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Multi-resistant bacteria in spontaneous bacterial peritonitis:

A new step in management?
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Abstract

Spontaneous bacterial peritonitis (SBP) is the most
typical infection observed in cirrhosis patients. SBP is
responsible for an in-hospital mortality rate of approxi-
mately 32%. Recently, pattern changes in the bacte-
rial flora of cirrhosis patients have been observed, and
an increase in the prevalence of infections caused by
multi-resistant bacteria has been noted. The wide-scale
use of quinolones in the prophylaxis of SBP has pro-
moted flora modifications and resulted in the develop-
ment of bacterial resistance. The efficacy of tradition-
ally recommended therapy has been low in nosocomial
infections (up to 40%), and multi-resistance has been
observed in up to 22% of isolated germs in nosocomial
SBP. For this reason, the use of a broad empirical spec-
trum antibiotic has been suggested in these situations.
The distinction between community-acquired infectious
episodes, healthcare-associated infections, or nosoco-
mial infections, and the identification of risk factors for
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multi-resistant germs can aid in the decision-making
process regarding the empirical choice of antibiotic
therapy. Broad-spectrum antimicrobial agents, such as
carbapenems with or without glycopeptides or piper-
acillin-tazobactam, should be considered for the initial
treatment not only of nosocomial infections but also of
healthcare-associated infections when the risk factors
or severity signs for multi-resistant bacteria are appar-
ent. The use of cephalosporins should be restricted to
community-acquired infections.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Spontaneous bacterial peritonitis (SBP) is the
most typical infection observed in cirrhosis patients.
The increasing trend of bacterial resistance develop-
ment in cirrhotic patients with SBP has been associated
with a low treatment efficacy of traditional therapy in
nosocomial infections. The use of a broad empirical
spectrum antibiotic has been suggested as an alterna-
tive. Cephalosporin use should be restricted to com-
munity-acquired infections, while changes are neces-
sary with regard to empiric therapy recommendations.
Broad-spectrum antimicrobial agents, such as carbap-
enems with or without glycopeptides or piperacillin-
tazobactam, should be considered for the initial treat-
ment of nosocomial infections.
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INTRODUCTION

Chronic liver disease is one of the most common types
of acquired immunodeficiency and bacterial infections
are a common complication. In cirrhosis patients, spe-
cifically, bacterial infection represents the most frequent
and worrisome complication. It is well established that
30% to 50% of cirrhotic patients either have bacterial
infections when admitted to a hospital or acquire them
during this period, and such infections are responsible
for up to 25% of deaths in this patient population. In a
recent systematic review of 178 studies including 11987
patients, an average mortality rate of 38% was observed.
Using a meta-analysis approach, the study assessed mot-
tality in relation to bacterial infection and found that in-
fection increased the mortality risk approximately four-
fold". It is important to note that although the infection
is often not the direct cause of death, it accelerates a
negative outcome by promoting gastrointestinal bleed-
ing, renal failure, and hepatic encephalopathy. When we
assessed 541 consecutive hospital admissions (# = 426
patients), 25% of hepatic cirrhosis cases had infections,
of which the most frequently observed were urinary
tract infection, spontaneous bacterial peritonitis (SBP),
respiratory infection, and skin infections. We observed
an association between bacterial infections and the alco-
holic etiology of liver disease, Child-Pugh class C, and
the occurrence of upper gastrointestinal bleeding!.

SBP is the most common form of infection seen in
patients with cirrhosis””. Its incidence in hospitalized
patients with chronic liver disease and ascites varies from
10%-30%. Approximately half of the cases already have
SBP at the time of hospitalization, while the other half
develop SBP during the hospitalization period”. The
associated in-hospital mortality rate for SBP is approxi-
mately 32%. A high Child-Pugh score, low protein levels
in the ascitic fluid, and the occurrence of upper gastro-
intestinal bleeding have been identified as risk factors for
SBP development™. In our own hospital, 114 episodes
of SBP from 1030 assessed hospitalizations of patients
with cirrhosis and ascites were documented, correspond-
ing to an incidence of 11.1% and an associated mortal-
ity of 21.9%. A majority of patients had community-
acquired infections (61.4%), while the remaining patient
population had hospital-acquired infections (37.7%)".

