacion de fiebre (mayor a 40 grados o menor a
35°C), hipotension, taquicardia (mas de 100/min) o alte-
racion del estado de conciencia, todos estos como repre-
sentacion de sepsis y posible compromiso profundo de
la infeccién

« Sitio de la lesion: compromiso de mano o cabeza repre-
sentan gravedad

= Tamano de la lesion cualquier infeccion con compromiso
mayor al 9% de area corporal total debe ser considerada
como severa.

« Presencia de signos o sintomas especificos: bulas, hemo-
rragias, dolor desproporcionado, crepito, anestesia, pro-
gresion rapida.

« Condiciones sociales y emocionales: pacientes sin red so-
cial de apoyo, psicoldgicamente inestables, con riesgo de
no adherencia a la terapia o incapaces de seguir ordenes,
no obstante, debera evaluarse la pertinencia de manejo
endovenosao vs oral durante la hospitalizacion (127).

Ajustes en el tratamiento: La mejoria clinica debe ser eviden-
te entre las 48 y 72 horas posterior al inicio del antibidtico.
En ese tiempo los médicos deberan realizar una nueva eva-
luacion completa del contexto clinico del paciente en miras
a efectuar ajustes terapéuticos, seguan los cultivos (si ha sido
posible su realizacién) o el juicio clinico!"'#1#.1%¢_E| desesca-
lonamiento antibidtico, el cambio de endovenoso a via oral,
la hospitalizacion domiciliaria, la realizacion de procedimien-
tos quirtrgicos o el egreso, deben ser considerados. El ajuste
del manejo debera realizarse con los aislamientos finales de
cultivos siempre que estén disponibles, para permitir el ajus-
te terapéutico con un espectro de cubrimiento mas estrecho
al originalmente colocado.

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

Otra estrategia propuesta es el manejo de pacientes en hos-
pitalizacion domiciliaria, que permite la administracion de
antibiéticos parenterales en el domi del padente. Un
estudio controlado y aleatorizado que compard el uso de
medicacion intravenosa en el hospital vs en casa para el ma-
nejo de celulitis no encontrd diferencias en los desenlaces,
y evidencid mayor grado de satisfaccion del paciente con el
manejo domiciliario'®. Los programas de hospitalizacion do-
miciliaria han demostrado un alto porcentaje de éxito (87%
en el Reino Unido) y solo 7% de eventos adversos y 6% de
readmisiones'®,

Egreso: La estrategia mas Otil en términos de costo/efec-
tividad, es un egreso temprano, aunque no hay recomen-
daciones formales respecto a esto, y su implementacion va
en paralelo con la posibilidad de cambio de manejo a via
oral."™1#112815 E| mejor candidato a esta estrategia serd el
paciente que cumpla con las siguientes indicaciones:

= Cumplir con todos los criterios para cambio de antibioti-
co a via oral

= No tener razones adicionales de estancia hospitalaria dis-
tintos a la infeccion

+ Estado de conciencia estable

= Comorbilidades estables

= Situacion social estable

= Plan de duracion final del antibidtico posterior a egreso

+ Sequimiento clinico

*«  Educacion frente al cuidado de heridas

= Control glicémico estable en caso de DM

Ver Algoritmo para el tratamiento de paciente con IPTB
(figura 1)

Agradecimientos: Al Dr. Gilberto Montoya por la revision al
consenso y sus sabias sugerencias.

SVB ha realizado conferencias financiadas por Pfizer, y Merck
Sharp and Dhome, JAC ha realizado conferencias financia-
das por Pfizer, MSD, Becton Dickinson. CAA ha realizado
conferencias financiadas por Pfizer, y Merck Sharp and Dho-
me, JVOP ha realizado conferencias financiadas por Pfizer,
y Merck Sharp and Dhome. IBM ha realizado conferencias
financiadas por Pfizer, y Merck Sharp and Dhome.

MAC, FG, JLC, CC, SMG, JYR, AMG no declaran conflictos de
interés

Todos los autores han leido y aprobado el manuscrito, y
cumplen con los requisitos de autoria.

Este consenso ha recibido financiacién por parte de Pfizer,
GSK y Lafracol

Escaneado con CamScanner



Guia de Practica Clinica para el Diagnstico y Manejo de las Infecciones de Piel y Tejidos Blandos en Colombia

Tabla 2. Agentes mas frecuentemente invelucrados en las IPTB y factores de nesgo.

Caracteristica /

Entidad Lacalizacién Agente Etiolagica
Factor de riesgo asociado v b

Costrosa- himedo, principalmente 5. pyogenes
localizacion facial
Impétigo Epidermis
Ampollosa- localizadas 5. qureus
© diseminadas
Ectima Epidermis y dermis
Foliculo piloso
Faliculitis
i superficial
§. aureus- SAMR
Vi Foliculos piloso
profundo
(U Carbunclos Dermis
Streptococcus pyogenes
Erisipela Dermis Estreptococos grupo B, Cy G
S.oureus (ocasional)
S.aureus. SAMR
Al Tejiclo celular i 5!
sos
Shokas rrencia mp!ocr:xtm spp,
agnaerobios
No asociados a puerta Estreptococos B-hemoliticos
de entrada concreta
Celulitis Tejicko celular
T e Asociada a forinculos,
abscesos y 5. aureus- SAMR
traumatismos
ek 5. aureus- SAMR
= e 9 Streptococcus spp
it Clestridium botulinum
Linfedema crénico Streptococcus spp
iy Secundaria a heridas Clostridium perfringens
ulitis = :
s Tejida celular traumaticas sucias o Otras especies de
subcutineo quinirgicas Clostridium spp
Heridas en agua 5
Az Aeromanas hydrophila
Herida con agua o
Infecciones salada i i
Profundas
Polimicrobiana
-Aerobios: Streptococcus,
Staphylacoccus aureus
Fascitis — Bacilos gram negativos
ascia
necrasante -Anaerobios: Peptostreptococcus,
Bacteroides, Clostridium spp
Monomicrobiana: § oureus
. pyogenes
Clostridium spp
Mionecrosis Gangrena gaseosa Clostrichum
perfringes
Misculo X S
Antecedentes de SAMR (30%)
Piomiosistis colonizacion, infection, 5. pyogenes
hospitalizacion previa 5. pneumonige
Enterobacterias
S, aureus
Infeccion de dlceras por Enterobacterias
presidn P aeruginosa
Anaerobios
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Tabla 3. Resumen de recomendaciones

Pregunta

Cudl es la mejor estrategio
para el diognostico de
impétigo y ectima?

Recomendacion

1. Se recomienda basar el diagndstico de impétigo y ectima en los
hallazgos clinicos. Se recomienda realizar tincign de Gram y cultiva
de secrecin purulenta o exudado en los casos en que se quiera
identificar §. gureus o estreptococa beta- hemolitico por intarés
epidemiolégico.

Nivel de

evidencia

Grado de

Recomendacion (mediana)

Adecuada

Cudl es [a mejor estrategio
para ef tratamiento de
impétigo y ectima?

2. El impétigo (buloso y no buloso) puede ser tratado con
antibiético tépico u oral, sin embargo, la terapia oral esta
recomendada para paciente con miiltiples lesiones (mis de 5), o en
Ibrotes epidémicos de glomerulonetrits (GMN)

postestreptocacica para disminuir la transmision de |a enfermedad,

Adecuada

85

3. El tratamiento tpico del impétigo no buloso o buloso debe ser

«con mupirocina, acido fusidico o retapamulina 2 veces al dia por 5

dias. Barrera de acceso: Retapamulin es un antibiatico topico que
no esta comercializado en Colombia.

Adecuada

4 El tratamiento para ectima debe ser oral

Adecuada

5. Se recomienda que el tratamiento oral en casos de ectima o
impétigo se realice con un antibiético activo contra SAMR a menos
que se tenga un cultivo que evidencie SAMS o Streptococcus B
hemoliticos del grupo A, con una duracién de 7 dias.

a. Se recomienda realizar el tratamiento empirico con trimetoprim/
sulfametoxarol o clindamicina

b Si la infeccion es por SAMS se recomienda cefalexina o
dicloxacilina.

<. 5i la infeccién es por estreptococo beta hemolitico del grupo A se
recomienda penicilina oral o cefalexina.

Adecuada

¢Cudl es la mejor estrategia
para el diagnéstica de IPTB
purulenta?

6. Realizar tincion de Gram y cultivo de secrecion purulenta

Adecuada

7 Se recomienda utilizar [a ecografia de piel y tejidos blandos come
una herramienta para diagnosticar abscesos cuando existan dudas
del diagnéstico después de la valoracion clinica

Adecuada

¢Cudl es la mejor estrategia
para el tratamiento de PTE
purulenta?

& Se recomienda la incisidn y drenaje para absceso, carbinculo,
fordnculos grandes (mis de 2em) y quiste epidermoide infectado

2+

Adecuada

9. Para pacientes con IPTE purulenta asociada a signos de respuesta
i ia sistémica, o i © abscesa de mas de
cinco centimetros, o absceso con celulitis extensa, o recumente al
manejo con incision y drenaje, se recomienda el inicio de antibiotico
aral contra SAMR en adici6n a la incisién y drenaje.

Adecuada

10. Para el maneja antibidtico empirica de IPTE purulenta se
las siguientes h Euti
- Para el manejo ambulatorio: TMP SMX o clindamicina oral por 5 a
7 dias, ahernativa linezolid 600mg oral cada 12 horas.
+ Para el manejo hospitalario: icina, eomo
linezolid daptomicina,
tigeciclina o ceftarolina, por 7 a 14 dias

Adecuada

&5

¢Cudl es la mejor estrategia
para el diagnéstico de IPTE
para erisipela y cetulitis?

1.5 ienda la ion de aspirados, o
biopsia de piel para diagndstico de erisipela o celulitis, en pacientes
que se &n qui ia activa, tengan i
inmunodeficiencia celular severa, o por interés epidemiolégico.

Adecuada

¢Cudl es la mejor strategia
para el tratamiento de
erisipelo y celulitis?

12. Los antibidticos recomendados para el manejo oral de erisipela
o celulitis son de primera linea cefalexina, como alternativa
clindamicina, amonxicilina/clavilanato o TMP SMX.

Adecuada

13. Los antibioticos rec para el manejo i de
erisipela o celulitis son ls oxacilina, cefazolina, ampicilina sulbactam
o dlindamicina, coma altemativa amaxicilina/davulanato,

Adecuada

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |
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Recomendacién

14 Para pacientes en los que la celulitis se asocia con trauma
penetrante, infeccion previa o colonizacien por SAMR, uso de
drogas celulitis i ion se
debe administrar un antimicrobiano efectivo contra SAMR y
estreptococos.

Nivel de

evidencia

Grado de

Recomendacién (mediana)

Adecuada 9

15. La duracién recomendada de antimicrobiano es § dias, pero el
tratamiento podra ser extendido si la infeccion no ha mejorado en
este periodo de tiempo. Grado de recomendacion fuerte, nivel de
evidencia alto.

Adecuada

¢Cudl es lo mejor estrotegio
para el diognostico de IPTB
necrosante?

16. La fascitis necrosante debe sospecharse cuando se presentan
cualquiera de los siguientes sintomas o signos: (1) dolor severo
inconsistente con los hallazgos en el examen fisico, (2) deterioro
dlinico rapidamente progresivo, (3) SIRS, (4) ampolias, (Sledema a
tensian (Elequimasis o piel necrdtica, (7) crepitacion palpable, (8)
hipoestesia localizada en piel.

Adecuada 8

17. Se recomienda que el uso de escalas o procedimientos
diagnasticos no retrase el inicio de tratamiento en pacientes con
alta sospecha dinica

Adecuada 9

18. En pacientes con duda clinica, se recomienda usar la escala de
LRINEC modificado para orientar la decision del manejo quinirgico

Adecuada 9

19. En pacientes con duda diagnastica, se recomienda el uso de
ecografia, TAC o RM segin disponibilidad

20. Bl signo clinico principal intracperatorio para diagnosticar IPTB
necrosante es el aspecto macroscopico del tejido celular subcutaneo
y la fascia.

21, Para el di i ol se realizar Gram y
cultivo de 1ejido profunda intraoperatorio y hemocultivos.

Cudl es lo mejor estrategia
para el de IPTB

22. Para los pacientes con alta sospecha diagnostica de IPTB
se manejo gquir

mecrosante?

23. 1 tratamiento antibidtico empirico debe ser de amplio espectro
endovenose, debida a que la eticlogia puede ser polimicrobiana,
incluyendo el cubnimiento de SAMR, en nuestro medio se
recomienda: vancomicina con cefepime o piperacilina/tazobactam
mas clindamicina endovenosa. Se recomienda remplazar
vancomicina por linezolid endovenoso en pacientes con falla renal

Adecuada 8

24, En caso de pacientes con compromiso de funcion hepatica o
ciosis, ingesta reciente de comida de mar o contacto con agua
salada, la terapia combinada con cefalosporina de tercera o cuarta
generacion y doniciclina debe ser usada por sospecha de Vibrio
wulnificus.

Adecuada 9

25. Para paciente con factores de riesgo para infeccion por
Aeromonas spp. se recomienda el uso de cefepime, o guinolona
mas daxicilcina

Adecuada 9

26. Una vez se cuenta con aislamiento microbiologico se debe
ajustar la terapia antibiotica a un espectro mas estrecho basado en
la susceptibilidad del cultive

Adecuada 8

27. Bl usa de penicilina mas clindamicina se recoméenda para
tratamiento en aquelios pacientes que tienen infeccién confirmada
por Streptococcus B hemolitico del grupo A

Adecuada 7

Cual es la mejor estrategia
para el diagndstico de
plomiositis?

28, Reslizar cultivos de secrecion purulents y hemocultivos para
obtener aislamiento microbiolégico.

Adecuada 5

29 Ser jenda ls para el
de piomiositis. La tomografia y la ecografia se recomienda como
alternativa para el diagndstico.

#Cutl s lo mejor estrategio
para el para el tratamiento de
piomigsitis?

30. El manejo con vancomicina se recomienda como terapia empirica
iniciol
*l linezolid es una altermnativa en pacientes con falla renal aguda

Tee

Adecuada 9
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Recomendacion Nivel de Grado de

evidencia Recomendacion (mediana)

31. Cefazolina o oxacilina se recomiendan en el tratamiento de
piomiositis por SAMS

Tae Adecuada 9

32. Se recomienda realizar un drenaje temprano del material
purulento

Te4 Adecuada 8

33. Se deben realizar imagenes de control en pacientes con
bacteriemia persistente para identificar focos no drenados de T+4 Adecuada 9
infeccion.

34.Los i deben ser ini via

inicialmente, pero una vez exista mejoria clinica se podra realizar
cambio a manejo oral siempre y cuando no exista evidencia de
endocarditis 0 absceso metastasico.

¢Cuales son los factares 35.5e " la n de para el

de riesgo para IPTE por cubrimiento de Gram negativos en pacientes con IPTB en relacion
NCrOrganismo a compromiso de las estructuras del tracto genitourinario,

Gram negativas? gastrointestinal, regién perineal, inmunosupresion, Glceras, infeccitn
necrosante, infeccion adquirida en el hospital o contacto con agua
dulce o salada

¢Cudndo se debe hospitalizar | 36. Se recomienda hospitalizar a un paciente con IPTB no purulenta
un © purulenta si presenta sepsis, comorbilidad no controlada,
paciente con IPTE para lograr | sospecha de infeccion necrosante, sospecha de miembro en 1+ Adecuada 8
una mayor curacion clinica? | riesgo, si requiere soporte social para garantizar el tratamiento,
inmunosupresién o tratamienta fallido

T+4 Adecuada 9

1+ Adecuada 9

37. Se recomienda dar egreso para continuar con manejo
ambulatorio oral en un paciente con IPTB cuyas comorbilidades se
encuentren controladas, tenga un manejo antimicrobiano definido, 1+ Adecuada g
una evolucion dinica favorable, tolere la via oral y se garantice el
suministro del medicamento.

Tabla 4. Dosis de antimicrobianas para el manejo de IPTB

Tipo de Intervalo de

z Antibistico S Ajuste en Falla renal
terapia dosificacion

Amaxacilina/ Cada12h
i 875/125 mg 500/125 mg ke kb TFG 10-50: 250-500 mg c/12 h TFG <10: 250-500 mg /24 h
Cefalexina 500mg-1g Cada 6 h TFG 10-50: 500 mg /12 h TFG<10: 150 mg ¢/12 h
Clindamicina 300 mg CadaBh No requiere ajuste renal
et R s00mg adirt No requiere sjuste renal. Dar una dosis despues de
hemodialisis
Deicilina 100 mg Cada12h | Norequiere ajuste renal
Linzezolid 600 mg Cada 1 2h No requiere ajuste renal.
Trimetoprim/ 160/B00 mg 122 tabletas 1;2 ?g;g :’fg mg‘ﬂ:‘;:ia h
AR ottt @HRIZN | 106210 No recomendada
Cefazolina 1-2g CadaBh gl LR

TFG <10:1-2g c/24-48 h

Clindamicina 5°°': m’"‘ CadaBh | Norequiere ajuste renal
Daptomicina 6-10 mg/kg/d Cada24h | TFG < 30 ¢/ 48 horas
INTRAVENOSA Linzezolid 600 mg Cada12h No requiere ajuste renal.
Oxacilina 2g Cadadh No requiere sjuste de dosis renal
Trimetoprim/ 8-10 mg/kg/d TFG 30 - 90: 5 - 20 mg/kg/d TFG 10-29: 5-10 mg/kg/d, /12h
CadabaiZh
sulfametoxazol TFG<10: No recomendada
15-20 s
Vancomicina g/ dosis Cadal2h | TFG10-50: ¢/24-96 h Hemodialisis/CAPD 7.5 mg/Kg, ¢/2-3d

o dia; g: gramo; h- hora; TFG: tasa de filtracién glomerular;
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Figura 1. Algeritmo para la decision del manejo hospitalario en pacientes con IPTB
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ANEXO 1

Microbiologia de las infecciones de piel y tejidos
blandos (ipth)

5. pyogenes y 5. aureus en IPTB

Las cepas de 5. pyogenes que causan el impétigo presentan
patrones de genotipe emm diferentes a las cepas asociadas
con amigdalitis y faringitis, por lo que se pueden dividir en
3 grupos clinicos y ecologicamente relevantes'; los patrones
de genotipos emm AC tienen una gran predileccion por cau-
sar infecciones de garganta, las cepas del patron emm D por
causar impétigo', mientras que las de patron £ causan infec-
ciones en ambos sitios®. Otra caracteristica que los diferencia
es su apetencia de unién por los queratinocitos®.

A pesar del paso del tiempo, la sensibilidad de S. pyogenes
a la penicilina continda siendo representativa (la prueba de
susceptibilidad no es necesaria de acuerdo a la CLSI -~ Clini-
cal and Laboratory Standards Institute) no obstante, el au-
mento de tolerancia al antibiotico.

Staphylococus aureus ha desarrollado resistencia a practica-
mente todas las clases de antibidticos disponibles, incluyendo
agentes inhibidores de pared como B-lactamicos y glicopep-
tidos; inhibidores ribosomales como macrolido-lincosamida,
estreptogramina B (MLSE), aminoglucosidos, tetraciclinas,
acido fusidico y las nuevas oxazolidinonas; inhibidores de la
ARN polimerasa como la rifampicina; bloquedores de la ADN

girasa como las quinolonas, y a los nuevos antibidticos lipo-
peptidos y a las nuevas maoleculas anti SAMR. Lo anterior ha
obligado ala realizacion de pruebas susceptibilidad siempre
que se detecte este microorganismo (CLSI 2018).