Until recently, guidelines from the International Asci-
tes Club, the American Association for the Study of Liver
Diseases, and the European Association for the Study of
the Liver recommended treatment with third-generation
cephalosporins for the majority of infections in patients
with chronic liver disease due to their efficacy against the
main etiologic agents (e.g., enterobacteria)®™ ", Recently,
however, studies have documented changes in the pattern
of bacterial flora in cirrhosis patient infections, as well as
an increase in infection prevalence attributed to multi-re-
sistant bacteria "', Some of the findings highlighted an
inctrease in the rate of infections caused by gram-positive
cocci associated with invasive procedures during hospital-
ization""!, Additionally, the widespread use of quinolones
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Table 1 Characteristics of ascitic fluid in spontaneous bacte-

rial peritonitis and variants

Diagnosis/variants Polymorphonuclear count Culture
SBP culture positive > 250 cells/mm’ Positive
Neutrocytic ascites > 250 cells/mm’ Negative
Bacterascites < 250 cells/mm’ Positive

SBP: Spontaneous bacterial peritonitis.

and other antibiotics in the prophylactic treatment of
SBP in cirrhotic patients has also favored flora modifica-
tions and the development of bacterial resistance, directly
affecting the current management of infections in this
patient group ",

SBP DIAGNOSIS

SBP is defined as an infection of the ascitic fluid in the
absence of an intra-abdominal infection focus (Table 1),
The primary symptoms for SBP are abdominal pain and
fever. Clinical identification, however, is often delayed
as the infection presentation is generally atypical or with
few symptoms. To achieve early diagnosis, diagnostic
paracentesis should be performed on all cirrhotic patients
with ascites at the time of hospital admission, regardless
of the presence of symptoms, as well as in patients who
display local or systemic signs of infection, hepatic en-
cephalopathy, or sudden loss of renal function® "

A diagnosis of SBP is made when the polymorpho-
nuclear (PMN) count in the ascitic fluid is higher than
250 cells/ mrn3, with no evidence of an intra-abdominal
infection source!”. A PMN count higher than 250 cells/
mm’ and a positive culture of ascitic fluid results in the
diagnosis of culture-positive SBP. A PMN count higher
than 250 cells/mm’ with a negative culture of ascitic fluid
results in a diagnosis of culture-negative SBP or neutro-
cytic ascites. Because treatment cannot be delayed until
the culture results are obtained, eatly empirical antibiotic
therapy is initiated in patients with a PMN count > 250
cells/mm” in the ascitic fluid, regardless of the clinical
status’.

Despite the use of sensitive methods for the culture
and inoculation of ascitic fluid in bedside hemoculture
bottles, approximately 60% of ascitic fluid samples with
a PMN count > 250 cells/ mm’ do not show evidence of
bacterial growthlw’wj. This is likely due to the liberal use
of prophylactic antibiotics and to the increasingly eatlier
diagnosis of SBP, as well as to the low bacteria popula-
tion (1-2 bacteria/mL) in this infection™. Upon assess-
ing different ascitic fluid culture techniques, our group
confirmed the superiority of the bedside hemoculture
bottle with material inoculation; the bacteriological exam
tested positive in 63% of the cases”'.

Some patients can present with bacterascites (positive
culture of ascitic fluid and a PMN count < 250 cells/
mm’), which generally represents a transitory spontane-

ous colonization of the ascitic fluid®”. Some studies have
recommended antimicrobial treatment for patients with
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bacterascites, however this has not been our standard
practice. We have found that the survival rate was similar
between patients with bacterascites that were not admin-
istered antibiotic therapy and patients with sterile ascites,
suggesting that the use of antibiotic therapy ab initio in
such cases is not warranted””. We understand, however,
that control paracentesis should be performed"”.
Secondary peritonitis is the main differential diagnosis
for SBP, accounting for 5%-10% of the cases of perito-
nitis in patients with cirrhosis and ascites. It arises from
perforation or inflimmation of an intra-abdominal or-
gan, and its mortality rate is significantly higher than that
of SBP (66% s 10%, respectivel}f)[24]. A diagnosis of sec-
ondary petitonitis is likely when two out of three Runyon
ctitetia are present: glucose < 50 mg/dL, proteins > 10
g/L, and lactate dehydrogenase > 225 mU/mL in the as-
cites fluid”. To differentiate between SBP and secondary
peritonitis, measurements of carcinoembryonic antigen
and alkaline phosphatase levels in ascitic fluid are useful.
A previous study demonstrated that carcinoembryonic
antigen levels > 5 ng/mL or alkaline phosphatase > 250
units /L were associated with a sensitivity of 92% and
specificity of 88% in the differentiation between SBP
and secondary peritonitis, while the presence of two out
of three Runyon criteria was correlated with a sensitivity
of 97% and a specificity of 56%. In suspected cases of
secondary peritonitis, an early abdominal imaging exam

should also be performedlzsj.

MICROBIOLOGICAL ASPECTS AND
BACTERIAL RESISTANCE IN SBP

Aerobic gram-negative bacteria, such as Escherichia coli,
are the most commonly found pathogens in SBp!""*,
Importantly, approximately 30% of isolated gram-nega-
tive bacteria are resistant to quinolone“oj. Gram-positive
bacteria have also been identified by studies as frequent
germs in patients with cirrhosis and infections. Some
studies also identified methicillin-resistant Staphylococcns
anrens in up to 27% of SBP cases™. Tt is currently be-
lieved that this type of infection occurs because of the
wide use of quinolones as prophylaxis for SBP, as well as
the increasingly frequent use of invasive procedures for
the treatment of cirrhosis complications''".

A higher prevalence of extended spectrum beta-lac-
tamase (ESBL)-producing bacteria has been described
among nosocomial infections in cirrhotic patients. The
production of ESBL is associated with the resistance to
many antibiotics, including third-generation cephalospo-
rins and monobactams. Frequently, ESBL-producing bac-
teria are carriers of genes that encode resistance to other
antibiotics such as quinolones, tetracyclines, and antifo-
lates, all of which are easily spread around hospitalsm].

The mortality rate among cirrhotic patients with in-
fection by germs resistant to third-generation cephalo-
sporins is greater than the rate among patients infected
by pathogens that are sensitive to antimicrobials™”. A
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study assessing the occurrence of SBP with hemoculture
and/or positive culture of ascitic fluid found an average
global resistance to third-generation cephalosporins of
21.5%, where 7.1% were found in community-acquired
infections, 21.1% in healthcare-associated infections, and
40.9% in nosocomial infections"". Healthcare-associated
infections were considered to be those diagnosed within
the first 48 h after hospital admission in patients who
had had contact with the health care system in the previ-
ous three months (eg., emergency visits). The empirical
treatment was considered adequate in 92.9% of commu-
nity-acquired infections, 85.3% of healthcare-associated
infections, and 69.7% of nosocomial infections. The
mortality rate within 30 d was 28.2% in patients with
community-acquired infections, 25.8% in healthcare-
associated infections, and 54.2% in nosocomial infec-
tions. A Spanish study also showed that the development
of infections by resistant bacteria was associated with
an increase in the mortality rates”™. Other studies have
demonstrated that administration of the usual antibiotic
therapy in cirrhotic patients with resistant bacterial infec-
tions was associated with an increase in septic shock and
death rates!>"*"!
was not restricted to the European continent, as a study
performed in the United States also showed a high rate
of resistance (45%) to cephalosporins in patients with
SBP™, Up to 22% of the germs isolated in nosocomial
SBP are multi-resistant’”", defined as bacterial resistance
to at least two of the three main classes of antimicrobi-

| This increase in bacterial resistance

als, including beta-lactams. Thus, it is important to revise
the prevalence of the varied bacterial species in each
institution, since the change of spectrum is very likely a
global one, which greatly affects the therapy that should
be administered.

SBP TREATMENT

A new diagnostic paracentesis is recommended 48 h af-
ter the beginning of treatment, in which at least a 25%
reduction in the PMN count should be observed. If the
PMN count is not reduced by 25%, the possibility of in-
fection by bacteria resistant to the initial treatment or the
occurrence of secondary bacterial peritonitis should be
considered"”.

The use of third-generation cephalosporins has been
implemented as the standard empirical antimicrobial
treatment of SBP over the past several years, as they are
well tolerated and active against enterobacteria and non-
enterococcal streptococcil()’mj. When we assessed the ef-
ficacy of two antibiotic therapy regimens in cirrhotic pa-
tients treated for SBP, patients who received cefotaxime
showed a lower hospital mortality rate when compared
to patients who received other antibiotic regimens (28.1%
vs 61.1%, respectively)m]. Recent studies, however, have
shown an increase in the prevalence of infections caused
by multi-resistant bacteria, especially in nosocomial
episodes, which has prompted a change in practice“z’w.
Thus, recommendations regarding SBP treatment should
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Figure 1 Use of antibiotics in spontaneous bacterial peritonitis.