La resistencia a los beta-lactamicos (SAMR) es la mas impor-
tante por su impacto sobre las opciones de tratamiento. Esta
resistencia esta mediada genéticamente por la presencia del
gen mecA y su distribucion se ha relacionado con la circula-
cion de dones especificos en nuestro pais. Hasta el afio 2005
los clones de SAMR estaban relacionados a la exposicién en
el hospital (clones Chileno y Pediatrico). Sin embargo, a partir
del afio 2005 se ha documentado la aparicion de clones de
SAMR en la comunidad. La diferencia fundamental es que
estos Gltimos tienen menores perfiles de resistencia a varias
clases de antimicrobianos, es decir, que aungue tienen re-
sistencia a los beta-lactamicos (excepto a la recientemente
introducida ceftarolina), la frecuencia de resistencia a otros
antibioticos utiles como clindamicina, trimetoprim/sulfame-
toxazol, doxiciclina o rifampicina es baja (usualmente por
debajo del 10%). Estos clones se han diseminado de la co-
munidad a los hospitales, remplazando los clones antigua-
mente circulantes, haciendo imposible predecir |a resistencia
con base en el sitio de origen de la infeccidn (comunidad vs.
Asociado a la atencion de salud), la gravedad de la infeccién
o su aspecto clinico®.
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Caracteristicas microbiolégcas y susceptiblidad del S.
pyogenes.

Streptococcus pyogenes es un patogeno versatil, en parte de-
bido a la cantidad de factores de virulencia que posee. Desde

Ademas de los antibidticos MLS (Macrélidos, Lincosamidas y
estreptograminas), S. pyogenes también puede adquirir resis-
tencia a la familia de las tetraciclinas. Numerosos aislados clini-
€0s son co-resistentes a MLS y las tetraciclinas, ya que ambos

los anos 80's se reportaron cambios en la epidemiologia de
las infecciones causadas por este microorganismo y la seve-
ridad de estas. La falta de una vacuna autorizada y la posibili-
dad de adquisicion de resistencia a penicilina, ha aumentado
la preocupacion sobre esta bacteria®.

S. pyogenes es un coco gram positivo, inmavil, B-hemolitico, no
formador de esporas, anaerabio facultativo, catalasa negativa
y de acuerdo a la estructura de hidratos de carbono descrita
por Lancefield para la tipificacion de las cepas B-hemoliticas,
pertenece al grupo A. Son nutricionalmente exigentes, gene-
ralmente se cultivan en medios ricos, como el sangre y se in-
cuban a una atmosfera del 5% al 10% de dioxido de carbono.
Después de una incubacion a 35 °C a 37 °C por 18 a 24 horas,

dl inantes de la ia se encuentran en los mismos
elementos genéticos moviles. La resistencia de alto nivel a los
aminoglucdsidos sigue siendo rara, mientras que a glicopépti-
dos aun no se ha reportado susceptibilidad reducida®.

Evolucion de 5. aureus en Colombia

S. aureus es un coco Gram positivo, que pertenece al géne-
ro Staphylococcus, mide entre 0,5 a 1 micras de diametro,
es inmovil, aerobio y anaerobio facultativo, no forma espo-
ras y generalmente no posee capsula. En medios de cultivo
como el agar sangre, su crecimiento se observa entre las 18-
24h, a 34-37°C, produciendo colonias blancas que tienden
a adoptar un color amarillo dorado con el paso del tiempo
¥ g Imente son beta hemoliticas. Las variantes de mor-

se observan colonias grises de 1a 2 mm de did dead.
de una zona de hemélisis completa (B-hemolisis).

Puede ser diferenciado de otros estreptococos i-hemoliticos
por su sensibilidad a bacitracina, la cual sumada a la detec-
cion del antigeno de Lancefield brinda gran especificidad
para la identificacion de S. pyogenes, dado que otras cepas
de estreptococo B-hemoliticas que pueden contener el anti-
geno grupo A son resistentes®.

Actualmente el diagnostico de laboratorio de S. pyogenes con-
tinia basandose en el cultivo a partir de muestras clinicas en
agar sangre (hemdlisis de la colonia), con la consecuente con-
firmacion de especie (puede realizarse con pruebas comerciales
rapidas para la deteccion del antigeno de Lancefield o sistemas
automatizados de identificacion bioquimica completa).

Los ensayos de anticuerpos anti-estreptolisina O (ASO) no
tienen valor en el diagnédstico y manejo del impétigo, ya que
la respuesta es débil, presumiblemente porque la actividad
de la respuesta es inhibida por lipidos de la piel (colesterol)*

Sistemas moleculares de tipificacién, se basan en el gen emm
que codifica para la proteina M. Se reconocen mas de 234
tipos de emm y un gran nimero de variantes alélicas’. No
obstante, la caracterizacion molecular de este microorganis-
mo no esta indicada en la practica clinica.

Por su parte los macrolidos, incluyendo eritromicina, clari-
tromicina, y azitromicina, se consideran buenas alternativas
en pacientes con alergia a la penicilina®. Sin embargo, en los
Gltimos afios el aumentao del uso de estos antibiatico, ha con-
ducido al reporte de la resistencia en EE.UU y Europa’, por
lo que la evaluacion de las pruebas de susceptibilidad son
obligatorias para estos antibioticos.

Las pruebas de susceptibilidad para los macrélidos se pueden
realizar usando eritromicina, ya que predice la resistencia a
otros miembros de esta familia de antibioticos. Para detectar
la resistencia inducible a la clindamicina en S. pyogenes, CLSI
recomienda el ensayo de difusion de doble disco™.
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fologia pequena pueden requerir periodos de crecimiento
prolongados, y las placas deben mantenerse de 2 a 3 dias
para detectarlos'".

Una variedad de pruebas fenotipicas se emplea para identifica-
cion de 5. aureus, entre las cuales se encuentran: crecimiento a
altas concentraciones de NaCl, fermentacion de manitol, pro-
duccion de catalasa, coagulasa y DNAsa. La prueba de coagu-
lasa en tubo es la prueba estandar de oro para discriminar S.
aureus de las demas especies de su género agrupadas como
Staphylococcus Coagulasa negativos (CoNS)™ 2.

Pruebas de identificacion fenotipica rapida incluyen la prue-
ba de coagulasa en placa que detectan el factor cumpling,
sin embargo, hasta el 15% de los aislamientos de 5. aureus
pueden ser negativos. Otras pruebas de aglutinacion en latex
que evalian el factor cumpling, la proteina A y otros determi-
nantes superficie han mostrado buena sensibilidad, pero son
menos especificos debido a reactividad cruzada con varios
CoNs™.

Para la susceptibilidad antimicrobiana en 5. gureus, se em-
plean varias metodologias. El metodo de difusion del disco,
en el cual la evaluacion de susceptibilidad a oxacilina se debe
realizar con el disco de cefoxitin de 30 pg, ya que ha demos-
trado ser un mejor inductor de la resistencia a la meticilina™.
Asi mismo, varios plataformas automatizadas comerciales
son empleadas como el Vitek® 2, Phoenix™ BD o MicroScan.

Debido a que los métedos fenotipicos consumen mucho
tiempo, donde los resultados de identificacion y suscepti-
bilidad son disponibles aproximadamente a las 48 h, se ha
estimulado el desarrollo de metodologias moleculares, que
pueden mejorar el procesamiento tradicional del laboratorio
o pueden p compl las técnicas

en el cultivo. Entre estas metodologias se encuentra la iden-
tificacion de especie basada en acidos nucleicos empleando
PCR que amplifican el ARN ribosomal 165 o genes especifi-
cos de especie como el gen nuc.
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Otra metodologia recientemente implementada es el MALDI-
TOF, que identifica colonias bacterianas mediante el analisis
de la composicion proteica de la célula bacteriana y permiten
la identificacion en cuestion de minutos™.

Para la deteccion molecular de la susceptibilidad a metici-
lina se emplea el gen mecA, que codifica para la proteina
PBP 2A, que tiene baja afinidad por la penicilina (PBP2A). Sin
embargo, mecA puede estar presente en CoNS resistentes a
meticilina, por lo tanto, se debe realizar la identificacion de
especie simultineamente.

La presion de los antibidticos ha favorecido la evolucion ge-
nética del 5. aureus, con la consecuente aparicion de cepas
con diferentes determinantes de virulencia y patrones varia-
bles de susceptibilidad, que difieren no solo epidemiologica-
mente sino también en los tipos de infecciones que produ-
cen; asi, se reportan cepas, de S. aureus sensibles a meticilina
(SAMS), resistentes a meticilina asociadas a la atencién en
salud (SAMR-AH), resistente a meticilina asociadas a la co-
munidad (SAMR-CA).

SAMS ocasiona un nimero importante de infecciones en
piel, se aisla comUnmente en pacientes con infecciones aso-
ciadas a la comunidad, son mas heterogéneos en compara-
cion con SAMS (11,15). Entre los linajes genéticos observa-
dos en SAMS, se encuentran con mayor frecuencia complejos
clonales comunes a los reportados en SAMR como: CC5, CC8,
CC22, CC30 y el CC45. Asi mismo, se reportan otros com-
plejos clonales como: CC7, €C9, CC12, CC15, €C25, CC51y
CC1017=%,

Por su parte SAMR, se observaron por primera vez en In-
glaterra en 1961", desde entonces, las cepas de SAMR se
diseminaron gradualmente en hospitales de todo el mundo,
y se caracterizaban por presentar resistencia no solo a me-
ticilina sino a multiples antibiéticos no B-lactamicos (ami-
noglicésidos, macrélidos, lincosamidas y estreptograminas)
como caracteristica albergaban principalmente los SCCmec
tipo LILI (17,18) En SAMR-AH se han descrito varios clones
epidéemicos a nivel mundial, entre los cuales se encuentran,
el clon Arcaico (CCB-ST 250-SCCmec 1), clon Ibérico (CC8-ST
247-SCCmec |), Brasilero (CC8-ST 239- SCCmec IIl), Pediatrico
(CC5-ST 5-SCCme-IV), NewYork /Japon (CC5-ST 5- SCCmec
Il y EMRSA-15 { CC 22-ST 22- SCCmec V). Cambios en el
tiempo en la presencia de estos clones se han observado en
paises, regiones e incluso dentro de hospitales.

En los anos 90 aparecieron los primeros informes de SAMR-
AC; que fueron reportados con mayor frecuencia en nifios
y adultos jovenes sin factores de riesgo. Se caracterizan
por presentar bajos niveles de resistencia a antibidticos no
B-lactamicos y pertenecen principalmente al CC 8, CC1 y
CC30y portan el SCCmec tipo IV 6 V, ademas presentan fac-
tores de virulencia como la leucocidina de Panton-Valentine-
PVL, relacionada con la produccion de infecciones purulentas
con tendencia a la necrosis®™, En America del Norte (NA), la

epidemia de SAMR-AC se atribuye ampliamente al clon de-
signado como USA300, perteneciente al CCB (20). Reciente-
mente, en el dmbito hospitalario SAMR-AC ha comenzado a
reemplazar las cepas tradicionales SAMR-AH, especialmente
en regiones, donde la prevalencia de SAMR-AC es alta®’.

En Colombia el primer estudio publicado de caracterizacion
molecular de SAMR, se realizd entre los afos 1996 y 1998,
con muestras de hospitales de Bogota y Manizales™. En este
trabajo, se encontrd que todos los aislados pertenecian al
“Clon Pediétrico”, de forma i este clon p b
resistencia a multiples medicamentos y se aislé en pacientes
de todas las edades. En el afio 2005, Cruz et al* evaluaron
cepas de SAMR recolectadas entre el 1996 y el 2003, pro-
venientes de hospitales de Bogota y Cali, estos autores no
detectaron el “Clon pediatrico”, solo encontraron el denomi-
nado “Clon Chileno”, lo cual indicaba un cambio en la pobla-
cion genética de SAMR. Alvarez et al*. realizaron en el 2006
el primer reporte de SAMR-AC en Colombia; posteriormente
Reyes et al en 2009 (25) y Alvarez et al. en (26), reportaron
la diseminacion del clon USA 300 (STB-MRSA-IV) causando
infecciones asociadas a la atencion en salud en poblacion
adulta, y posteriormente se describe la impertancia de este
clon en poblacion pediatrica’.

En 2012, Jiménez et al,, evidenciaron que las cepas de SAMR
tradicionalmente asociadas a comunidad portadoras del
SCCmec Ve, pvl positivas, con perfil de resistencia a oxacilina
© a oxacilina y tetraciclina, estaban llegando a ser predomi-
nantes en los hospitales de Medellin y estaban desplazan-
do clones caracteristicos asociados al hospital, como el Clon
Chileno. En este estudio no se detecto el clon pediatrico, lo
que demostraba un cambio en las poblaciones de SAMR en
esta region, adicionalmente, se observaron minimas diferen-
cias en las caracteristicas clinico- epidemiologicas entre las
infecciones ocasionadas por SAMS y SAMR##22,

En este afio tambien, se reportd la diseminacion en varios
paises de latinoameérica de la variante latinoamericana de
USA 300, “USA 300-Lv"* que se diferencia del prototipo de
cepas USA 300-0114, en que alberga el SCCmec IVc en lu-
gar del IVa, carece del elemento ACME, y con frecuencia es
resistente a tetraciclina. Posteriores analisis filogenéticos de
SAMR USA300 y USA300-LV revelaron que los dos linajes ge-
néticos estan estrechamente relacionados®'

Recientemente, Escobar et al reportan la emergencia y disemi-
nacion en el pais de un nuevo clon de SAMR-AC denominado
COL 923 no relacionado con el USA300 y el USA300-LV. Este
clon porta el SCCmec IVa, no presenta el ACME (Elemento cata-
bolico de arginina) y presenta resistencia al menos a un anti
tico no B-lactamicoy alta frecuencia de resistencia a macrdlidos
y tetraciclina. Fué descrito inicialmente en poblacion pediatrica
|pero posteriormente se describié en adultos y en varias cuda-
des del pais****. Los estudios realizados hasta la fecha en el pais
muestran la constante evolucion o reemplazamiento clonal de
S.aureus, y resaltan la importancia de su vigilancia.
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ANEXO 2

Definiciones

Infecciones de piel y tejidos blandos™":

son las infecciones que comprometen cualquiera de las tres
capas de la piel, fascia o mdsculo, afectan cualquier tipo de
huésped, y pueden ser manejadas de manera ambulatoria u
hospitalaria.

Infecciones purulentas
Absceso cutineo: presencia de coleccion de material puru-
lento dentro de la dermis o en capas subyacentes.

Forinculo: consisten en infecciones locales de foliculos pi-
losos que penetran hacia tejidos subcutaneos y dan origen
a nodulos inflamados con pistulas en la superficie. Afectan
principalmente el cuello, rostro, axilas, ingles y muslos. Cuan-
do se cuenta con varias unidades foliculares afectadas recibe
el nombre de antrax®®.

Carbuancule: infeccion que se extiende a los quistes pilares para
formar nadulos inflamatorios llenos con material purulento®=*%,

Piomiositis: infeccion aguda que infiltra el musculo, lo cual
conlleva a formacion de abscesas a este nivel

Las infecciones se clasifican de acuerdo a su gravedad en®*

« Leve: No presenta signos de respuesta inflamatoria sisté-
mica. Individuo afebril y sin comorbilidades conocidas.

+ Moderada: presencia de signos clinicos de infeccion
purulenta mas signos de respuesta inflamatoria sistémi-
ca, o al menos una comorbilidad no controlada. También
incluye a los pacientes con inmunosupresion.

«  Grave: infeccion con riesgo potencial de pérdida de extre-
midad o mortalidad, definida por la presencia de sepsis.

Infecciones no purulentas*

Impétigo: infeccion bacteriana que ocurre en la epidermis, y se
manifiesta clinicamente de dos formas: buloso y no buloso. El
impétigo no bulose, se caracteriza por la presencia de vesiculas
que rapidamente se transforman en pastulas que se ulceran fa-
cilmente, con formacién de un exudado purulento y formacion
de costras amarillentas. El impétigo buloso consta de vesiculas
que se transforman a bulas no elasticas con contenido claro,
que una vez se ulcera producen una costra café.

Ectima: infeccion de piel, que afecta a la piel con una mayor
profundidad que el impétigo y ocasiona lesiones ulceradas
con costras amarillas y grises que se extienden a la dermis.
Tiene bordes delimitados, elevados y eri ysos. Por lo
general, producen cicatriz.

Erisipela: infeccion bacteriana aguda, no purulenta, de la
parte superior de la dermis, con una definicion evidente cli-
nicamente entre el tejido sano y el tejido afectado, con com-
promiso de los vasos linfaticos. Causada principalmente por
streptococcus Beta hemolitico (Streptococcus pyogenes) del

ASOCIACION COLOMBIANA DE INFECTOLOGIA. |

grupo A, pero tambien grupo B, C o G pueden aislarse, y
por lo general existe una lesion cutanea, pequena y a veces
imperceptible, como factor predisponente (tina interdigital,
erosiones en eczema, excoriaciones),

Celulitis: La celulitis es una infeccion de la parte inferior de la
dermis y tejido celular subcutédneo, con bordes poco defini-
dos. La etiologia principal es similar a la erisipela, 5. pyogenes
y 5. aureus con variaciones locales®*#.

Se clasifican en

= Leve: celulitis y erisipela

* Moderada: celulitis y erisipela con signos de respuesta
inflamatoria sistémica o en paciente inmunocomprome-
tido, © con signos clinicos de infeccion profunda como
bullas, dolor intenso, hipotensian o disfuncion de 6rgano

Infeccién necrotizante®®+'

Infeccion con necrosis o rapidamente progresiva. Implican
riesgo de amputaciones o mortalidad si el tratamiento no es
oportuno. Existen varias definiciones en la literatura médica
que puede sobreponerse o que hacen referencia a escena-
rios especificos. Por definicion, las infecciones necrotizantes
se clasifican Unicamente como complicadas.

Estas definiciones antiguas incluyen los términos de fascitis
necrotizante, mionecrosis (clostridial o no), celulitis gangre-
nosa, celulitis anaerobia, entre otras

1. Fascitis necrotizante: Infeccion necratica de piel y tejidos
blandos, que invade la fascia que recubre el comparti-
miento muscular,

a. Tipo | polimicrobiana
b. Tipo |l monomicrobiana

2. Mionecrosis clostridial gl g infeccion
toxémica, rapidamente progresiva y fatal, que involucra
al musculo esquelético por infeccion por Clostridium spp.,
principalmente C. perfringens. Es secundaria generalmen-
te a lesion muscular y su contaminacion o posterior a ci-
rugia. También hay causas no traumaticas, usualmente
por C. septicum, como complicacién de bacteriemia y
traslocacidn en mucosa digestiva (adenocarcinoma o una
complicacion de la colitis neutropénica).

3. Celulitis gangrenosa (gangrena infecciosa): es una celu-
litis rapidamente progresiva, con necrosis extensa de los
tejidos subcutaneos y la piel. Se pueden distinguir diver-
sos sindromes clinicos diferenciados dependiendo del
microorganismo causante especifico, la localizacion ana-
tomica de la infeccion y las condiciones predisponentes.
Entre estos cuadros clinicos estan: 1) fascitis necrotizante
2) gangrena gaseosa (mionecrosis clostridial) y celulitis
anaerobia; 3) gangrena sinérgica bacteriana progresiva;
4) celulitis necrotizante sinérgica, flemén perineal y ba-
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lanitis gangrenosa; 5) celulitis gangrenosa en un paciente

inmunosuprimido, y 6) dreas muy localizadas de necrosis

cutdnea como complicacién de una celulitis convencional

+ Celulitis necrotizante sinérgica (gangrena cutinea

bia por Gramnegati i osis anae-
robia no clostridica sinérgica): es una variante de la
fascitis necrotizante, con una afectacion destacada de
la piel y los musculos y del tejido subcutaneo y las
fascias. Algunos casos de gangrena de Fournier que
se extienden a la pared abdominal son ejemplos de
esta infeccion. Existe toxicidad sistémica; alrededor
del 50% de los pacientes presentan bacteriemia.

+ Gangrena de fournier: Una forma de fascitis necro-
tizante que aparece alrededor de los genitales mas-
culinos y el periné en ambos sexos, también cono-
cida como gangrena idiopatica del escroto, gangre-
na escrotal estreptocdcica y flemon perineal. Puede
quedar limitada al escroto o extenderse y afectar al
pering, el pene o la pared abdominal. Las bacterias
infecciosas probablemente atraviesan la fascia de
Buck del pene y se extienden a lo largo de la tunica
dartos del escroto y el pene, la fascia de Colles del
periné y la fascia de Scarpa de la pared anterior del
abdomen. Las bacterias anaerobias desempefan un
papel destacado y contribuyen al mal olor tipico que
se asocia a esta forma de fascitis necrotizante.

+ Celulitis anaerobia clostridial: infeccion clostridica
necrotizante del tejido subcutaneo desvitalizado. La
fascia profunda no esta afectada de manera aprecia-
ble y no suele existir miositis asociada. La formacién
de gas es habitual y con frecuencia extensa. La ce-
lulitis anaerobia es varias veces mas habitual que la
gangrena gaseosa en las heridas de guerra,

+ Celulitis anaerobia no clostridial: Un cuadro clinico
muy similar al de la celulitis anaerobia clostridica pue-
de estar producido por la infeccion con varias bac-
terias anaerobias no formadoras de esporas (p. ej,

na, ciclosporina, micofenolato, sirelimus, everolimus, ciclo-
fosfamida, rituximab, inhibidores de la accién del factor de
necrosis tumoral o interleuquina®.

Falla renal: Para efectos del presente documento se acepta
la clasificacion de falla renal de KDIGO 2017 (estructuralidad,
tasa de filtracion glomerular < 89 ml/min/1.73 m2 y presen-
cia de albuminuria).

Choque séptico: Situacion en la cual las anormalidades de la
cireulacion, celulares y del metabolismo subyacentes son lo
suficientemente profundas como para aumentar sustancial-
mente la mortalidad. Se identifica clinicamente por la necesi-
dad de vasopresores para mantener una tension arterial me-
dia 2 65 mmHg y por presentar un lactato sérico =2 2 mmol/l
(18 mg/dl) en ausencia de hipovolemia. Esta situacion refleja
tasas de mortalidad superiores al 40 %.

Sepsis: toda disfuncion de drgano que amenaza la vida por
una disregulacion de la respuesta del hiiesped a la infeccién
y que amerita deteccion temprana
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PURPOSE

Prwimnly, blished guidelines are available that provide com-
dations for detecting and preventing

hea]rhcan mlcd mfecmns(HAIs} ‘The intent of this doc-

ument is to highligh rec dations in a concise

format dﬁtgned to assist acute care hospitals in implementing
and prioritizing their surgical site infection (SSI) prevention
efforts. This document updates “Strategies to Prevent Surgical
Site Infections in Acute Care Hospitals,” published in 2008.
This expert guid: d is spc 1 by the Society
for Healthcare Epidemiology of America (SHEA) and is the
product of a collaborative effort led by SHEA, the Infectious
Diseases Society of America (IDSA), the American Hospital
Association (AHA), the Association for Professionals in Infec-
tion Control and Epidemiology (APIC), and The Joint Com-
mission, with major contributions from ives of a
number of organizations and societies with content expertise.
The list of endorsing and supporting organizations is presented
in the introduction to the 2014 updates.’

SECTION 1. RATIONALE AND STATEMENTS
OF CONCERN

1. SSIs are common complications in acute care fax:llmes
A. SSIs occur in 2%-5% of pati dergoi

BUHs 1P
3

TY.
B. Approximately 160,000-300,000 SSls occur each year
in the United States.™
C. SSI is now the most common and most costly HAL™
1I. Outcomes associated with SSI
A. Up to 60% of SSIs have been estimated to be pre-

ventable by using evidence-based guidelines."™"'
B. SSIs account for 20% of all HAls in hospitalized
patients."”
C. Each 551 is associated with approximately 7-11 addi-
tional postoperative hospital-days.**"*'¢
D. Patients with an SSI have a 2-11-times higher risk of
death compared with operative patients without an
SSI‘ILJB
1. Seventy-seven percent of deaths in patients with SSI
are directly attributable to SSL”
E. Attributable costs of SSI vary depending on the type of
operative procedure and the type of infecting patho-
.M-IE.I‘D
1. $SIs are believed to account for $3.5 billion to $10
billion annually in healthcare expenditures using the
CPI (consumer price index for inpatient hospital ser-
vices with all cost estimates adjusted for 2007
dollars).®

SECTION 2! BACKGROUND—STRATEGIES
TO DETECT S§SI

L. Surveillance definitions

A. The Centers for Disease Control and Prevention's
(CDC’s) National Healtheare Safety Network (NHSN)
definitions for SS1 are widely used for public reporting,
interfacility comparison, and pay-for-performance
comparisons.™

B. SSls are classified (Figure 1) as follows:
1. Superficial incisional (involving only skin or subcu-

taneous tissue of the incision).
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#iGuRe 1. Centers for Disease Control and Prevention's National Healthcare Safety Network classification for surgical site infection (SSI).""*

2, Deep incisional (involving fascia and/or muscular
layers).

a. Deep incision primary (DIP}—S5SI identified in a
primary incision in a patient who has had an op-
eration with 1 or more incisions.

b. Deep incision secondary (DIS)—SSI identified in
a secondary incision in a patient who has had an
operation with more than 1 incision.

3. Organ/space (involving any part of the body opened
or manipulated during the procedure, excluding skin
incision, fascia, or muscle layers).

1. Methods for surveillance of SSI
A. The direct method with daily observation of the surgical
site by the physician, physician extender, registered
nurse, or infection prevention and control (IPC) pro-
fessional starting 24-48 hours postoperatively is the
most accurate method of surveillance.”*

1. While the direct method is used as the gold standard
for studies, it is rarely used in practice because of
its resource utilization requirements and im-
practicality.

B. The indirect method of $SI surveillance consists of a
combination of the foll ,

1. Review of microbiology reports and patient medical
records.

2. Surgeon and/or patient surveys.

3. Screening for readmission and/or return to the op-
erating room.

4. Other information, such as coded diagnoses, coded
procedures, operative reports, or antimicrobials
ordered.

C. The indirect method of 551 surveillance is less time-
consuming and can be readily performed by IPC per-

sonnel during surveillance rounds.

D. The indirect method of SSI surveillance is both reliable
(sensitivity, 84%-89%) and specific (specificity, 99.8%)
compared with the gold standard of direct surveil-
lance.”" Components of the indirect methods that
were associated with highest sensitivities included re-
view of nursing notes, International Classification of Dis-
eases, Ninth Revision codes, and antimicrobials used.

E. Indirect methods for SSI surveillance are not reliable
for surveillance of superficial incisional infections, par-
ticularly those occurring postdischarge.”

F. Automated data systems can be used to broaden SSI
surveillance.

1. SSI surveillance can be expanded by utilizing hospital
databases that include administrative claims data (in-
cluding diagnosis and procedure codes), antimicro-
bial-days, readmission to the hospital, and return to
the operating room and/or by implementing a system
that imports automated microbiologic culture data,
surgical procedure data, and general demographic in-
formation into a single surveillance database.”**

. These methods improve the sensitivity of indirect sur-
veillance for detection of SSI and reduce the effort
of the infection preventionist."

3. Medicare claims data can be used to enhance tradi-
tional surveillance methods for 8SI and to identify
hospitals with unusually high or low rates of 881"

4. Use of admi ative data can i the efficiency
of SSI reporting and validation.™

I1I. Postdischarge surveillance
A. Over the past 3 decades, advances in medical technology

and changes in p arrang have increas-
ingly shifted performance of surgical procedures from

=
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the acute care setting to the ambulatory (free-standing
or hospital-affiliated) outp care setting."” "'
Concurrently, postoperative hospital length of stay has
steadily declined.” These trends highlight the increasing
importance of postdischarge surveillance, without
which 551 rates will be underestimated* and oppor-
tunities for improvements in healthcare delivery, patient
safety, and SSI prevention will be missed.

. The proportion of SSIs detected through postdischarge

surveillance can vary by surveillance method, operative
setting, type of $SI, and surgical procedure.

1. No standardized or reliable method for postdischarge
surveillance has been established.*** Postdischarge
surveillance based on surgeon and patient question-
naire results have been shown to have poor sensitivity
and specificity.*****'

2. The ambulatory care setting represents a challenge
because patients do not return to it for routine post-
operative care or for of lications.*
Research is needed to better understand how defi-
nitions and postdischarge surveillance p ls de-
veloped for the acute care setting can be translated
to the ambulatory care setting.

3. Superficial incisional $SIs are most commonly detected
and managed in the outpatient setting. In contrast,
deep incisional and organ/space infections typically re-
quire readmission to the hospital for =

4, In the Netherlands, the proportion of deep SSIs iden-

tified after discharge from the hospital ranged from
6% for colon resections to 88% for knee arthroplas-
ties.” The differences between these procedures could
be explained by potential differences in both wound
contamination class and the duration of postdis-
charge surveillance (30 days versus 1 year for an
implant-related procedure). A pilot study in general
surgery reported that 10.5% of SSIs following colon
procedures were identified after discharge from the
hospital.™

By improving completeness of reporting, the overall

institutional SS1 rate typically increases after post-

discharge surveillance methods are implemented re-
gardless of which method is used.**+**

a. To improve interfacility comparisons and minimize
potential bias introduced by differences in post-
discharge surveillance methods, national public re-
porting focuses on nonsuperficial incisional SSIs
detected during hospitalization for the index pro-
cedure or after discharge and requiring readmission
for management.*"**

o

SECTION 3: BACKGROUND—STRATEGIES

TO

1. Summary of existing

PREVENT SSI

Tece dations, and

requirements

A. CDC and Healthcare Infection Control Practices Ad-

visory Committee (HICPAC) guidelines

1. The most recently published guideline for prevention
of 55Is was released in 1999 by Mangram et al."” The
CDC and HICPAC are currently working on an up-
dated version of the guideline with a projected pub-
lication date in mid-2014.

B. National Institute for Health and Clinical Excellence

(NICE)—United Kingdom
1. NICE published guidelines for the prevention and
treatment of S5I in 2008.*

C. Surgical Infection Prevention (SIP) Project

1. The Centers for Medicare & Medicaid Services (CMS)

created the SIP project in 2002.

a. After review of published guidelines, an expert panel
identified 3 performance measures for quality im-
provement related to antimicrobial prophylaxis:*™*

i. Delivery of intravenous antimicrobial prophy-

laxis within 1 hour before incision (2 hours are

llowed for the ad of vancomycin
and fluoroquinolones).

ii. Use of an antimicrobial prophylactic agent con-
sistent with published guidelines.

#i. Discontinuation of the prophylactic antimicro-
bial agent within 24 hours after surgery (dis-
continuation within 48 hours is allowable for
cardiothoracic procedures in adult patients).

b. The SIP project focused on 7 procedures: abdom-
inal hysterectomy, vaginal hysterectomy, hip ar-
throplasty, knee arthroplasty, cardiac surgery, vas-
cular surgery, and colorectal surgery.

c. Many hospitals that implemented and improved
compliance with SIP performance measures de-
creased their rates of SSL.”

D. Surgical Care Improvement Project (SCIP)

1. The SCIP, a multiagency collaboration created in
2003, is an extension of SIP.

2. In addition to the 3 performance measures of SIP,
the SCIP also focuses on 3 additional evidence-sup-
ported process measures to prevent 5SIs and ex-
panded the types of operations eligible for the per-
formance measures.”

a. Proper hair I: no hair 3
hair removal with clippers or the depilatory
method is considered appropriate. Use of razors is
considered inappropriate with exception of use on
the scrotal area or on the scalp after a traumatic
head injury. Because of near-universal compliance
with this performance measure, CMS retired the
measure in 2012.

. Controlling blood glucose during the immediate
postoperative period for cardiac surgery patients:
controlled 6 am blood glucose (200 mg/dL or
lower) on postoperative days 1 and 2, with the
procedure day being postoperative day 0. In 2014,

1 alth h

-4
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this measure will be revised to assess glucose con-
trol (180 mg/dL or lower) in cardiac surgery pa-
tients in the time frame of 18-24 hours after an-
esthesia end time.™

¢. Maintenance of perioperative normothermia in
surgical p who have hesia duration of
at least 60 minutes.

E. Institute for Healthcare Improvement (IHI)

1. The IHI created a nationwide quality improvement
project to improve outcomes in hospitalized
patients.™**

2. The IHI recommends the same 6 preventive measures
recommended by the SCIP and has included these in
the 100,000 and 5 Million Lives Campaigns.®*

F. The Joint Commission National Patient Safety Goals

1. The Joint Commission’s National Patient Safety Goal
07.05.01 includes several evidence-based practices for
prevention of SSL.*

G. Federal requirements

1. CMS

a. In accordance with the Deficit Reduction Act of
2005, hospitals that are paid by Medicare under
the Acute Care [npatient Prospective Payment Sys-
tem receive their full Medicare annual payment
update only if they submit required quality mea-
sure information to CMS.

b. CMS now requires hospitals to submit data on 7
SCIP measures as a part of the Hospital Inpatient
Quality Reporting (IQR) system.* Three of these
measures focus on prevention of $SI (antimicrobial
prophylaxis provided within 1 hour of incision,
antimicrobial selection, and cardiac surgery peri-
operative glucose control). In addition, CMS now

STRATEGIES TO PREVENT $51: 2014 UPDATE S69

a3

through impl of rec process
measures.
a, Several educational ¢ can be combined

into concise, efficient, and effective recommenda-
tions that are easily understood and remembered.”

b. Provide education regarding the outcomes asso-
ciated with SS1, risks for 551, and methods to re-
duce risk to all patients, patients’ families, sur-
geons, and perioperative personnel.

. Education for patients and patients” families is an
effective method to reduce risk associated with in-
trinsic patient-related SSI risk factors.****

C. Computer-assisted decision support and automated

reminders

1. Several institutions have successfully employed com-
puter-assisted decision support methodology to im-
prove the rate of appropriate administration of an-
timicrobial prophylaxis (including redosing during
prolonged cases).”

. Computer-assisted decision support, however, is po-

tentially expensive, can be time-consuming to im-

plement, and in a single study was reported to initially

increase the rate of adverse drug reactions.™

Institutions must appropriately validate computer-as-

sisted decision support systems after implementation.

D. Utilization of automated data

1. Install information technology infrastructure to fa-
cilitate data transfer, receipt, and organization to aid
with tracking of process and outcome measures.

n

[

-

SECTION 4: RECOMMENDED STRATEGIES
FOR SS1 PREVENTION

R Aati

reql.ures hoepltals to report SSI rates for p
Jominal hy: y and colorac-
tal surgtry ﬂlmugiz NHSN.*®
¢. Actual rates of performance on SCIP measures now
impacts hospital payment under the Value-Based
Purchasing (VBP) program. Current benchmarks
identified for the VBP score that is used to modify
a hospital’s base operating diagnosis-related group
payment are at or near 100%.*
1. Infrastructure requirements
A. Trained personnel
1. Infection preventionists must (1) be specifically
trained in methods of SS1 surveillance, (2) have
knowledge of and the ability to prospectively apply
the CDC/NHSN definitions for SSI, (3) possess basic
computer and mathematical skills, and (4) be adept
at providing feedback and education to healthcare
personnel when appropriate."”
B. Education
1. Regularly provide education to surgeons and periop-
erative personnel through continuing education ac-
tivities directed at minimizing perioperative S51 risk

are categorized as either (1) basic practices
that should be adopted by all acute care hospitals or (2)
special approaches that can be considered for use in locations
and/or populations within hospitals when HAls are not con-
trolled by use of basic practices. Basic practices include rec-
ions where the p ial to impact HAI risk clearly
outweighs the potential for undesirable effects. Special ap-
proaches include recommendations where the intervention is
likely to reduce HAI risk but where there is concern about
the risks for undesirable outcomes resulting from the inter-
vention, where the quality of evidence is low, or where evi-
dence supports the impact of the intervention in select set-
tings (eg, during outbreaks) or for select patient populations.
Hmpmﬁs can prioritize their efforts by initially focusing on
ir ion of the p ion approaches listed as basic
pramces 1f HAI surveillance or other risk assessments suggest
that there are ongoing opportunities for improvement, hos-
pitals should then consider adopting some or all of the pre-
vention approaches listed as special approaches. These can
be implemented in specific locations or patient populations
or can be impl 1 hospital-wide, d ding on outcome
data, risk assessment, and/or local rzqmmnems Each infec-
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TABLE 1.

Grading of the Quality of Evidence

TUNE 2014, VOL. 3§, NO. 52

Grade

Definition

I High

Highly confident that the true effect lies close to that of the estimated size and direction of the

effect. Evidence is rated as high quality when there is a wide range of studies with no major
limitations, there is litile variation between studies, and the summary estimate has a narrow

confidence interval.
1. Moderate

The true effect is likely to be close to the estimated size and direction of the effect, but there is

a possibility that it is substantially different. Evidence is rated as moderate quality when there
are only a few studies and some have limitations but not major flaws, there is some variation
between studies, or the confidence interval of the summary estimate is wide.

III. Low

The true effect may be substantially different from the estimated size and direction of the effect.

Evidence is rated as low quality when supporting studies have major flaws, there is important
variation between studies, the confidence interval of the summary estimate is very wide, or
there are no rigorous studies, only expert consensus.

NOTE. Based on Grades of Rec dation, A

Dy

Canadian Task Force on Preventive Health Care.”

lop and Eval

(GRADE)™ and the

tion prevention recommendation is given a quality-of-evi-
dence grade (see Table 1).

patients and 2.5 mg/kg for pediatric patients.
(a) For morbidly obese patients receiving genta-

1. Basic practices for preventing SSI: recommended for all micin, -the weight wed for dose czlenlation

acute care hospitals
1. Administer antimicrobial prophylaxis according to evi-

I

dence-based standards and guidelines (quality of evi-

dence: I)."""

a. Begin administration within 1 hour before incision

to tissue conc 7% Administering

agent closer than 1 hour is effective, and some studies

show superior efficacy for administration between 0

and 30 minutes prior to incision compared with ad-

ministration between 30 and 60 minutes.”’”

i. Two hours are allowed for the administration of
vancomycin and fluoroquinolones.

if. Many experts believe that antimicrobials should be
infused prior to inflation of tourniquets in proce-
dures using “bloodless” techniques, although data
are insufficient to support this recommendation.™*

b. Select appropriate agents on the basis of the surgical

procedure, the most common pathogens causing SSIs

for a specific procedure, and published recommen-

dations.™

. Discontinue agent within 24 hours after surgery.™

i. Although guidelines suggest stopping the antimi-
crobial agent within 24 hours of surgery, there is
no evidence that agents given after closure con-
tribute to efficacy, and they do contribute to in-
creased resistance™™ and the risk of Clostridium
difficile disease.

d. Adjust dosing on the basis of patient weight; for

example:

i, Use 30 mg/kg for pediatric patients, 2 g of cefa-
zolin for patients weighing 80 kg or more, and 3
g for patients weighing 120 kg or more.

#i. Vancomycin should be dosed at 15 mg/kg.

fii. Gentamicin should be dosed at 5 mg/kg for adult

should be the ideal weight plus 40% of the
excess weight.

e. Redose prophylactic antimicrobial agents for long
procedures and in cases with excessive blood loss dur-
ing the procedure.™
i. Prophylactic antimicrobials should be redosed at

intervals of 2 half-lives (measured from time the
preoperative dose was administered) in cases that
exceed this time.

f. Use a combination of parenteral antimicrobial agents
and oral antimicrobials to reduce the risk of 551 fol-
lowing colorectal procedures."*!

i. The additional SSI reduction achieved with me-
chanical bowel preparation has not been studied,
but the data supporting use of oral antimicrobials
have all been generated in combination with me-
chanical bowel preparation.

ii. Mechanical bowel preparation without oral anti-
microbials does not decrease the risk of $51.”

2. Do not remove hair at the operative site unless the

presence of hair will interfere with the operation. Do

not use razors (quality of evidence: II).""

a. If hair removal is necessary, remove hair outside the
operating room using clippers or a depilatory agent.