distinguish between episodes of nosocomial infections
and those that are community—acquired[34’35]. Infections
of nosocomial origin, patients with hospitalizations over
the past three months, with long-term norfloxacin pro-
phylaxis, a history of recent infection by multi-resistant
bacteria and recent use of beta-lactams should be treated
according to these new insights[m’zg]. It is important to
stress that healthcare-associated infections also present a
higher risk for infection by multi-resistant bacteria, and
active antibiotics against specific resistant bacteria should
be used. Moreover, a new epidemiological classification
has been suggested with regard to the places where in-
fections are acquired: community-acquired infections,
nosocomial, and healthcare-associated infections' "

The efficacy of classically recommended therapy has
been low in nosocomial infections (up to 40%). The
complete resolution of infection by multi-resistant germs
occurs less frequently than when other pathogens are
involved (72% vs 90%, respectively). The hospital mortal-
ity rate associated with multi-resistant bacteria is twice as
large as the mortality rate associated with other germs[12].
Similarly, mortality rates are higher in nosocomial infec-
tions when compared to community-acquired ones (58.7%
vs 37.3%, respectively) i,

In our experience, mortality rates between 1991 and
2000 were 18.6% for community-acquired infections
and 27.9% for nosocomial infections among the 114
SBP episodes documented. Infections were controlled
in 91.1% of the episodes and the mortality rate in this
case was 16.7%. In cases where the infection was not
controlled, however, the mortality rate was 80%"". Given
the dramatic changes in the bacterial spectrum, however,
the present numbers would likely be different. Thus, it is
necessary to assess the prevalent microbiota in each hos-
pital with regard to the use of empirical therapy.

Because there is evidence of increased mortality in
the presence of multi-resistant germs and the smaller ef-
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ficacy of standard therapies recommended up until now
in hospital and healthcare-associated infections, some
clinicians have suggested the empirical use of the widest
spectrum antibiotics in these situations. Fernandez ef al™
observed a failure rate of up to 60% in empirical therapy
for nosocomial infections, and suggested that carbapen-
ems and tigecycline should be used in the treatment of
nosocomial SBP and spontaneous bacteremia. Pleguezu-
clo et al” suggested that a combination of penicillin and
a beta-lactamase inhibitor, such as piperacillin-tazobac-
tam, might represent an adequate alternative to the use
of carbapenems in nosocomial infections. For these cas-
es, third-generation cephalosporins might be inefficient
in the treatment of a significant portion of infections in
patients with cirrhosis. Currently, its use should be re-
stricted to community-acquired infections, with changes
being necessary with regard to recommendations for
the empirical therapy of infections ™. The current
management of SBP with antibiotics is summarized in
Figure 1.

It is worth noting that despite the proposals for new
antibiotics to be instituted, the use of albumin should
not be neglected. Renal failure is a frequent complication
in patients with SBP and appears in approximately one-
third of these patients. Renal failure is also considered a
strong predictor of mortality during hospitalization™”
When we assessed the occurrence of renal failure and its
predictive factor in cirrhotic patients with SBP, we ob-
served a permanent or progressive loss of renal function
in 24% of the cases. Mortality in those with renal failure
was 36.1%, and only 6.3% in patients with preserved
renal function”. Intravenous albumin, given at a dose
of 1.5 g/kg body weight on the first day and 1 g/kg of
body weight on the third day of treatment, in addition to
antibiotic therapy, reduced the incidence of renal failure
from 33 to 10% and decreased the mortality rate from
29% to 10%"". The patients that benefited most from
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albumin treatment are those with creatinine levels > 1
mg/dL and total bilirubin > 4 mg/dL™". Thus, we be-
lieve that the administration of albumin in combination
with antibiotic therapy is critical to the success of SBP
treatment. It is important to note that albumin, in ad-
dition to boosting plasma volume, also has antioxidant,
immunomodulatory, and detoxification properties, in-
dicating that it should be seen as a drug and not a mere
component of oncotic function™. A recent systematic
review and meta-analysis evaluating albumin infusion
recommended its use in all patients with SBP, whether or
not they presented with higher risk factors'*".