3. Control blood glucose during the immediate postop-

erative period for cardiac surgery patients™ (quality of

evidence: [) and noncardiac surgery patients™* (quality

of evidence: [1).

a. Maintain postoperative blood glucose of 180 mg/dL
or lower.

i The rec dation of ining postoperative
blood glucose less than 200 mg/dL at 6 Am on post-
operative days | and 2 is being replaced. In 2014,
this measure will be revised in the SCIP to assess
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w

glucose control (180 mg/dL or lower) in cardiac
surgery patients in the time frame of 18-24 hours
after anesthesia end time. Several societies, experts,
and the National Quality Forum support this new
recommendation, ™™™

b. Intensive postoperative glucose control (targeting lev-

els less than 110 mg/dL) has not been shown to re-
duce the risk of SSI and may actually lead to higher
rates of adverse outcomes, including stroke and
death."
Maintain normothermia (temperature of 35.5°C or
more) during the perioperative period (quality of evi-
dence: I).

a. Even mild degrees of hypothermia can increase SSI

rates. Hypothermia may directly impair neutrophil
function or impair it indirectly by triggering subcu-
taneous vasoconstriction and subsequent tissue hyp-
oxia. In addition, hypothermia may increase blood
loss, leading to wound hematomas or need for trans-
fusion, both of which can increase rates of SSI.'™

b. Randomized controlled trials have shown the benefits

of both preoperative and intraoperative warming to
reduce SSI rates and to reduce intraoperative blood
loss, 195108
Optimize tissue oxygenation by ing supple-
mental oxygen during and immediately following sur-
gical procedures involving mechanical ventilation (qual-
ity of evidence: 1).

a. Supplemental oxygen is most effective when com-

bined with additional strategies to improve tissue oxy-

genation, including maintenance of normothermia

and appropriate volume replacement. The available
evidence is in patients undergoing surgery with gen-
eral anesthesia using mechanical ventilation."™ "™

i. Seven randomized clinical trials have been pub-
lished comparing 80% with 30%-35% FiO, (4
with nitrogen'®'™ and 3 with nitrous oxide'™"'?)
in patients undergoing general anesthesia with in-
traoperative mechanical ventilation and postop-
erative oxygen delivered for 2—6 hours via a non-
rebreathing mask.

i, Three trials in patients undergoing elective colo-
rectal resection'™'*""" and 1 each in open appen-
dectomy'™ and total gastrectomy with esophago-
jejunal anastomosis'” reported an approximate
40% decrease in the rate of SSI. Three of the studies
reported protocols that included maintenance of
perioperative normothermia and liberal fluid re-
placement."™'*

iii. Two trials in mixed surgical populations under-
going emergency or elective laparotomy for gas-
trointestinal, gynecologic, or urologic procedures
reported different results,'™"'

(a) The large multicenter trial that restricted peri-
operative fluid replacement reported no dif-

6. Use alcohol-c ining pr
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ference.'™ A follow-up study performed in this
population noted that patients undergoing
cancer surgery who received 80% FiO, had
higher rates of mortality than patients under-
going cancer surgery who received 30%
FiQ,."?

(b) The smaller trial without standardized proto-
cols for perioperative normothermia or volume
replacement reported an increase in 551s.""" In
this study, the 80% FiO, group had a signifi-
cantly higher proportion of patients with high
body mass index (more than 30), higher blood
loss, more crystalloid infused, and longer op-
erations. This group also had 5 patients who
remained intubated postoperatively (vs 1 in the
35% group). Postoperative intubation was pre-
dictive of SSI.

b. A meta-analysis of 5 of the above-referenced studies
concluded that perioperative supplemental oxygen
led to a relative risk (RR) reduction of 25% for SSL.'"*

perative skin prep Y

agents if no contraindication exists (quality of evi-
dence: I).

a. Alcohol is highly bactericidal and effective for pre-
operative skin antisepsis but does not have persistent
activity when used alone. Rapid, persistent, and cu-
mulative antisepsis can be achieved by combining al-
cohol with chlorhexidine gluconate or an iodophor.'*
i. Alcohol is contraind d for certain p

including procedures in which the preparatory

agent may pool or not dry (eg, involving hair) due
to fire risk. Alcohol may also be contraindicated
for procedures involving mucosa, cornea, or ear.

b. The most effective disinfectant to combine with al-
cohol is unclear.

i A recent trial of 849 patients undergoing clean-
© inated surgery randomized patients to pre-
operative skin antisepsis with chlorhexidine-
alcohol or povidone-iodine."® The overall rate of
SSI was significantly lower in the chlorhexidine-
alcohol group than in the povidone-iodine group
(9.5% vs 16% [P = .004]; RR, 0.59 [95% con-
fidence interval (CI), 0.41-0.85]).

ii. In contrast, a single-center study compared pov-
idone-iodine followed by isopropyl alcohol versus
chlorhexidine-alcohol versus iodine-alcohol using
a sequential implementation design."” General
surgical patients who received skin antisepsis with
iodine-alcohol had the lowest rates of S51 (3.9 per
100 procedures), compared with 6.4 per 100 pro-
cedures for patients who received povidone-iodine
followed by alcohol and 7.1 per 100 procedures
for patients who received chlorhexidine-alcohol.

iii. In the absence of alcohol, chlorhexidine gluconate
may have advantages over povidone-iodine, in-

A
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cluding longer residual activity and activity in the
presence of blood or serum.'"'"*

iv. These disinfectants are not interchangeable. Fol-
low the manufacturers’ instructions to ensure cor-
rect application.

7. Use impervious plastic wound protectors for gastroin-

testinal and biliary tract surgery (quality of evidence: I).

a. A wound protector is a plastic sheath that lines a
wound and can facilitate retraction of an incision
during surgery without the need for additional me-
chanical retractors.

b. A recent lysis of 6 rand 1 clinical trials
in 1,008 patients reported that use of a plastic wound
protectors was associated with a 45% decrease in
SSIs.*

i. There was a nonsignificant trend toward greater
protective effect using a dual-ring protector com-
pared with a single-ring protector.

8. Use a checklist based on the World Health Organization

(WHO) checklist to ensure compliance with best prac-

tices to improve surgical patient safety (quality of evi-

dence: I).

a. The WHO checklist is a 19-item surgical snf:qr check-
list to imp dh with best p

b. A multicenter quasi-experimental study l:tmductl:dm
8 countries demonstrated that use of the WHO
checklist led to lower rates of surgical complications,
including 551 and death."”

c. These findings have been confirmed in sub
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and patient information may be useful for some
procedures, including use of general anesthesia,
emergency or trauma-related surgery, body mass
index, and diagnosis of diabetes.

iii. Prepare periodic SSI reports (time frame will de-
pend on hospital needs and volume of targeted
procedures).

iv. Collect denominator data on all patients under-
going targeted procedures in order to calculate 551
rates for each type of procedure.”

v. Identify trends (eg, in SSI rates and pathogens
causing SSls).

c. Use updated CDC NHSN definitions for SS1.*

d. Perform indirect surveillance for targeted pro-
ccdum"ﬂ—‘].lmﬂ

¢, Perform postoperative surveillance for 30 days; ex-
tend the postoperative surveillance period to 90 days
for certain procedure categories.™

i. Procedures that require 50-day surveillance are de-
termined by specific procedure codes.

f. Surveillance should be performed on patients re-
admitted to the hospital.

i If an SSI is di d at your institution but the
surgical procedure was performed elsewhere, notify
the hospital where the original procedure was
performed.

g Develop a system for routine review and interpre-
tation of SSI rates to detect significant increases or
breaks and to identify areas where additional re-

single-center and multicenter quasi- expenmenta]
St\ld-lts 113,123

9. Perform surveillance for 551 (quality of evidence: II).
a. Identify high-risk, high-volume operative procedures

to be targeted for SSI surveillance on the basis of a

risk assessment of patient populations, operative pro-

cedures performed, and available SSI surveillance
data.

b. Identify, collect, store, and analyze data needed for
the surveillance program.'”

i. Develop a database for storing, managing, and
accessing data collected on $5Is.

ii. Implement a system for collecting data needed to
identify SSlIs. Data are required from surgical and
microbiological databases. Obtain the following
data from surgical databases: patient name, med-
ical record number, date, type of procedure, sur-
geons, anesthesiologists, incision time, wound
class, ASA score, closure time, and presence of an
S51. 1deally, these data are supplemented with pro-
cess data, including prophylactic agent and dose
and time(s) of administration of prophylactic
agent. For patients diagnosed with an SSI, nec-
essary nur.roblologjcﬂ] data include type of SSI,

and antimicrobial susceptibil-
ities, and date of infection. More detailed surgical

sources might be needed to improve SSI rates.' If
increased rates are identified, determine the number
of potentially preventable infections that occurred,
defined as the number of SSIs that occurred during
a procedure in which less than 100% of recommended
practices and processes were completed.

10. Increase the efficiency of surveillance through utili-

zation of automated data (quality of evidence: I1).

a. Implement a method to electronically transfer mi-
crobiology and operative data, including process mea-
sures when available, to [PC personnel to facilitate

i data acquisition and calculation of SSI
rates for various procedures.

b. If information ttchnu]ogy and mfra.slruclure -
sources are available, d
for detection of SSIs uuhzmg automated data for
readmissions, diagnosis and procedure codes, mi-

crobiology results, and antimicrobial dispens-
ing.laliﬁ-l”

c. Implementation of automated surveillance may im-
prove the sensitivity of surveillance.

11. Provide ongoing feedback of SSI rates to surgical and

perioperative personnel and leadership (quality of evi-
dence: 10).

a. Routinely audit and provide confidential feedback on

SSI rates and adherence to process measures to in-

Downlaaded from hitps fwwiw cambridge org/eore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use

Escaneado con CamScanner



dividual surgeons, the surgical division and/or de-

partment chiefs, and hospital leadership.'™"™

i. For each type of procedure performed, provide
risk-adjusted rates of SSI.

i, Anonymously benchmark procedure-specific risk-
adjusted rates of SSI among peer surgeons.

12. M and provide feedback to providers regarding
rates of compliance with process measures (quality of
evidence: IIT).*

a. Routinely provide feedback to surgical staff, periop-

erative p 1, and leadership regarding compli-
ance w:th targeted process measures.
13. Educate surg and perioperative p 1 about

SSI p ion (quality of evidence: III).

a. Include risk factors, outcomes associated with SSI,
local epidemiology (eg, SSI rates by procedure, rate
of methicillin-resistant Staphylococcus aureus [MRSA]
infection in a facility), and basic prevention measures.

14. Educate patients and their families about SSI preven-
tion as appropriate (quality of evidence: I11).

a. Provide instructions and information to patients
prior to surgery describing strategies for reducing 551
risk. Specifically provide preprinted materials to
patients.™

b. Examples of printed materials for patients are avail-
able from the following websites:

i. JAMA patient page: wound infections (from the
Journal of the American Medical Association; avail-
able at http://jama.ama-assn.org/cgi/reprint/294
116/2122).

i, SCIP's tips for safer surgery (available at https://
www.premierinc.com/safety/topics/scip
/downloads/consumer-tips.pdf).

iii. Frequently asked questions about SSIs (available
from SHEA at http://www.shea-online.org/Assets
/files/patient%20guides/NNL_SSLpdf).

iv. SSI: resources for patients and healthcare provid-
ers (available from the CDC at http://www.cdc
.gov/hai/ssi/ssi.html).

15. Implement policies and practices aimed at reducing
the risk of SSI that align with evidence-based standards
(eg, CDC, Assoaanun for periOperative Registered
Nurses, and p g guidelines; qual-
ity of mdencr JE).

a. The pathogenes:s and likelihood of developing an SSI

Jationship among the founw-mg:

STRATEGIES TO PREVENT SS5I: 2014 UPDATE 573

dure-related characteristics. Implement policies and

practices to reducing modifiable risk factors (Table

2), including the following:

i. Optimal preparation and disinfection of the op-
erative site and the hands of the surgical team

members.

it. Adh to hand hygiene, including nonsurgeon
members of the operating team.'™

.. Reduce unnecessary traffic in  operating
mm\!!,l!‘

iv. Appropriate care and maintenance of operating
rooms, including appropriate air handling and op-
timal cleaning and disinfection of equipment and
the environment.”

1I. Special approaches for preventing 551

Standard infection control methods of outbreak inves-
tigation are recommended for use in locations and/or
populations within the hospital with unacceptably high

551 rates despite implementation of the basic 551 preven-

tion strategies listed above,

1. Screen for S. aureus and decolonize surgical patients
with an antistaphylococcal agent in the preoperative set-
ting for high-risk procedures, including some ortho-
pedic and cardiothoracic procedures (quality of evi-
dence: II).

a. Screening for 5. aureus refers to the practice of at-
pting to identify pati col d with methi-
cillin-susceptible S. aureus (MSSA) andfor MRSA.
Decolonization refers to the practice of treating pa-
tients with known S. aureus colonization with anti-
bial and/or antiseptic agents to el S. au-

reus colonization.
i. There is no standardized approach to either screen-
ing or decolonizing. Most clinicians attempl to de-

1 surgical p with a bi of
chlorhexidine gluconate applied to the skin and na-
sal mupirocin.

b. A Cochrane review concluded that mupirocin alone
may be effective, particularly in certain groups, in-
cluding orthopedic and cardiothoracic patients."”
Several nonrandomized trials corroborate this con-
du’ion»m-m

c. Clinical practice guidelines from the American So-
ciety of Health-System Pharmacists recommend giv-
ing mupirocin intranasally to all patients with doc-
umented 5. aureus col ion for orthopedi

P
3 PR

(4 Mlcrobul characteristics (eg, degree of
nation, virulence of pathogen);
ii. Patient characteristics (eg, immune status, co-
morbid conditions); and
ii, Surgical characteristics (eg, type of procedure, in-
troduction of foreign material, amount of damage
to tissues),'™
b. Risk factors for SSI can be separated into intrinsic
patient-related characteristics and extrinsic proce-

total joint repl
fracmm repair, and cardiac procedures.”™
Some trials demonstrate that preoperative screening
for S. aureus, coupled with intranasal mupirocin and
chlorhexidine bathing is effective in reducing SSI for
some patients.
i. For example, a randomized, double-blind, placebo-
controlled, multicenter trial that evaluated rapid
identification of S. aureus nasal carriers followed

and hip

P
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TaBLE 2. Selected Risk Factors for and Recommendations to Prevent Surgical Site Infections (SSIs)

Quality
Risk factor Recommendation of evidence
Intrinsic, patient related (preoperative)
Unmodifiable

Age No formal dati lationship 1o i d risk of SSI may be NA
secondary 10 rhidities or i prem

History of radiation No formal dation. Prior irradiation at the surgical site increases NA
the risk of SSI, likely due to tissue damage and wound ischemia. ™

History of 55TTs No formal recommendation. History of a prior skin infection may be a NA
marker for inherent differences in host immune function.”

Maodifiable

Glucose control Control serum blood glucose levels for all surgical patients, including pa- I
tients without diabetes."” For patients with diabetes mellitus, reduce
glycosylated hemoglobin Alc levels to less than 7% before surgery,
if possible.™

Obesity Increase dosing of prophylactic antimicrobial agent for morbidly obese 1
patients. ™!

Smoking cessation E.ncounge smoking c:samn vnl.llm 30 d.lys :yfpmwdurc.”m”‘ I

Immunosuppressive medications period, if possible. m

Hypoalbuminemia No Formal recommendation. Although a nmd ndt factor,”™” do not delay NA
surgery for use of TPN.

Extrinsic, procedure related (perioperative)
Preparation of patient

Hair removal Do not remove unless hair will interfere with the operation.” If hair re- 1
moval is necessary, remove outside the OR by clipping. Do not use
razors,

Preoperative infections Identify and treat infections (eg, urinary tract infection) remote to the sur- i
gical site prior 10 elective surgery.” Do not routinely treat colonization
or contamination.

Surgical scrub (surgical team bers’ Use ic agent to perform preoperative surgical it

hands and forearms) scmb’-‘”]hrmns(pmduas,mhlhehmdsanﬂhmmfurz-ﬁ
minutes.

Skin preparation ‘Wash and dean skin around incision site. Use a dual agent skin prepara- 1
tion containing alcohol, unless contraindications exist.”

Antimicrobial prophylaxis Administer only when indicated.” 1

Timing Administer within 1 hour of incision to maximize tissue concentration™ 1

Blood transfusion Blood transfusions increase the risk of SSI by decreasing macrophage n
function. Reduce blood loss and need for blood transfusion to the
greatest extent possible. ™ **

Choice of prophylactic agent Select appropriate agents on the basis of surgical procedure, most com- 1
mon pathogens causing SSls for a specific procedure, and published
recommendations.™

Duration of prophylaxis Stop agent within 24 hours after the procedure for all procedures.™ n

Surgeon skill'technique Handle tissue carefully and eradicate dead space."” m

Appropriate gloving All members of the operative team should double glove and change gloves m
when perforation is noted.™

Asepsis Adhere to standard principles of OR asepsis.” m

Operative time No formal recommendation in most recent guidelines. Minimize as much 1
as possible without sacrificing surgical technique and aseptic practice.

OR characteristics

Ventilation Follow American Institute of Architects’ recommendations for proper air m
handling in the OR."™

Traffic Minimize OR traffic. ™" m

Environmental surfaces Use an EPA-approved hospital disinfectant to clean visibly soiled or con- 1
taminated surfaces md aqu.lpm:m."

Sterilization of surgical equipment Sterilize all surgical eq to published guidelines.™ Mini- I
mize the use of immed e steam sterilization.”

woTe.  EPA, Environmental Protection Agency; NA, not applicable; OR, operating room; $5TI, skin and soft-tissue infection; TPN, total
parenteral nutrition.
* Vancomycin and fluoroguinolones can be given 2 hours prior to incision.
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by decolonization was associated with a greater than
2-fold reduction in the risk for postoperative in-
fection due to 5. aureus and an almost 5-fold re-
duction in risk for deep incisional 551 due to S.
al‘ml‘ﬂ
(a) This study was performed in a setting with high
baseline rates of SSI and in the absence of
MRSA.
e. In contrast, other trials have failed to demonstrate a
benefit.

i. A prospective, interventional cohort study with a
crossover design involving 21,000 patients con-
cluded that universal, rapid scmenmg for MRSA
at admissi pled with decol ion of car-
riers did not reduce the rate of SI due to MRSA.'®

i. A double-blind randomized controlled trial in-
volving more than 4,000 patients showed that in-
tranasal application of mupirocin, which was not
coupled with chlorhexidine bathing, did not sig-
nificantly reduce the 5. aureus SSI rate.'”

(a) Ina mondary anaiysxs of these data, the use
of i was iated with an
overall decr!ased rate of nosocomial S. aureus
infections among the S. aureus carriers.

A recently published meta-analysis of 17 studies con-

cluded that decolonization strategies prevent gram-
positive S5ls, 5. aureus 5515, and MRSA S5ls, although
there was significant heterogeneity among the trials.'*

™

=
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b. Determine baseline 551 rates by surgical specialty,

procedure, and/or surgeon to better target your eval-
uation and interventions.

4. Observe and review operating room personnel and the

environment of care in the operating room (quality of
evidence: I11).

a. Perform direct observation audits of operating room

personnel to assess operating room processes and
practices to identify infection control lapses, includ-
ing but not limited to adherence to process measures
(antimicrobial prophylaxis choice, timing and dura-
tion protocols, hair removal, etc), surgical hand an-
tisepsis, patient skin preparation, operative technique,
surgical attire (wearing and/or laundering outside the
operating room), and level of operating room traf-
fic."'** Perform remediation when breaches of stan-
dards are identified.
i. Operating room personnel should include sur-
geons, surgical technologists, anmhesmlugsu cir-
lating nurses, resid train-
ees, and device manufacturer representatives.'**
Perform direct-observation audits of environmental
cleaning practices in the operating room, instrument
processing (sterilization), and storage facilities.
i. Review instrument processing and flash steriliza-
tion logs.
#i. Review maintenance records for operating room
heating, ventilation, and air conditioning system,

g. Factors that impact the decision to implement screen- including results of temperature and relative hu-
ing for 5. aureus and decolonization include adher- midity testing, and test for maintenance of positive
ence to basic 551 prevention strategies, baseline rate air pressure in the operating room(s).
of SSI due to . aureus, individual patient risk factors ¢. Provide feedback and review infection control mea-
for acquiring SSI due to . aureus, availability of re- sures with operating room and environmental
sources to implement the protocol, and ability to fol- personnel.
low-up on p I p (eg, lab y re- 5. Observe and review practices in the p hesia care
sults) and ad.hmn:,e. unit, surgical intensive care unit, and/or surgical ward

h. Routine preop decolonization with (quality of evidence: II).
without scmmng is not currently rcmmmcndtd a. Perform direct observation audits of hand hygiene
1. Mupi i has been d d.'* practices among all personnel with direct patient

. Perform antiseptic wound lavage (quality of evidence: IT).
a. Wound lavage is a common practice, although the
solution used for lavage differs among surgeons."

b. Several groups have evaluated whether dilute povi-

done-iodine lavage of the surgical wound can de-

contact.”

b. Evaluate wound care practices.'™

c. Perform direct observation audits of environmental

cleaning practices.

d. Provide feedback and review infection control mea-
crease the risk of SSI. A meta- -analysis published in sures with staff in these postoperative care settings.
2010 evaluated 24 rand d lled trials and 11l Approaches that should not be considered a routine part
concluded that lavage with dilute povidone-iodine of S51 prevention
decreased the risk of SSI compared with nonantiseptic 1. Do not routinely use vancomycin for antimicrobial pro-
lavage (RR, 0.64 [95% CI, 0.51-0.82])."" phylaxis (quality of evidence: 11).7"*

3. Perform an SSI risk assessment (quality of evidence: III). a. Vancomycin should not routinely be used for anti-

a. Convene a rnu.ludlsmpll.nary team (eg, surgical lead- microbial prophylaxis, but it can be an appropriate
ership, hospital admi quality agent for specific scenarios. Reserve vancomycin for

services, and infection control) to identify gaps, im-
prove performance, measure compliance, assess im-
pact of interventions, and provide feedback.'*

specific clinical circumstances, such as a proven out-
break of 551 due to MRSA; high endemic rates of SSI
due to MRSA; targeted high-risk patients who are at
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increased risk for $SI due to MRSA (including car-

diothoracic surgical patients and elderly patients with

diabetes); and high-risk surgical procedures in which
an implant is placed.'™

i. No definitions for high endemic rates of SSI due
to MRSA have been established.'”

ii. Studies of the efficacy of vancomycin prophylaxis
were published prior to the emergence of com-
munity-acquired MRSA.

b. Two met: lyses of studies comparing glycopeptides
to B-lactam antimicrobial prophylaxis concluded that
there was no difference in rates of SSI between the 2
antimicrobial prophylaxis regimens,'**

A meta-analysis of 6 studies concluded that prophylaxis
with a glycopeptide and a second agent was protective
against 551 due to gram-positive organisms compared
with prophylaxis with a §-lactam alone.'* Of note, the
2 randomized controlled trials included in the meta-
analysis combined a glycopeptide with non-S-lactam
antibiotic(s). Thus, no study has prospectively analyzed
the effect of providing both glycopeptides and 8-lactam
antimicrobials for preoperative antimicrobial prophy-
laxis. As vancomycin does not have activity against
gram-negative pathogens and appears to have less ac-
tivity against MSSA than 3-lactam agents, many experts
recommend adding vancomycin to standard antimi-
crobial prophylaxis for the specific clinical circum-
stances described above.*7*"

2. Do not routinely delay surgery to provide parenteral

nutrition (quality of evidence: I).

a. Preoperative administration of total p al nu-
trition has not been shown to reduce the risk of SSI
in prospective randomized controlled trials and may
increase the risk of SSL'*'*!

b. Individual trials comparing enteral and parenteral
perioperative nutrition and “immunomodulating”
diets containing arginine and/or glutamine with
“standard” control diets tend to have very small num-
bers and fail to show significant differences. Two re-
cent meta-analyses, however, demonstrate reduction
in postoperative infectious complication in patients
receiving enteral diets containing glutamine and/or
arginine administered either before or after the sur-
M mcedu[e»'ﬂ'm’

3. Do not routinely use antiseptic-imp d sutures as

a strategy to prevent SSIs (quality of evidence: II).

a. Human volunteer studies involving foreign bodies
have demonstrated that the presence of surgical su-
tures decreases the inoculum required to cause an SS1
from 10° to 10° organisms.'*

b. Some trials have shown that surgical wound closure
with triclosan-coated polygactin 910 antimicrobial
sutures may decrease the risk of SSI compared with
standard sutures. For example, a recent randomized
controlled trial of 410 colorectal surgeries concluded

o

that the rate of 551 decreased more than 50% (9.3%
in the control group vs 4.3% among cases; P = .05).""

<. In contrast, a recent systematic review and meta-anal-
ysis evaluated 7 randomized clinical trials and con-
cluded that neither rates of SSI {(odds ratio [OR], 0.77
[95% CI, 0.4-1.51]; P = .45) nor rates of wound
dehiscence (OR, 1.07 [95% CI, 0.21-5.43]; P = 93)
were statistically different compared with controls."
In addition, one small study raised concern about
higher rates of wound dehiscence while using these
sutures,'”

d. The impact of routine use of antiseptic-impregnated
sutures on development of resistance to antiseptics
is unknown.

4. Do not routinely use antiseptic drapes as a strategy to

prevent SSIs (quality of evidence: I).

a. An incise drape is an adhesive film that covers the
surgical incision site to minimize bacterial wound

due to end flora. These drapes
can be impregnated with antiseptic chemicals, such
as iodophors.

. A 2007 Cochrane review of 5 trials concluded that
nonantiseptic incise drapes were associated with a
higher risk of $SI compared with no incise drape (RR,
1.23 [95% CI, 1.02-1.48]),"* although this associa-
tion may have been caused by one specific study.'
Two trials (abdominal and cardiac surgical patients)
compared iodophor-impregnated drapes to no
drapes.™"" While wound contamination was de-
creased in one trial,'™ neither trial demonstrated that
iodophor-impregnated drapes decreased the rate of
S5I. A nonrandomized retrospective study similarly
concluded that impregnated drapes do not prevent
SSls after hernia repair.'™

o

IV. Unresolved issues
1. Preoperative bathing with chlorhexidine-containing

products.

a. Preoperative bathing with agents such as chlorhexi-
dine has been shown to reduce bacterial colonization
of the skin.'™ Several studies have examined the utility
of preoperative showers, but none has definitively
proven that they decrease 551 risk. A Cochrane review
evaluated the evidence for preoperative bathing or
showering with antiseptics for S5 prevention.”™ Six
randomized controlled trials evaluating the use of 4%
chlorhexidine gluconate were included in the analysis,
with no clear evidence of benefit noted. It should be
noted that several of these studies had methodological
limitations and were conducted several years ago.
Thus, the role of preoperative bathing in SSI preven-
tion is still uncertain.

1. To gain the maximum antiseptic effect of chlor-
hexidine, adequate levels of CHG must be achieved
and maintained on the skin. Typically, adequate
levels are achieved by allowing CHG to dry com-
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pletely. New strategies for preoperative bathing with
chlorhexidine, such as preimpregnated cloths, have
shown promise,”™"™ but data are currently insuf-
ficient to support this approach,

2. Preoperative intranasal and pharyngeal chlorhexidine
treatment for patients undergoing cardiothoracic
procedures.

a. Although data from a randomized controlled trial exist
to support the use of chlorhexidine nasal cream com-
bined with 0.12% chlorhexidine gluconate mouth-
wash,'” chlorhexidine nasal cream is neither approved
by the Food and Drug Administration (FDA) nor com-
mercially a\ral.lable 1n the United States.

3, Use of g i
a. Gema.rmcm collagen spong:s have been evaluated as

a way to decrease SSI among colorectal and cardiac

surgical patients.

i. Colorectal surgical patients. Several single-center
randomized trials have demonstrated that genta-
micin-collagen sponges decrease the risk of 551 fol-
lowing colorectal procedures.”™ '™ The rate of 551
was higher with the sponge, however, in a recent
]arge, multicenter randomized clinical l.ml.“‘

it. Cardiothoracic surgical pati Four d d
controlled trials have evaluated the use of genta-
micin-collagen sponges in cardiothoracic surgery.
Three of these trials demonstrated a decrease in
551s,"'™ and one showed no difference.”™ A recent
meta-analysis combining these trials concluded that
the risk of deep sternal wound infection was sig-
nificantly lower in patients who received a genta-
micin-collagen sponge than in patients who did not
(RR, 0,62 [95% CI, 0.39-0.97]) despite significant
heterogeneity among the trials."™

b. Gentamicin-collagen sponges are not currently ap-
proved by the FDA for use in the United States.

4. Use of bundles to ensure compliance with best practices.
a. Bundles have been promoted as methods to improve

adherence to best practices.

b. Although generally favorable, the use of bundles for
the prevention of SSI has led to mixed results, de-
pending on which components are included.™"**

c. Thus, there is no consensus on the components of
an effective bundle to prevent SSls.

SECTION 5! PERFORMANCE MEASURES

L. Internal reporting

These performance measures are intended to support
internal hospital quality improvement efforts and do not
necessarily address external reporting needs. The process
and outcome measures suggested here are derived from
published guidelines, other relevant literature, and the
opinion of the lurhors Repcn process and ou:corne mea-
sures to senior hospital I I and

3 '
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clinicians who care for patients at risk for SSI.
A. Process measures
1. Compliance with antimicrobial prophylaxis guide-
lines.

a. Measure the percentage of procedures in which an-
timicrobial prophylaxis was appropriately pro-
vided. Appropriateness includes (1) correct type of
agent, (2) start of administration of the agent
within 1 hour of incision (2 hours allowed for van-
comycin and fluoroquinolones), and (3) discon-
tinuation of the agent within 24 hours after surgery.

i. Numerator: number of patients who appropri-
ately received antimicrobial prophylaxis.
it. D i < total ber of selected opera-
tions performed.
iif. Multiply by 100 so that the measure is expressed
as a percentage.
2. Compliance with hair removal guidelines.

a. Measure the percentage of procedures for which
hair removal is appropriately performed (ie, clip-
ping, use of a depilatory or no hair removal is
performed rather than use of razor).

i. Numerator: number of patients with appropri-
ate perioperative hair removal.

ii. Denominator: total number of selected opera-

tions performed.
iii. Multiply by 100 so that the measure is expressed

as a percentage.
3. Compliance with perioperative glucose control

guidelines.

a. Measure the percentage of procedures for which
serum glucose is 180 mg/dL or lower within 18—
24 hours after anesthesia end time for all cardiac
surgery patients,%411%

. Numerator: number of patients with appropri-
ately maintained serum glucose (180 mg/dL or
lower) in the time frame of 18-24 hours after
anesthesia end time following cardiac surgery.

i, Denominator: total number of cardiac proce-

dures performed.

Multiply by 100 so that the measure is expressed

as a percentage.

B. Outcome measures

1. SSI rate

a. Use NHSN definitions and risk adjustment meth-
ods for SSI (available at http://www.cdc.govinhsn
facute-care- hospltal!ssmndﬁ html)

i N t ber of p ts with an $SI fol-

lowing selected operations.

ii. Denominator: total number of selected opera-
tions performed.

iii. Multiply by 100 so that the measure is expressed
as the number of SSIs per 100 procedures.

iv. Rates of SSI can be risk adjusted using one of
2 methods: stratification using the NHSN risk

1.

b
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index' or calculation of the standardized in-
fection ratio (SIR)."" NHSN now promotes the
use of SIR over the NHSN risk index for im-
proved risk adjustment potential,'™ and SIR is
preferentially used for the national public re-
porting outcome measure within NHSN.

(a) The NHSN risk index is an operation- and
patient-specific prospectively applied risk
score that predicts SSIs."™ This risk index
includes 3 predictors of increased risk of SSI:
(1) estimators of wound microbial contam-
ination, (2) duration of operation, and (3)
markers for host susceptibility.

{b) SIR is the ratio of the observed number of
SSls (O) that occurred compared with the
expected number for a surgeon performing
a specific type of procedure (E; eg, SIR =
O/E)."™ The expeﬂed number of SSIs can
be obtained by multiplying the of
operations done by the surgeon in each pro-
cedure risk category by the NHSN rate for
the same procedure risk category and divid-
ing by 100. Values that exceed 1.0 indicate
that more SSIs occurred than expected. Im-
portantly, SIR can only be calculated if the
number of expected HAls is 21. Thus, this
approach may be more difficult for small
surgical programs or if few procedures are
performed for any one procedure type.'”

(¢) Risk adjustment using logistic regression and
the SIR method generally provides better risk-
adjustment than the basic risk index."™"™

Il External reporting
There are many challenges in providing useful infor-
mation to consumers and other stakeholders while pre-
venting ded adverse c es of publlc re-
porting of HAIs."™ R dations and req
for public reporting of HAIs have been provided by
HICPAC,"™ the Healthcare-Associated Infection Working
Group of the Joint Public Policy Committee,” the Na-
tional Quality Forum,” and CMS." The following is an
example of an external performance measure that is cur-
rently required by some healthcare stakeholders and
regulators.
A. Process measures
1. Compliance with CMS$ antimicrobial prophylaxis
guidelines (see the section above on internal reporting
in “Section 5: Performance Measures”).

a M the p ge of pr in which an-
timicrobial pmphyhm was appropriately pro-
vided. Appropriateness includes correct type of
agent, administration of the agent within 1 hour
of incision (2 hours are allowed for vancomycin
and fluor lones), and di inuation of the

agent within 24 hours after surgery (48 hours for
cardiothoracic procedures).'”

2. Compliance with the CMS guideline for control of
postoperative blood glucose in cardiac surgery
patients.

a. Measure the percentage of procedures in which
postoperative blood glucose was appropriately con-
trolled in cardiac surgery patients.

B. Federal and state requirements
1. Federal requirements
a. The CMS published a final rule in the Federal Reg-
ister on August 18, 2011, that includes 551 reporting
via the CDC’s NHSN in the CMS Hospital IQR
program requirements for 2012.'* More specifi-
cally, the rule announced a reporting requirement
for SS1 data for inpatient abdominal hy
and inpatient colon procedures beginning with sur-
gical procedures performed on January 1, 2012."

b. The requirements for $SI reporting to NHSN for
the IQR program do not pt or
state mandates for 5SI rtpon.lng to NHSN (l:. hos-
pitals in states with an SSI reporting mandate must
abide by their state’s requirements, even if they are
more ive than the requi for this CMS
program). NHSN users reporting SSI data to the
system must adhere to the definitions and report-
ing requirements for SSIs as specified in the NHSN
Patient Safety Component Protocol Manual.™ For
more information, see http://www.cdc.gov/nhsn
facute-care-hospital/ssi/index.| hr.ml

2. State requi and collab
a. State requirements. Hospltals in states that have

mandatory $SI reporting requirements must collect
and report the data required by the state. For in-

ion on state requi check with your
state or local health department.

b. Snm- mﬂabamtxm Currently 27 states have im-

d y SSI collab . For more
mformanon on state collaboratives for SSI, see
http://www.cdc.gov/hai/stateplans/states-w-551
-collaborative.html.

3. External quality initiatives

a. Several external quality initiatives focused on 551
prevention are ongoing. The benefits in partici-
pation in these external quality initiatives is un-
known but may include improvement in the cul-
ture of safety and patient outcomes, including
decreased rates of SS1. For additional information,
see the following:

i. htip:/fwww.ahrq.gov/qual/haifyl 1. htm#projects
it http://www.ihi.org/Engage/Initiatives/Completed
/Project] OINTS/Pages/default.aspx

Y
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Fundamental Elements of Accountability for Healthcare-Associated Infection Prevention

Senior management is responsible for ensuring that the healthcare system supports an mfu:unn pmmmnn and control (IPC) pro-
of

gram that effectively prevents healthcare-associated infections (HAls) and the

pat

Senior for that an ad

number of trained | are

ically important

d to the IPC and

adequate staffing of other departments ﬂlﬂl play a key role in HAI pr:v:nnarl (eg, environmental services)

Senior is for g that healthcare p

g licensed and nonlicensed personnel, are ade-

quately trained and competent to perform their job responsibilities

Direct halt]n:m pnmdm (such as physicians, nurses, aides, and therapists) and ancillary
1) are responsible for ensuring that appropriate [PC practices are used at all times (including
hand hygiene, mnda.rd and isolation precautions, and cleaning and disinfection of i )

and e

ip

| (such as envi | service

and the

Senior and unit leaders are responsible for holding personnel accountable for their actions

IPC leadership is ible for

that an active program to identify HAIs is implemented, that HAI data are analyzed and

regularly provided to those who can use the information to improve the quality of care (eg, unit staff, clinicians, and hospital

administrators), and that evidence-based practices are incorp

d into the p

@r

Senior and unit leaders are accountable for ensuring that appropriate training and educational programs to prevent HAls are devel-

oped and provided to personnel, patients, and families

Personnel from the IPC program, the laboratory, and information technology departments are responsible for ensuring that systems

are in place to support the surveillance program

SECTION 6: EXAMPLES OF
IMPLEMENTATION STRATEGIES

Accountability is an essential principle for preventing HAIs.
It provides the necessary translational link between science
and implementation. Without clear accountability, scientifi-
cally based implementation strategies will be used in an in-
consistent and fragmented way, decreasing their effectiveness
in preventing HAls. Accountability begins with the chief ex-
ecutive officer and other senior leaders who provide the im-
perative for HAI prevention, thereby making HAI prevention
an organizational priority. Senior leadership is accountable
for providing adequate resources needed for effective imple-
mentation of an HAI prevention program. These resources
include necessary personnel (clinical and nonclinical), edu-
cation, and equipment (Table 3).

The following information identifies implementation strat-
egies that can be used as part of a program to prevent and
reduce the risk for S81. The implementation strategies are
organized under 4 concepts: engage, educate, execute, and
evaluate,"™

1. Engage
In the engagement phase, there needs to be clear and
effective communication pertaining to the reasons why the
S51 implementation strategies are important for patient
care, Engagement of senior leadership, physician cham-
pions, infection preventionists, and multidisciplinary
teams are examples of strategies necessary for initial im-
plementation of a program to reduce $§Is. The following
implementation strategies are described in the literature as
being essential for the engagement process.
A. Obtaining support for SSI reduction from senior leader-
ship. Senior leadership support is an important factor
contributing to SSI rate decreases, Senior leadership is

also critical for sustaining improvements over time.
Senior leadership can include but is not limited to the
hospital’s board, president, chief operating officer, chief
medical officer, and chief nursing officer.*****"

B. Obtaining highly engaged physicians as champions. Med-
ical and surgical staff engagement is critical for SSI pre-
vention activities and to champion SSI prevention

hroughout the hospital. Examples include a physician
leading an SSI pmennon multidisciplinary team and
a physician champion who provides education on strat-
egies to reduce 55Is to other physicians and staff.**™

C. Use of multidisciplinary teams. Numerous studies and
literature address the effectiveness of multidisciplinary
teams to plan, develop, implement, and evaluate efforts
to reduce SSIs. The key components of the team include
preoperative, intraoperative, and postoperative man-
agement of the patient. Teams should include nursing,
pharmacy, and physician champions.' ™"

D. Adopting evidence-based practices and guidelines, Several
studies in the literature focus on the need for hospitals
to adopt evidence-based practices and guidelines in an
effort to decrease the risk of SSls. The literature stresses
that, although evidence-based interventions can reduce
the number of $SIs and improve patient outcomes,
implementation of these practices nationally occurs less
frequently than is desirable, 1210

E. Focus on a culture of safety. The literature supports the
need for a culture of safety to successfully implement
a program focusing on reducing SSIs. A culture of safety
focuses on teamwork, technical processes, and pro-
moting accountability for preventing SSIs throughout
the continuum of care, >+

11. Educate
Education pertaining to practices to prevent 55Is is es-
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sential for senior leadership, physicians, nurses, and pa-
tients and families. The following implementation strat-
egies describe the types of education that can impact SSI
rates and who should be the focus of educational efforts.

A. Aligned and coordinated SSI education for licensed in-

dependent practitioners and staff. Multidisciplinary ed-
ucation for licensed independent practitioners (physi-
cians and midlevel practitioners) and other practitioner
staff (registered nurses) must be aligned and coordi-
nated. The content of the education focuses on the
continuum of the patient’s care and execution of evi-
dence-based practices to prevent 555,

B. One-to-one education of the surgeon when an SSI issue

is identified. Provide one-to-one education when sur-
geons have elevated 551 rates and/or when appropriate
preventive processes are not being adhered to. This ed-
ucation may be conducted by another surgeon, infec-
tion preventionist, quality office, or other qualified in-
dividuals. The education should be nonconfrontational
with an emphasis on understanding variation in prac-
tice rather than jud If lack of adh to evi-
dence-based practices is identified, then an action plan
must be developed.™

C. Education for senior leadership that describes the value

and benefits of SSI reduction. Provide education to ex-
ecutive leadership regarding the value of reducing S51s,
including patient and fiscal outcomes.™

D. Education for the surgical team on safety science. Provide

education to licensed independent practitioners and
staff involved in the care of surgical patients on the
science of safety, including the principles of safe system
desi

E. Specific 551 education for patients and families. Patient

1L

education for reducing S5Is is a major priority for any
hospital focused on preventing SSIs. Education strate-
gies such as presurgical classes, television education, and
one-to-one education with the patient and family have
been used successfully. Educational materials should be
provided in multiple languages on the basis of the pop-
ulation served.'*%2%
Execute
In the execution phase, the focus is on implementation
strategies to reduce barriers and improve adherence with
evidence-based practices and reduce the risk of 55Is, in-
cluding (a) standardization of care processes, (k) creating
redundancy or independent checks, and (¢) learning from
defects when an 551 occurs. As noted above, no consensus
exists on the components of an effective bundle to pre-
vent SSIs. Thus, individual hospitals must identify local
deficits and create their own bundle.

A. Use a quality improvement methodology. Use of quality

hadal S

gy for ing and imple-
memmg a program leads to reduced rates of 55Is. Qual-
ity improvement methodologies include Lean Six
Sigma, the Comprehensive Unit-Based Safety Program,

w

m
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and the Plan-Do-Check-Act model. Various perfor-
mance improvement (PI) tools have been used, in-
cluding dashboards, scorecards, and histograms, to dis-
play data-lwﬁ.nl'-lll

Differentiate between adult and pediatric populations.

Pediatric-focused evidence-based practices for reducing

5515 are lacking. Clinical interventions designed for the

adult population cannot necessarily be transferred to

the pediatric population. Hospital and pediatric sur-
geons must determine whether adult evidence-based
interventions can be safely used with the pediatric
population.™

Use of information technologies (IT). IT innovations can
be used to simplify and standardize clinical documen-
tation. IT and the electronic medical record can also
be used for electronic surveillance, electronic prompts,
automatic stops for prophylactic antibiotic orders, and
education. Education can be delivered to patients, fam-
ilies, and healthcare workers through different media,
including the Internet and television,"#*-}312
Participation in a collaborative. Numerous studies have
reported that participation in a collaborative can help
reduce 5SI rates in participating organizations. Colla-
boratives provide a mechanism for organizations to

1. Utilize valid data, such as with the American College
of Surgeons National Surgical Quality Improvement
Program:*

2. Identify increased morbidity and mortality through
comparisons to peer hospitals on a national basis;’"
and

3. Learn

through  the  collaboration  pro-
161.202.203.205.207.208.2 1 3.1 14
cess.
Use of preoperative/p order sets. Standardized

order sets can be developed on the basis of evidence-
based practices. The order sets should be approved by
the medical staff and updated when the evidence-based
practices change. The development of order sets is a
labor-intensive process ncmsmungshl]s and expeﬂlse
of several disciplines, including surgery, h
nursing, and pharmacy. All relevant disciplines should
be educated in the use of the order sets.'****
Acting on identified SS1 issues. When issues suspected of
increasing the risk of SSI are identified, the hospital
should take action to resolve the identified issues. Sev-
eral hospitals conduct root-cause analyses with a mul-
tidisciplinary team to identify the cause of the issues
and any lack of adherence in the evidence-based prac-
tices, 1522200
Establish a protocol for preoperative testing. Establish a
protocol for pmccdure 5pchﬁ: preoperative testing to
that i

detect medical the risk of SSI.

The protocol should focus on nutritional counseling if

P A i ion if indicated discion
¥

infections, and reconciling medications with adjust-
ments prior to surgery if indicated.™ If high-risk pa-
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tients are identified through screening, alerts should be
added to electronic medical records to ensure that all
bers of the perioperative team are aware of the
high-risk condition(s).

IV. Evaluate
In the evaluation phase, the focus is on the use of
and eval tools to determine the ef-
fectiveness of implementation strategies in the prevention

of SSs.

A. Use of performance improvement tools. Various PI tools
can be used. PI tools include dashboards, scorecards,
or histograms to display data. Additional PI tools can
include root-cause analysis and failure modes and ef-
fects analysis, 142020

B. Direct observation of evidence-based practices. As part of
a hospital's SSI improvement activities, trained observ-
ers (eg, infection preventionists, educators, nurses, and
physicians) should observe surgery to assure that evi-
dence-based practices have been implemented in the
operating room. Direct observation can also be con-
ducted for hand hygiene and surgical hand P

rs

w

-~
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“A Compendium of Strategies to Prevent Healthcare-Associ-
ated Infections in Acute Care Hospitals: 2014 Updates.” Infect
Control Hosp Epidemiol 2014;35(5):455-459.

Cruse P. Wound infection surveillance. Rev Infecr Dis 1981;
3(4):734-737.

. Graves E]. National Hospital Discharge Survey: Annual Sum-

mary, 1987, Series 13, no. 99. Hyattsville, MD: National Center
for Health Statistics, 1989,

. Agency for Healthcare Research and Quality. Healthcare Cost

and Utilization Project—statistics on hospital stays. 2013,
http://heupnet.ahrq.gov/. Accessed February 15, 2013,

. Scott RD. The Direct Medical Costs of Healthcare-Associated

Infections in U.S. Hospitals and the Benefits of Prevention. At-
lanta: Centers for Disease Control and Prevention, 2009.
http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf. Ac-
cessed December 14, 2013,

. Anderson DJ, Pyatt DG, Weber DJ, Rutala WA. Statewide costs

of health care-associated infections: estimates for acute care
hospitals in North Carolina. Am ] Infect Control 2013;41(9):
T64-T68.

. Lewis 55, Mochring RW, Chen LF, Sexton DJ, Anderson DJ.

Assessing the relative hu.nien of hospital-acquired infections in

technique. This activity is used to educate and reinforce
evidence-based practices with the operating room
practitioners. %31

C. Longitudinal evaluation of S5I rates and compliance rates.
Track the success of the 881 reduction program by eval-
uating SSI rates over time (ie, before, during, and after
the program). If specific practices or processes are iden-
tified for imp , eval the compliance with
evidence-based practices related to these practices and
processes. Feed these data evaluations back to frontline
staff,

ACKNOWLEDGMENTS

Disclaimer.  5.1B.-T.—The findings and conclusions in this report are those
of the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.

Potential conflicts of interest. E.P.D. reports serving as an advisor/con-
sultant for Merck, Baxter, Ortho-McNeil, Targanta, Rib-X, Affinium, 3M,
Schering-Plough, Astellas, CareFusion, Durata, Pfizer, and Applied Medical
and receiving grant support from Tetraphase. L.G. reports receiving honoraria
from Premier, CareFusion, and Infection Control Today. K.5.K. reports re-
ceiving grant support and serving as an advisor/consultant for Sage Products.
DJA, KP, DWB, S1B-T, A-CN, LLM., LS, and D.SY. report no
relevant conflicts of interest.

Address correspondence to Deverick |. Anderson, MD, MPH, Division of
Infectious Diseases, Box 102359, Duke University Medical Center, Durham,
NC 27710 (deverick.anderson@duke.cdu).

REFERENCES

1. Anderson DJ, Kaye KS, Classen D, et al. Strategies to prevent
surgical site infections in acute care hospitals. Infect Control
Hosp Epidemiol 2008:29(suppl 1):551-561.

2. Yokoe DS, And D], Berenholtz SM, et al. Introduction to

o

. Cruse PJ, Foord R. The epid

a k of hospitals. Infect Control Hosp Epi-
demiol 2013;34(11):1229-1230,

i Zamlu:hmm E, Henderson D, Tamir O, et al. Health care—

fections: a meta-analysis of costs and financial
impact on the us health care system. JAMA Intern Med 2013;
173(22):2039-2046.
Mecks DW, Lally KP, Carrick MM, et al. Compliance with
guidelines to prevent surgical site infections: as simple as
1-2-37 Am J Surg 2011;201(1):76-83.

. Umscheid CA, Mnchell MD, Doshi JA, Agtrwll R, Williams

K, PJ. 408 prop

ciated i thatare and the related
mortality and costs. Infect Control Hm;u Epidemial 2011;32(2):
101-114.

Klevens RM, Edwards JR, Richards CL Jr, et al. Estimating
health care-associated infections and deaths in U.S. hospitals,
2002, Public Health Rep 2007;122(2):160-166.

logy of wound infection: a
10-year prospective study of 62,939 wounds. Surg Clin North
Am 1980;60(1):2740.

Anderson DJ, Kaye KS, Chen LF, et al. Clinical and financial
outcomes due to methicillin resistant S‘uphytocwcus @Ureus sur-
gical site infection: a multi study.
PloS ONE 2009;4(12):¢8305,

. Engemann }}. Carmeli Y, Cna@rove SE, et al. Adverse clinical
and

to methicillin resistance
among patients with Staphylococcus aureus surgical site infec-
tion. Clin Infect Dis 2003;36(5):592-598.

. Kirkland KB, Briggs P, Trivette SL, Wilkinson WE, Sexton DJ.

The impact of surgical-site infe in the 1990s: attributabl
mortality, excess length of hospitalization, and extra costs. In-
fect Control Hosp Epidemiol 1999;20(11):725-730.

. Mangram A], Horan TC, Pearson ML, Silver LC, Jarvis WR;

Hospital Infection Control Practices Advisory Committee.
Guideline for prevention of surgical site infection, 1999. Infect
Control Hosp Epidemiol 1999;20(4):250-278.

Apisarnthanarak A, Jones M, Waterman BM, Carroll CM, Ber-
nardi R, Fraser V. Risk factors for spinal surgical-site infections

Downlaaded from hitps fweiv cambridge org/eore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use

Escaneado con CamScanner



20.

21

2.

23.

24,

25

27.

28.

29,

30.

3

3

24

3.

35.

INFECTION CONTROL AND HOSPITAL EFIDEMIOLOGY

in a community hospital: a case-control study. Infect Control
Hosp Epidemiol 2003;24(1):31-36.

Boyce JM, Potter-Bynoe G, Dziobek L. Hospital reimbursement
patterns among patients with surgical wound infections fol-
lowing open heart surgery. Infect Control Hosp Epidemiol 1990;
11(2):89-93.

Coello R, Glenister H, Fereres J, et al. The cost of infection in
surgical patients: a case-control study. J Hosp Infect 1993;25(4):
239-250.

Hollenbeak CS, Murphy DM, Koenig S, Woodward RS, Dun-
agan WC, Fraser V). The clinical and economic impact of deep
chest surgical site infections following coronary artery bypass
graft surgery. Chest 2000;118(2):397—402.

VandenBergh MF, Kluytmans JA, van Hout BA, et al. Cost-
effectiveness of perioperative mupirocin nasal ointment in car-
diothoracic surgery. Infect Control Hosp Epidemiol 1996;17(12):
786-792.

Vegas AA, Jodra VM, Garcia ML. Nosocomial infection in sur-
gery wards:ac lled study of i d duration of hospital
stays and direct cost of hospitalization. Eur J Epidemiol 1993;
9(5):504-510.

Whitehouse JD, Friedman ND, Kirkland KB, Richardson W],
Sexton DJ. The impact of surgical-site infections following or-
thopedic surgery at a community hospital and a university
hospital: adverse quality of life, excess length of stay, and extra
cost. Infect Control Hosp Epidemiol 2002;23(4):183-189.
Bozic K], Katz P, Cisternas M, Ono L, Ries MD, Showstack ].
Hospital resource utilization for primary and revision total hip
arthroplasty. ] Bone Joint Surg Am 2005,87(3):570-576.
National Healthcare Safety Network. Surgical Site Infection (S51)
Event. Atlanta: Centers for Disease Control and Prevention, 2013,
hittp//www.cde.gov/nhsn/PDFs/pscManual/9pscSSicurrent.pdf.
Accessed May 1, 2013

Condon RE, Schulte W], Malangoni MA, Anderson-Teschen-
dorf MJ. Effectiveness of a surgical wound surveillance pro-
gram. Arch Surg 1983;118(3):303-307.

Kerstein M, Flower M, H.::kavy LM, Gmsa PA. Surveillance
for p ive wound infections: p | aspects. Am Surg
1978;44(4):210-214,

Mead PB, Pories SE, Hall P, Vacek PM, Davis JH Jr, Gamelli
RL. Decreasing the incidence of surgical wound infections: val-
idation of a surveillance-notification program. Arch Surg 1986;
121(4):458—461.

Baker C, Luce |, Chenoweth C, Friedman C. Comparison of
case-finding methodologies for endometritis after cesarean sec-
tion. Am [ Infect Control 1995;23(1):27-33.

. Cardo DM, Falk PS, Mayhall CG. Validation of surgical wound

surveillance. Infect Control Hosp Epidemiol 1993;14(4):211-215.
Ming DY, Chen LF, Miller BA, Anderson DJ. The impact of
depth of infection and postdischarge surveillance on rate of
surgical-site infections in a network of community hospitals.
Infect Control Hosp Epidemiol 2012;33(3):276-282.

Chalfine A, Cauet D, Lin WC, et al. Highly sensitive and ef-
ficient computer-assisted system for routine surveillance for
surgical site infection. Infect Control Hosp Epidemniol 2006;27(8):
794-801.

Miner AL, Sands KE, Yokoe DS, et al. Enhanced identification
of postoperative infections among outpatients. Emerg Infect Dis
2004:10(11):1931-1937.

Yokoe DS, Noskin GA, Cunnigham SM, et al. Enhanced iden-

JUNE 2014, VOL.

36,

37

38,

39.

40.

41,

42,

43,

45.

47.

48.

49,

51,

=

52,

35, MO, 52

tification of ive infe
Infect Dis 2004;10(11):1924-1930.
Calderwood MS, Kleinman K, Bratzler DW, et al. Use of Med-
icare claims to identify US hospitals with a high rate of surgical
site infection after hip arthroplasty. Infecr Control Hosp Epi-
demiol 2013;34(1):31=39.

Huang 58, Placzek H, Livingston J, et al. Use of Medicare claims
to rank hospitals by surgical site infection risk following cor-
onary artery bypass graft surgery. Infect Control Hosp Epidemiol
2011;32(8):775-783,

Haley VB, Van Antwerpen C, Tserenpuntsag B, et al. Use of
administrative data in efficient auditing of hospital-acquired
surgical site infections, New York State 2009-2010. Infect Con-
trol Hosp Epidemiol 2012:33(6):565-571.

Burke JP. Infection control—a problem for patient safety. N
Engl | Med 2003;348(7):651-656.

Cullen KA, Hall M], Golosinkiy A. Ambulatory surgery in the
United States, 2006. Natl Health Stat Report 2009;(11}):1-25.
National action p]an 1o prevent health care-associated infec-

among inpati Emerg

tions: d bulatory surgical centers.
Department Df Huhh and Human Services website. http://
www.hhs.gov/ash/initiatives/hai/ambulatory_surgical_centers

html Accessed January 4, 2013,

Consensus paper on the surveillance of surgical wound infec-
tions. The Saciety for Hospital Epidemiology of A the
A iation for Practiti in Infe Control; the Centers
for Disease Control; the Surgical Infection Society. Infect Con-
trol Hosp Epidemiol 1992;13(10):599-605.

Mannien |, Wille JC, Snoeren RL, van den Hof S. Impact of
postdischarge surveillance on surgical site infection rates for
several surgical procedures: results from the nosocomial sur-
veillance network in the Netherlands. Infect Control Hosp Ep-
idemiol 2006;27(8):809-816.

. Kent P, McDonald M, Harris O, Mason T, Spelman D. Post-

discharge surgical wound infection surveillance in a provincial
hospital: follow-up rates, validity of data and review of the
literature. ANZ | Surg 2001;71(10):583=589.

Manian FA. Surveillance of surgical site infections in alternative
settings: exploring the current options. Am J Infect Control
1997;25(2):102-105,

. Michelson J. Improved detection of orthopaedic surgical site

infections occurring in outpatients. Clin Orthop Relar Res
2005(433):218-224,

Nafziger DA, Lundstrom T, Chandra $, Massanari RM. Infec-
tion control in ambulatory care. Infect Dis Clin North Am 1997,
11(2):279-296.

Petherick ES, Dalton JE, Moore PJ, Cullum N. Methods for
identifying surgical wound infection after discharge from hos-
pital: a systematic review. BMC Infect Dis 2006;6:170.
Milangeni D, Babikir R, Dettenkofer M, Daschner F, Gastmeier
P, Ruden H. AMBU-KISS: quality control in ambulatory sur-
gery. Am J Infect Control 2005;33(1):11-14.

. Whitby M, McLaws ML, Collopy B, et al. Post-discharge sur-

veillance: can patients reliably diagnose surgical wound infec-
tions? J Hosp Infect 2002;52(3):155-160.

Manian FA, Meyer L. C of patient telep survey
with traditional surveillance and monthly physician question-
naires in monitoring surgical wound infections. Infect Control
Hosp Epiderniol 1993;:14(4):216-218.

Prospero E, Cavicchi A, Bacelli §, Barbadoro P, Tantucci L,

h

Downloaded fram hutps s cambridge orgleore. 27 jul 2020 at 13:51:01, subject to the Cambridge Core terms of use

Escaneado con CamScanner



52

55.

57.

6l.

62,

63.

65,

67.

D’Errico MM. Surveillance for surgical site infection after hos-
pital disch a surgi specific ive, Infect
Control Hosp Epidemiol 2006;27(12):1313-1317.

Sands K, Vineyard G, Platt R. Surgical site infections occurring
after hospital discharge. | Infect Dis 1996:173(4):963-970.
Healthcare-Associated Infection Working Group of the Joint
Public Policy Committee. Essentials of Public Reporting of
Healthcare-Associated Infections: A Toel Kit. 2007, http://www
.shea-online.org/Assets/files/ Essentials_of_Public_Reporting
_Tool_Kit.pdf. Accessed January 5, 2013,

National Quality Forum (NQF). Voluntary Ci

68.

70.

7L

STRATEGIES TO PREVENT §51: 2014 UPDATE S83

ation of a multi-site intervention by time series analysis. |
Antimicrob Chemother 2005,56(6):1094-1102.

Schweon $. Stamping out surgical site infections. RN 2006;
69(8):36-40,

. Torpy IM, Burke A, Glass RM. JAMA patient page: wound

infections. JAMA 2005;294(16):2122,

Kanter G, Connelly NR, Pltzg:rald I. A system and process
redesign to improve p ive antibiotic

Anesth Analg 2006;103(6): }SI?—ISZI.

Pestotnik SL, Classen DC, Evans RS, Burke JP. Implementing

Standards for the Reporting of Healthcare-Associated Infection
Data. Washington, DC: NQF, 2008. hl‘lp’!.l"www.quilltyfhrmn
.org/Publications/2008/03/National _Vol y_!
_Standards_for_the_Reporting_of _ Healthcare- Assocuth
_Infection_Data.aspx. Accessed January 6, 2013.
National Institute for Health and Clinical Excellence (NICE),
Surgical Site Infection: F ion and of Surgical Site
Infection. London: NICE, 2008. hup://www.nice.org.uk
Inicemedia/pdf/ CG74NICEGuideline.pdf. Accessed February
12, 2013.
Bratzler DW, Houck PM. Antimicrobial prophylaxis for sur-
gery: an advisory statement from the National Surgical Infec-
tion Prevention Project. Clin Infect Dis 2004;38(12):1706-1715.

. Bratzler DW, Hunt DR. The surgical infection prevention and

surgical care improvement projects: national initiatives to im-

prove outcomes for patients having surgery. Clin Infect Dis

2006:43(3):322-330.

Dcllmg:r E.P Hausmann SM, Bratzler DW, et al. Hospitals
1L ! surgical site infections. Am J Surg 2005;

190(1).9-15.

National Quality Forum (NQF). Cardiac Surgery Patients with
Controlled Postoperative Blood Glucose. Washington, DC: NQF,
2013. http://www.qualityforum.org/. Accessed January 6, 2013.
Lazar HL, McDonnell M, Chipkin SR, et al. The Society of
Thoracic Surgeons practice guideline series: blood glucose
management during adult cardiac surgery. Ann Thorac Surg
2009;87(2):663—-669.
A resource from the Institute of Healthcare Improvement. In-
stitute for Healthcare Improvement (IHI) website. http://
www.ihi.org. Accessed January 31, 2007.
Griffin FA. Reducing surgical complications. Jt Comm J Qual
Patient Saf 2007:33(11):660-665.
The Joint Commission. National Patient Safety Goals Effective
January 1, 2013. Oakbrook Terrace, IL: The Joint Commis-
sion, 2013. http://www.jointcommission.org/assets/1/18
/NPSG_Chapter_Jan2013_HAP.pdf. Accessed March 1, 2013,
Centers for Medicare & Medicaid Services. Medicare program;
hospital inpatient prospective payment systems for acute care
‘hospitals and the long-term care hospital prospective payment
system and fiscal year 2013 rates; hospitals’ resident caps for
d medical ed purposes; quality re-
porting requi ts for specific p and for
surgical centers. Final rule. Fed Regist 2012; 77(1?0)_532577
53750.
Centers for Medicare & Medicaid Services. Medicare program;
hospital inpati lue-based purchasing program. Final rule.
Fed Regist 2011576(88):26490-26547.
van Kasteren ME, Mannien J, Kullberg B], et al. Quality im-
P of surgical prophylaxis in Dutch hospitals: evalu-

72

73,

74,

75.

76.

i

=3

78.

79.

80,

83.

85,

ibiotic practice guidelines through p isted de-
cision support: clinical and financial outcomes. Ann Intern Med
1996;124(10):884-890.
Webb AL, Flagg RL, Fink AS. Reducing surgical site infections
through a mu.llldnclpl\nary compmemed process for preop-
erative prophylactic istration. Am J Surg 2006;
192(5):663-668.
Nair BG, Newman SF, Peterson GN, Wu WY, Schwid HA.
Feedback mechanisms including ml mn: clemom: alms to
achieve near 100% timely 3,
tion in surgical cases. Anesth Analg 2010;111(5):1293-1300.
Berger RG, Kichak JP. Computerized physician order entry:
helpful or harmful? | Am Med Inform Assoc 2004;11(2):100—
103,
Antimicrobial prophylaxis for surgery. Trear Guidel Med Lert
2009;7(82):47-52.
Bratzler DW, Dellinger EP, Olsen KM, et al. Clinical practice
guidelines for antimicrobial prophylaxis in surgery. Am J Health
Syst Pharm 2013;70(3):195-283.
Steinberg JP. Braun B, Hellinger WC, et al. Timing of anti-
microbial prophylaxis and the risk of surgical site infections:
results from the Trial to Reduce Antimicrobial Prophylaxis Er-
rors. Ann Surg 2009;250(1):10-16.
van Kasteren ME, Mannien J, Ott A, Kullberg BJ, de Boer AS,
Gyssens 1C. Antibiotic prophylaxis and the risk of surgical site
infections following total hip arthroplasty: timely administra-
tion is the most important factor. Clin Infect Dis 2007;:44(7):
921-827.
Soriano A, Bori G, Garcia-Ramiro §, et al. Timing of antibiotic
prophylaxis for primary total knee arthroplasty performed dur-
ing ischemia. Clin Infect Dis 2008:46(7):1009-1014.
Akinyoola AL, Adegbehingbe OO, Odunsi A. Timing of an-
tibiotic prophylaxis in tourniquet surgery. J Foot Ankle Surg
2011;50(4):374-376.
HarbﬂrthS.SmmMH.T htenberg D, Carmeli Y. Prol d

hylaxis after i ular surgery and its effect

on surgical site infections and antimicrobial resistance. Cir-
culation 2000;101(25):2916-2921.
McDonald M, Grabsch E, Marshall C, Forbes A. Single- versus
multiple-dose antimicrobial prophylaxis for major surgery: a
systematic review. Aust N Z | Surg 1998;68(6):388-396.
Coakley BA, Sussman ES, Wolfson TS, et al. Postoperative an-
tibiotics correlate with worse outcomes after appendectomy for
nonperforated appendicitis. | Am Coll Surg 2011;213(6):778-
783,
Cannon JA, Altom LK, Deierhoi R], et al. Preoperative oral
antibiotics reduce surgical site infection following elective co-
lorectal resections. Dis Colon Rectum 2012:55(11):1160-1166.
Englesbe M, Brooks L, Kubus J, ¢t al. A statewide assessment

Downloaded from hitps fwwiw cambridge orgleore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use.

Escaneado con CamScanner



S84

87.

9.

92.

3.

95,

101.

102

103,

. Ui GE, Hell

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

of surgical site infection following colectomy: the role of oral
antibiotics. Ann Surg 2010;252(3):514-519.

Fry DE. Colon preparation and surgical site infection. Am |
Surg 2011;202(2):225-232.

Hendren S, Fritze D, Banerjee M, et al. Antibiotic choice is
independently associated with risk of surgical site infection
after colectomy: a population-based cohort study. Ann Surg
2013;257(3):469-475.

Lewis RT. Oral versus systemic antibiotic prophylaxis in elective
colon surgery: a randomized study and lysis send a
message from the 1990s. Can J Surg 2002:45(3):173-180.
Nelson RL, Glenny AM, Song F. Antimicrobial prophylaxis for
colorectal surgery. Cochrane Database Syst Rev 200%(1):
CDO001181.

Deierhoi RJ, Dawu l.G Vu:k G ltam KM, Hawn MT. Choice
of i for colorectal surgery
does matter. J Am Coll Surg 20]3.2[7(5) 763-769.

Toneva GD, Deierhoi R], Morris M, et al. Oral antibiotic bowel
preparation reduces length of stay and readmissions after co-
lorectal surgery. ] Am Coll Surg 2013;216(4):756-762.
Guenaga KF, Matos D, Wille-Jorgensen P. Mechanical bowel

ps

for elective col | surgery. Cochrane Database
Syst Rev 2011;(9):CDO0D1544.
Tanner |, Woodings D, A K.P hair removal

to reduce surgical site infection. Cochrane Database Syst Rev
2006;(3):CD004122.

Dronge AS, Perkal MF, Kancir S, Concato J, Aslan M, Rosenthal
RA. Long-term glycemic control and postoperative infectious
complications. Arch Surg 2006;141(4):375-380.

Golden SH, Peart-Vigilance C, Kao WH, Brancati FL. Periop-
erative glycemic control and the risk of infectious complica-
tions in a cohort of adults with diabetes. Diabetes Care 1999;
22(9):1408-1414.

. OhenMA.Nepple]I.MKD et al. Risk factors for surgical

site or dic spinal

¥ P

Joine Surg Am 2008; 90(1)52—69

J Bone

. Kwon §, Thompson R, Dellinger P, Yanez D, Farrohki E, Flum

D. Importance of perioperative glycemic control in general
surgery: a report from the Surgical Care and Outcomes As-
sessment Program. Ann Surg 2013;257(1):8-14.

. Umpierrez GE, Smiley D, Jacobs S, et al. Randomized study

of basal-bolus insulin therapy in the inpatient management of
patients with type 2 diabetes undergoing general surgery
(RABBIT 2 surgery). Diabetes Care 2011;34(2):256-261.

. Jacobi ], Bircher N, Krinsley J, et al. Gutdelmes for the use of

an insulin i for the ia in
critically ill patients. Crit Care Med 2012; 40{[2) 3251—32?6
R, Korytkowski MT, et al. Manage-
ment of hyperglycemia in hospitalized patients in non—critical
care setting: an endocrine society clinical practice guideline. |
Clin Endocrinol Metab 2012;97(1):16-38.

Gandhi GY, Nuttall GA, Abel MD, et al. Intensive intraoper-
ative insulin therapy versus conventional glucose management
during cardiac surgery: a randomized trial. Ann Intern Med
2007;146(4):233-243.

Sessler DI. Complications and treatment of mild hypothermia.
Anesthesiology 2001;95(2):531~543.

Kurz A, Sessler DI, Lenhardt R; Study of Wound Infection and
Temperature Group. Perioperative normothermia to reduce the

JUNE 3014,

voL.

104.

105.

108.

11

P

112

113,

114.

115,

116.

117.

35, NO. 52

incidence of surgical-wound infection and shorten hospitali-
zation. N Engl | Med 1996;334(19):1209-1215.
Melling AC, Ali B, Scott EM, Leaper DJ. Effects of preoperative
warming on the incidence of wound infection after clean sur-
gery: a randomised controlled trial. Lancer 2001;358(9285):
B76-880.

Wong PF, Kumar S, Bohra A, Whetter D, Leaper DJ. Random-
ized clinical trial of perioperative systemic warming in major
elective abdominal surgery. Br | Surg 2007;94(4):421-426.

. Belda F], Aguilera L, Garcia de la Asuncion ], et al. Supple-

mental perioperative oxygen and the risk of surgical wound
infection: a randomized controlled trial. JAMA 2005;294(16):
2035-2042.

. Greif R, Akca O, Homn EP, Kurz A, Sessler DI; Qutcomes Re-

search Group. Supplemental perioperative oxygen to reduce
the incidence of surgical-wound infection. N Engl | Med 2000;
342(3):161-167.

Bickel A, Gurevits M, Vamos R, Ivry §, Eitan A. Perioperative
hyperoxygenation and wound site m.t‘mxm following suegery
for acute appendicitis: a rand prospective, ¢ I
trial. Arch Smrg 2011;146(4):464—470.

. Meyhoff CS, Wetterslev ], Jorgensen LN, et al. Effect of high

pcmpmhvc mm fraction on surgical site infection and

after abdominal surgery: the PROXI
rand.omxud clinical trial. JAMA 2009;302(14):1543-1550.
Pryor KO, Fahey T] 3rd, Lien CA, Goldstein PA. Surgical site
infection and the tout:.ne use uf yenoperauv: hyperoxia in a
general surgical p lled trial.
JAMA 2004; 29!([) ?9—0?.

. Schietroma M, Carlei F, Cecilia EM, Piccione F, Bianchi Z,

Ammcn G. Golomtal mfnpmlonnl nnmcmsu the effects

of pe | o on the
ic dehi ] G Surg 2012;16(2):427-

434,

Schietroma M, Cecilia EM, Carlei F, et al. Prevention of anas-

mlnonc klhg,e a&ﬂ tﬂla! gastrectomy with perioperative sup-
oxygen a prospective randomized,
wublc-blmd. controlled, single-center trial. Amn Surg Oncol
2013;20(5):1584-1590.
Meyhoff CS, Jorgensen LN, lev ], Ch KB, Ras-
mussen LS. Increased long-term mortality after a high periop-
erative inspiratory oxygen fraction during abdominal surgery:
follow-up of a randomized clinical trial. Anesth Analg 2012;
115(4):849-854.
Qadan M, Akca O, Mahid 55, Hornung CA, Polk HC Jr. Peri-
operatm aupplmenul oxygen thmpy and surgical site in-
: 2 met lysis of lled trials. Arch
Surg 2009;144(4):359-366.
Maiwald M, Chan ES. The forgotten role of alcohol: a system-
atic review and meta-analysis of the clinical efficacy and per-
ceived role of chlorhexidine in skin antisepsis. PloS ONE 2012;
7(9):e44277.
Darouiche RO, Wall M] Jr, Itani KM, et al. Chlorhexidine-
alcohol versus povidone-iodine for surgical-site antisepsis. N
Engl ] Med 2010;362(1):18-26.
Swenson BR, Hedrick TL, Metzger R, Bonatti H, Pruett TL,
Sawyer RG. Effects of preoperative skin preparation on post-
operative wound infection rates: a prospective study of 3 skin
preparation protocols. Infect Control Hosp Epiderniol 200%;
30(10):964-971.

Downlaaded from hitps s cambridge orgleore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use.

Escaneado con CamScanner



118,

119,

120.

121.

122.

123,

124

125.

126.

127.

128.

129,

130

131.

=

132,

133,

134.

Aly R, Maibach HI. Comparative antibacterial efficacy of a 2-
minute surgical scrub with chlorhexidine gluconate, povidone-
iodine, and chloroxylenol sponge-brushes. Am ] Infect Control
1988;16(4):173-177.

Larson E. Guideline for use of topical antimicrobial agents.
Am ] Infect Control 1988;16(6):253-266.

Edwards JP, Ho AL, Tee MC, Dixon E, Ball CG. Wound pro-
tectors reduce surgical site infection: a meta-analysis of ran-
domized controlled trials. Ann Swrg 2012;256(1):53-59.
Haynes AB, Weiser TG, Berry WR, et al. A surgical safety
checklist to reduce morbidity and mortality in a global pop-
ulation. N Engl | Med 2009;360(5):491-499.

Weiser TG, Haynes AB, Dziekan G, Berry WR, Lipsitz SR,
Gawande AA. Effect of a 19-item surgical safety checklist during
urgent operations in a global patient population. Ann Surg
20105251(5):976-980.

van Klei WA, Hoff RG, van Aarnhem EE, et al. Effects of the
introduction of the WHO “Surgical Checklist” on in-
hospital mortality: a cohort study. Ann Surg 2012;255(1 )44~
49.

Haley RW, Culver DH, White JW, et al. The efficacy of infection
surveillance and control programs in preventing nosocomial
infecti in US hospitals. Am | Epidemiol 1985;121(2):182—
205,

Lee JT. Wound infection surveillance. Infect Dis Clin North Am
1992;6(3):643-656.

Calderwood MS, Ma A, Khan YM, et al. Use of Medicare
diagnosis and procedure codes to improve detection of surgical
site infections foll hip arthroplasty, knee arthroplasty, and
vascular surgery. Infect Control Hosp Epidemiol 2012;33{1):40~
49.

Bolon MK, Hooper D, Stevenson KB, et al. Improved sur-
veillance for surgical site mfectwns aﬁcr orthopedic implan-
tation procedures: di for d data.
Clin Infect Dis 2009;48(9): 1223—]129

Gerbier-Colomban §, Bourjault M, Cetre JC, Baulieux ], Metz-
ger MH. Evaluation study of different strategies for detecting
surgical site infections using the hospital information system
at Lyon University Hospital, France. Ann Surg 2012;255(5):
896-900.

Yokoe DS, Khan Y, Olsen MA, et al. Enhanced surgical site
infection surveillance following hysterectomy, vascular, and co-
lorectal surgery. Infect Control Hosp Epidemiol 2012;33(8):768—
773,

Jamtvedt G, Young JM, Kristoffersen DT, O'Brien MA, Oxman
AD. Audit and feedback: effects on professional practice and
health care outcomes. Cochrane Database Syst Rev 2006;(2):
CD000259.

135,

136.

137.

138,

139,

14

142,

143,

145.

146.

147.

STRATEGIES TO PREVENT $§1! 2014 UPDATE S85

Andersson AE, Bergh 1, Karlsson ], Eriksson BI, Nilsson K.
Traffic flow in the operating room: an explorative and descrip-
tive study on air quality during orthopedic trauma implant
surgery. Am ] Infect Control 2012;40(8):750-755.

Crolla RM, van der Laan L, Veen E], Hendriks Y, van Schendel
C, Kluytmans J. Reduction of surgical site infections after im-
plementation of a bundle of care. Plo§ ONE 2012;7(9):e44599.
van Rijen M, Bonten M, Wenzel R, Kluytmans ]. Mupirocin
ointment for preventing Staphylococeus aureus infections in na-
sal carriers. Cochrane Database Syst Rev 2008;(4):CD006216,
Wilcox MH, Hall J, Pike H, et al. Use of perioperative mu-
pirocin to prevent methicillin-resistant Staphylococcus aureus
(MRSA) orth dic surgical site infe ] Hosp Infect 2003;
54(3):196-201,

Nicholson MR, Huesman LA. Controlling the usage of intra-
nasal mupirocin does impact the rate of Staphylococcus aureus
deep sternal wound infections in cardiac surgery patients. Am
J Infect Control 2006;34(1):44—48.

. Walsh EE, Greene L, Kirshner R. Sustained reduction in meth-

icillin-resistant Staphylococcus aureus wound infections after
cardiothoracic surgery. Arch Intern Med 2011;171(1):68-73.

. Bode LG, Kluytmans JA, Wertheim HE, et al. Preventing sur-

gical-site infections in nasal carriers of Staphylococcus aureus.
N Engl ] Med 2010;362(1):9-17.

Harbarth S, Fankhauser C, Schrenzel ], et al. Universal screen-
ing for methicillin-resistant Staphylococcus aureus at hospital
admission and nosocomial infection in surgical patients. JAMA
2008;299(10):1149-1157.

Perl TM, Cullen I'I‘ Wenzel RP et al. [mranlsal mupirocin to
prevent aureus infections. N Engl
] Med 2002;346(24):1871-1877.

. Schweizer M, Perencevich E, McDanel ], et al. Effectiveness of

a bundled intervention of decolonization and prophylaxis to
decrease Gram positive surgical site infections after cardiac or
orthopedic surgery: systematic review and meta-analysis. BMJ
2013;346:£2743,

Miller MA, Dascal A, Portnoy ], Mendelson J. Development
of mupirocin resistance among methicillin-resistant Staphylo-
coccus aureus after widespread use of nasal mupirocin ointment.
Infect Control Hosp Epidemiol 1996;17(12):811-813.
Whiteside O], Tytherleigh MG, Thrush §, Farouk R, Galland
RB. Intra-operative peritoneal lavage—who does it and why?
Ann R Coll Surg Engl 2005:87(4):255-258.

Fournel I, Tiv M, Soulias M, Hua C, Astruc K, Aho Glele LS.
Meta-analysis of intraoperative povidone-iodine application to
prevent surgical-site infection. Br J Surg 2010;97(11):1603—
1613,

Skoufalos A, Clarke JL, Napp M, et al. Improving

of best practices to reduce surgical site infection: a multistake-
holder approach. Am J Med Qual 2012:27(4):297-304.
Association of periOperative Registered Nurses. 2013. http://
www.aorn.org/. Accessed March 23, 2013,

Culver DH, Horan TC, Gaynes RP, et al; National Nosocomial
Infections Surveillance System. Surgical wound infection rates
by wound class, operative procedure, and patient risk index.
Am | Med 1991;91(3B):1525-1575.

Loftus RW, Brown JR, Koff MD, et al. Multiple reservoirs con-
tribute to i bacterial ion. Anesth Analg
2012;114(6):1236-1248.

148.

149.

150.

151.

Th KM, Oldenburg WA, D, C, Rupp WC,
Smith CD. Chasing zero: the drive to eliminate surgical site
infections. Ann Surg 2011;254(3):430-436.

Haessler S, Connelly NR, Kanter G, et al. A surgical site in-
fection cluster: the process and outcome of an investigation—
the impact of an alcohol-based surgical antisepsis product and
human behavior. Anesth Analg 2010;110(4):1044—1048.
Panahi P, Stroh M, Casper DS, Parvizi J, Austin MS. Operating
room traffic is a major concern during total joint arthroplasty.
Clin Orthop Relat Res 2012:470(10):2690-2694.

Tadros MA, Williams VR, Plourde S, Callery S, Simor AE,
Vearncombe M. Risk factors for Staphylococcus aureus surgical

Downloaded fram hitps./fusw cambridae org/core. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use

Escaneado con CamScanner



152.

1=

153.

154.

s

155.

156.

157.

158.

159,

161.

16,

]

163.

165.

INFECTION CONTROL AND HOSPITAL EFIDEMIOLOGY

site inf during an k in patients und car-
diovascular surgery. Am ] Infect Control 2013;41(6):509-512,
Wiener-Well Y, Galuty M, Rudensky B, Schlesinger Y, Attias
D, Yinnon AM. Nursing and physician attire as possible source
of nosocomial infections. Am J Infect Control 2011;39(7):555-
359,
Wright SN, Gerry IS, Busowski MT, et al. Gordonia bronchialis
sternal wound mfecnon in 3 patuents following open heart
surgery: i p from a health worker,
Infect Control Hosp Epidemiol 2012;33(12):1238-1241.
Kohlenberg A, v«hlml-[(ase D, van der Linden P, et al. Out-
break of carbap t F inosa infec-
tion in a surgical intensive care unit. ] Hosp !nﬁrl 2010;74(4):
350-357.
Siegel ID, Rhinchart E, Jackson M, Chiarello L; Healthcare
Infection Control 'Pm:um Advuory Committee (HICPAC).
of isms in Itk
Sertings, 2006, Atlanta: Cmtm for Disease Control and
Prevention, 2006. hup://www.cdc.gov/hicpac/pdfiMDRO
/MDROGuideline2006.pdf. Accessed January 3, 2014.
Dodds Ashley ES, Carroll DN, Engemann JJ, et al. Risk factors
for postoperative mediastinitis due to methicillin-resistant
Staphylococcus aureus. Clin Infect Dis 2004;38({11):1555-1560.
Chambers D. Warlhy G, Myers L, et al. Glycopeptide vs. non-
glycopep ics for prophylaxis of surgical site infec-
tions: a systematic review. Surg Infect (Larchmt) 2010511(5):
455-462.
Bolon MK, Morlote M, Weber SG, Koplan B, Carmeli Y, Wright
5B. Glycopeptides are no more effective than beta-lactam
agents for prevention of surgical site infection after cardiac
surgery: a meta-analysis. Clin Infect Dis 2004;38(10):1357-
1363,
Bn.l.l AJ'., ‘Worth L], Richards M]. Impact of vancomycin surgical
prophylaxis on the develop of methicillin-sen-

sitive Staphylococcus aureus surgical site infections: report from
Australian Surveillance Data (VICNISS). Ann Surg 2012;
256(6):1089-1092.
Brennan MF, Pisters PW, Posner M, Q\ms:.di Q, Shl.ke M. A
prospective randomized trial of total p ion after
major pancreatic resection for mnhg:mncy. Ann Surg 1994;
220(4):436-441.
Veterans Affairs Total P: | Nutrition C Study
Group. Perioperative total parenteral nutrition in surgical pa-
tients. N Engl | Med 1991;325(8):525-532.
Marimuthu K, Varadhan KK, L;ungqm O, Lobo DN. A uwlA—
analysis of the effect of bil of i

ients on in patients und major open gw
trointestinal surgery. Ann Surg 2012;255(6):1060—1068.
Zhang Y, Gu Y, Guo T, Li Y, Cai H. Perioperative immuno-
nutrition for gas | cancer: a ic review of
randomized controllzd trials, Surg Oncol 2012;21(2):e87-95.
Elek SD, Conen PE. The virulence of Staphylococcus pyogenes
for man: a study of the problems of wound infection. Br J Exp
Pathol 1957;38(6):573-586.
Nakamura T, Kashimura N, Noji T, et al. Triclosan-coated
sutures reduce the incidence of wound infections and the costs
aftter colorectal surgery: a randomized controlled trial. Surgery
2013;153(4):576-583.
Chang WK, Srinivasa S, Morton R, Hill AG. Triclosan-
impregnated sutures to decrease surgical site infections: sys-

JUNE 2014, VOL.

167.

168.

170.

171

172,

173.

-

174,

17

w

176.

17

17

179.

181

182

o

35, NO. 52

tematic review and meta-analysis of randomized trials. Annt
Surg 2012;255(5):854-859,

Deliaert AE, Van den Kerckhove E, Tuinder §, et al. The effect
of triclosan-coated sutures in wound healing: a double blind
randomised prospective pilot study. ] Plast Reconstr Aesthet Surg
2009;62(6):771-773.

Webster J, Alghamdi AA. Use of plastic adhesive drapes during
surgery for preventing surgical site infection. Cochrane Data-
base Syst Rev 2007;(4):CD006353.

. Cordtz T, Schouenborg L, Laursen K, et al. The effect of in-

cisional plastic drapes and redisinfection of operation site on
wound infection following caesarean section. | Hosp Infect
1989;13(3):267-272.

Dewan PA, Van Rij AM, Robinson RG, Skeggs GB, Fergus M.
The use of an jodophor-impregnated plastic incise drape in
abdominal surgery—a controlled clinical trial. Aust N Z ] Surg
1987,57(11):859-863.

Segal CG, And 11. P ive skin p
patients. AORN ] 2003.76(5) 821-828,
Swenson BR, Camp TR, Mulloy DP, Sawyer RG. Antimicrobial-
impregnated surgical incise drapes in the prevention of mesh
infection after ventral hernia repair. Surg Infect (Larchmt) 2008;
9(1):23-32,

Kaul AF, Jewett JE. Agents and techniques for disinfection of
the skin. Surg Gynecol Obstet 1981;152(5):677-685.

Webster ], Osborne §. P ive bathing or sh g with
skin antiseptics to prevent surgical site infection. Cochrane Da-
tabase Syst Rev 2007;(2):CD004985.

of cardiac

. Edmiston CE Jr, Krepel CJ, Seabrook GR, Lewis BD, Brown

KR, Towne JB. Preoperative shower revisited: can high topical
antiseptic levels be achieved on the skin surface before surgical
admission? | Am Coll Surg 2008;207(2):233-239.

Eiselt D, Presurgical skin preparation with a novel 2% chlor-
hexidine gluconate cloth reduces rates of surgical site infection
in orthopaedic surgical patients. Orthop Nurs 2009;28(3):141—
145,

Segers P, Speekenbrink RG, Ubbink DT, van Ogirop ML, de
Mol BA. Prevention of nosocomial infection in cardiac surgery
by d ination of the pharynx and oropharynx with
chlorhexidine gluconate: a randomized controlled trial. JAMA
2006;296(20):2460-2466.

. de Bruin AF, Gosselink MP, van der Harst E, Rutten HI. Moul
lication of ici oellagrn in the prophyl
of surgical site i i inal surgery: a

review of clinical experience. chk Colaproctol 2010;14(4):301-
310

‘Guzmin Valdivia Gomez G, Guerrero TS, Lluck MC, Delgado
F]. Effectiveness of collagen-gentamicin implant for treatment
of “dirty” abdominal wounds. World | Surg 1999;23(2):123—
126.

Rurten HJ, Nijhuis PH. Prevention of wound infection in elec-
tive colorectal surgery by local application of a gentamicin-
containing collagen sponge. Eur | Surg Suppl 1997;(578):31-
3.

Bennett-Guerrero E, Pappas TN' Kultun WA, et al G:nla-

micin-collagen sponge for i i daxis in

surgery. N Engl ] Med 2010;363(11): ID3S—}049

Eklund AM, Vall M, Werkkala KA. Prophylaxis of sternal
wound infi with in-collagen implant: random-

Downlaaded from hitps fwwiw cambridge org/eore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use

Escaneado con CamScanner



183

184.

185.

18

188.

189.

191,

152,

193,

194,

195.

196.

197.

o

ized controlled study in cardiac surgery. /| Hosp Infect 2005;
59(2):108-112,

Friberg O, Svedjeholm R, Sod B, Granfeldt H, Vikerfors
T, Kallman J. Local gentamicin reduces sternal wound infec-
tions after cardiac surgery: a randomized controlled trial. Ann
Thorae Surg 2005;79(1):153-161.

Schimmer C, Ozkur M, Sinha B, et al. Gentamicin-collagen
sponge reduces sternal wound complications after heart sur-
gery: a lled ivel d d, double-blind
study. J Thorac Cardiovasc Surg 2012;143(1):194-200,
Bennett-Guerrero E, Ferguson TB Jr, Lin M, et al. Effect of an
implantable gentamicin-collagen sponge on sternal wound in-
fections following cardiac surgery: a randomized trial. JAMA
2010;304(7):755-762.

wound il a

g risk

idemiol 2011;32(10):970-986.
Gaynes RP, Solk S. Impi

457-467.

iderniol 2011;32(10):987-989.

demiof 2012;33(5):463-469.

idemiol 2005;26(2):210-212.

198.

STRATEGIES TO PREVENT S8I! 2014 UPDATE 587

for FY 2008 inpatient prospective payment system annual pay-
ment update program—HCAHPS survey, SCIP, and mortality.
Final rule with comment period and final rule. Fed Regist 2006;
71{226):67959-68401.

National Center for Emerging and Zoonotic Infectious Diseases
(NCEZID). Operational Guidance for Reporting Surgical Site
Infection (S51) Data to CDC’s NHSN for the Purpose of Fulfilling
CMS’s Hospital Inpatient Quality Reporting (IQR) Program Re-
quirements. Atlanta: NCEZID, 2012. http:/fwww.cdc.gov/nhsn
JPDFs/FINAL-ACH-SSI-Guidance.pdf. Accessed March 29,
2013,

F P], Berenholtz SM, t DM. lating evi-
dence into practice: a model for large scale knowledge trans-
lation. BMJ 2008;337:a1714.

reporting of h

Medicare program; hospital i

resident caps for g

Mavros MN, Mitsikostas PK, Alexiou VG, Peppas G, Falagas  200. Wick EC, Hobson DB, Bennett JL, et al. Implementation of a
ME. Gtmamtcm collageﬂ spmgcs for the pwnuonofsmﬂ surgical comprehensive unit-based safety program to reduce
surgical site infections. J Am Coll Surg 2012;215(2):193-200.
trials, ] Therac Cardiovase Surg 2012.[44(5) 1235-1240. 201. Rmer MA, French ML, Eitzen HE, Gioe TJ. The antimicrobial
Anthony T, Murray BW, Sum-Ping JT, et al. Evaluating an of op ite ive agents: a microbio-
evidence-based bundle for preventing surgical site infection: a logical and c]lmﬂl study. JBaHz Iﬂm!SurgAm 1980:62(5):826—
randomized trial. Arch Surg 2011;146(3):263-269. 828.
Young-Xu Y, Neily J, Mills PD, et al. Association between im-  202. The Joint C Joint Ce Center for T
plementation of a medical team training program and surgical ing Healthcare: Reducing Colorectal Surgical Site Infections. Oak-
morbidity. Arch Surg 2011;146(12):1368-1373, brook Terrace, IL: The Joint Commission, 2013, http://www
Malpiedi PJ, Peterwn KD Soe MM, et al. 2011 National and A heare.org/ 16/SSI
State Healthcare-A lardized Infection Ra- _storyboard.pdf. Accessed August 19, 2013.
tio Report. Atlanta: National Center for Emerging and Zoonotic ~ 203. The Joint Cc ission. The Joint Ci ission’s Imple
Infectious Diseases, 2013. http:/fwww.cdc.gov/hai/pdfs/SIR Guide for NPSG.07.05.01 on Surgical Site Jnfecmn; The SSI
ISIR-Report_02_07_2013.pdf. Accessed May 13, 2013. Change Project. Oakbrook Tmace IL: Thz Joint Cumm.\sslon.
3 Mu Y, Edwards IR, Hman TC, Berrios-Torres 51, Fridkin SK. 2013, htep:/fwww jointc or 1 _guide
i dj of surgical site infection for _for_npsg070501_ssi_change_project/. Accessed August 19,
lhe nahcnai healthcare safety network. Infect Control Hosp Ep- 2013,
204, Ballard MR, Miller NH, Nyquist AC, Elise B, Baulesh DM.
ng hospital-acquired Erickson MA. A multidisciplinary approach i
rates: the CDC experience. Jt Cﬂmm}Quﬂ! Impmv 1996;22(7): rates in pediatric spine surgery. | Pediatr Orr.hup 2012;32(3):
266-270.
Moehring RW, Anderson DJ. “But my patients are different!™ 205, Cima R, Dankbar E, Lovely |, et al. Colorectal surgery surgical
risk adjustment in 2012 and beyond. Infect Control Hosp Ep- site infection reduction program: a national surgical quality
improvement program-driven multidisciplinary single-insti-
Berrios-Torres 51, Mu Y, Edwards JR, Horan TC, Fridkin SK. tution experience. J Am Coll Surg 2013;216(1):23-33.
Improved risk adjustment in public reporting: coronary artery ~ 206. Hranjec T, Swenson BR, Sawyer RG. Surgical site infection
bypass graft surgical site infections. Infect Control Hosp Epi- prevention: how we do it. Surg Infect (Larchmt} 2010;11(3):
189-294.
Wong ES, Rupp ME, Mermel L, et al. Public disclosure of  207. Jain M, Miller L, Belt D, King D, Berwick DM. Decline in ICU
healthcare-associated infections: the role of the Society for advcm events, nosocomial |nfemoma.rld cost thmugh aqual-
Healthcare Epidemiology of America. Infect Control Hosp Ep- ity impi initiative fi g on k and culture
change. Qual Saf Health Care 2006;15(4):235-239.
McKibben L, Horan T, T\Jlﬂ-ls ]l el I.I Gulda.noe on publl.c 208. Alexander JW, Solomkin JS, Edwards M]. Updated recom-
Ith Jati for control of surgical site infections. Ann Surg
tions of the Healthcare Infection Control Pm:[i:es Advisory 2011;253(6):1082-1093.
Committee. Am [ Infect Control 2005;33(4):217-226. 209. Hendren S, Englesbe MJ, Brooks L Kubus |, Yin H, Cﬂmpbeﬂ
ient prospective payment sys- DA Jr. Prophylactic antibioti for col in Mich-
tems for acute care hospitals and the long-term care hospital igan. Am | Surg 2011;201(3): 290—193
prospective payment system and FY 2012 rates; hospitals’ FTE 210, Riley MM, Suda D, Tabsh K, Flood A, Pegues DA, Reduction
medical ed Final of surgical site infections in low transverse cesarean section at
rules. Fed Regist 2011;76(160):51476-51846. a university hospital. Am J Infect Control 2012;40(9):820-825,
Medicare program; hospital outpatient prospective payment  211. Lipke VL, Hyott AS. Reducing surgical site infections by bun-
system and CY 2007 payment rates; CY 2007 update to the dling multiple risk reduction strategies and active surveillance.
ambulatory surgical center covered procedures list; Medicare AORN | 2010;92(3):288-296.
administrative contractors; and reporting hospital quality data 212, Schwann NM, Bretz KA, Eid S, et al. Point-of-care electronic

Downlaaded from hitps fwwiw cambridge org/eore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use

Escaneado con CamScanner



S88

213.

214.

215.

216,

218.

219.

220.

223.

INFECTION CONTROL AND HOSPITAL EFIDEMIOLOGY

prompts: an effective means of increasing compliance, dem-
ing quality, and improving . Anesth Analg 2011;

113(4):B69-876.

Berenguer CM, Ochsner MG Jr, Lord SA, Senkowski CK. Im-

proving surgical site infections: using National Surgical Quality

Improvement Program data to institute Surgical Care Im-

provement Project protocols in improving surgical outcomes.

1 Am Coll Surg 2010;210(5):737-741.

Kestle IR, Riva-Cambrin ], Wellons JC 3rd, et al. A standardized

pmmonl to reduce cerebrospinal fluid shunt infection: the Hy-

phalus Clinical R h Network Quality Imp

225.

226.

27.

JUNE 1014, VOL. 35, NO. 52

Sharma A, De:bAPIumum]C.klckluAS.Mmann]ﬂ.
Fleming F]. Tobacco smoking and p after
colorectal surgery. Ann Surg 20]3.258{2},29&300

Theadom A, Cropley M. Effects of preoperative smoking ces-
sation on the incid and risk of i perative and post-
operative plications in adult smokers: a ic review.
Tob Conrrol 2006;15(5):352-358,

Hennessey DB, Burke JP, Ni-Dhonochu T, Shields C, Winter
DC, Mealy K. Preoperative hypoalbuminemia is an indepen-
dent risk factor fnr the dﬂrlnpmtm of surgical site infection

Initiative. J Neurosurg Pediatr 2011;8(1):22-29.

Horan TC, Gaynes RP, Martone W], Jarvis WR, Emori TG.
CDC definitions of nosocomial surgical site infections, 1992:
a modification of CDC definitions of surgical wound infections.
Infect Control Hosp Epidemiol 1992;13(10):606—608.

Kaye KS, Schmit K, Pieper C, et al. The effect of increasing
age on the risk of surgical site infection, | Infect Dis 2005;
191(7):1056-1062.

. Pessaux P, Msika S, Atalla D, Hay JM, Flamant Y. Risk factors

for postoperative infectious complications in noncolorectal ab-
dominal surgery: a multivariate analysis based on a prospective
multicenter study of 4718 patients. Arch Surg 2003;138(3):314—
324,
Raymond DP, Pelletier §J, Crabtree TD, Schulman AM, Pruett
TL, Sawyer RG. Surgical infection and the aging population.
Am Surg 2001;67(9):827-832.
Olsen MA, Lefta M, Dietz JR, et al. Risk factors for surgical
site infection after major breast operation. J Am Coll Surg 2008;
207(3):326-335.
Faraday N, Rock P, Lin EE, et al. Past history of skin infection
and risk of surgical site infection after elective surgery. Ann
Surg 2013;257(1):150-154.
Forse RA, Karam B, MacLean LD, Christou NV. Antibiotic
prophylaxis for surgery in morbidly obese patients. Surgery
1989;106(4):750-756.
Hawn MT, Houston TK, Campagna E, et al. The attributable
risk of smoking on surgical complications. Ann Swrg 2011;
254(6):914-920.
Moller AM, Pedersen T, Villebro N, Munksgaard A. Effect of
king on early complications after elective
gery. ] Bone Joint Surg Br 2003;85(2):178-181.
Moller AM, Villebro N, Pedersen T, Tonnesen H. Effect of
preoperative smoking intervention on postoperative compli-
cations: a randomised clinical trial. Lancet 2002;359(9301):114-
117.

dic sur-

228.

229.

230.

231.

232,

233,

235.

£l ry: a multi-i I b
Ann Surg 2010;252(1] 325-329.

Boyce JM, Pittet D; Society for Healthcare Epidemiology of
America, Association for Professionals in Infection Control,

Infectious Diseases Society of America. Guideline for hand hy-
giene in health-care settings: recommendations of the Health-
care Infection Control Practices Advisory Committee and the
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force
MMWR Recomm Rep 2002;51(RR-16):1-45.

Ford CD, leghem G, love RL. Blood

and postoperative muad infection. Surgery 1993;113(6):603—
607.

Horvath KA, Acker MA, Chang H, et al. Blood transfusion
and infection after cardiac surgery. Ann Thorac Surg 2013;
95(6):2194-2201.

Olsen MA, Lock-Buckley P, Hopkins D, Polish LB, Sundt TM™,
Fraser V. The risk factors for deep and superficial chest sur-
gical-site infections after coronary artery bypass graft surgery
are different. | Thorac Cardiovasc Surg 2002;124(1):136-145.
Facility Guidelines Institate (FGI) Guidelines. ANSI/ASHRAE/
ASHE Standard 170: Wmﬂﬂl‘nu ofH'uJ'.lﬁ Care Facilities. Dallas:
FGI, 2010, http: fguidelines2010.php.
Accessed February 2, 2013,

Rutala WA, Weber DJ; Healthcare Infection Control Practices
Advisory Committee (HICPAC). Guideline for Disinfection and
Sterilization in Healthcare Facilities, 2008. Atlanta: Centers for
Disease Control and Prevention, 2008. http://www.cdc.gov
/hicpac/pdfiguidelines/disinfection_nov_2008.pdf. Accessed
December 1, 2013.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of rec-
ommendations. BMJ 2008;336(7650):924-926.

GRADE. Canadian Task Force on Preventive Health Care web-
site. http://. di kf thods/grade/. Accessed De-
cember 31, 2013,

Downlaaded from hitps s cambridge orgleore. 27 jul 2020 at 13:51:01, subject ta the Cambridge Core terms of use.

Escaneado con CamScanner