It is important to highlight that the survival rate ob-
served in patients with SBP is substantially smaller than
in cirrhotic patients receiving a liver transplantation.
Thus, liver transplantation must always be considered
for those who survive an SBP episode. The association
between the Model for End-Stage Liver Disease (MELD)
score and the incidence of SBP must also be empha-
sized. A higher MELD score is associated with a higher
SBP incidence (10% for each MELD point)*™**. The
occurrence of SBP before liver transplantation does not
influence patient survival, although it can put the patient

. . . . 44
at risk for major comphcatlons[ ]

SBP PROPHYLAXIS

Patients who survive an episode of SBP have a high
risk for recurrence (70% in the first year) and a reduced
survival rate (30%-50% in the first year). Thus, cirrhotic
patients who recovered from their first SBP episode atre
candidates for long-term prophylactic therapy with nor-
floxacin, and for liver transplantation assessment!™*"",
Prophylactic therapy with norfloxacin (400 mg/d) re-
duces the recurrence of SBP to approximately 20% in
the first year, while the probability of SBP recurrence by
a gram-negative microorganism is reduced from 60% to
30/0[45,46]‘

Patients with cirrhosis and gastrointestinal bleeding

have a higher frequency of bacterial infections, which
favors a worse prognosis. The implementation of pro-
phylactic antibiotics reduces the incidence of infections,
re-bleeding, and mortality rates in this patient popula-
tion*"". In this context, norfloxacin (400 mg bid for
seven days) has been used more commonly. A study dem-
onstrated that endovenous ceftriaxone (1 g/d for seven
days) was more effective than oral norfloxacin in the pre-
vention of infections among patients with at least two of
the following criteria: ascites, severe malnutrition, hepatic
encephalopathy, or serum total bilirubin of > 3 mg/dL"".
Thus, its use is recommended as a prophylactic therapy
of choice for infections in patients with gastrointestinal
bleeding and advanced cirthosis"”. Tt is worth noting that
when comparing patients that received norfloxacin with
those that received ceftriaxone, the former showed more
frequent infections by gram-negative bacilli resistant to
quinolones and by non-enterococcal streptococcim. This
approach can be particularly useful in centers with high
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prevalence of germs resistant to quinolones.

Selective decontamination of the intestine with nor-
floxacin (400 mg/d orally) also seems to be efficient in
the prevention of the first SBP episode in patients with
low levels of proteins in the ascitic fluid™. In patients
with ascitic fluid protein levels lower than 1.5 g/dL and
advanced hepatic disease, the administration of pro-
phylactic norfloxacin resulted in a reduction of the oc-
currence of SBP and hepatorenal syndrome during the
first year, as well as an increase in survival rate over three
months and over the first yearm. However, the increas-
ingly frequent number of bacterial infections caused by
quinolone-resistant microorganisms and by gram-posi-
tive bacteria in cirrhotic patients should be kept in mind,
as it may limit the efficacy of this approachm.

Morte recently, studies have assessed the role of rifax-
imin in the prevention of SBP in cirrhotic patients be-
cause it is a non-absorbable antibiotic with a broad spec-
trum against gram-positive and gram-negative bacteria in
the gastrointestinal tract, and has a low risk of bacterial
resistance” ™. A recent study showed that patients who
were treated long-term with rifaximin prophylactically
had a smaller chance of developing SBP in comparison
to those who did not receive it long-term (4.5% »s 46%,
respectively)[ssl. Moreover, no resistance to the drug was
observed. Another study showed a 73% reduction in the
risk for SBP in patients who used this antibiotic, and a
survival rate free of liver transplantation that was greater
than patients who did not use rifaximin (72% »s 57%,
respectively)[sﬂ. Thus, intestinal decontamination with
rifaximin may be a promising alternative in SBP pre-
vention, particularly if prophylactic use of quinolones
constitutes a risk factor for infection by multi-resistant
bacteria™

A brief commentary regarding prophylaxis without
the use of antibiotics is also pertinent. A correlation be-
tween proton pump inhibitors and higher incidences of
SBP has been suggested because the inhibitors favor en-
teric colonization, bacterial overgrowth and, ultimately,
bacterial translocation among individuals with cirrhosis.
Given that approximately 70% of patients with SBP use
proton pump inhibitors without justification, it is clear
that this medication should only be used in cirrhotic pa-
tients when it is indicated” ™.

CONCLUSION

Taking into account the increasing evidence for multi-
resistance among the bacteria that cause SBP and the
lower efficacy of treatment with third-generation cepha-
losporins, new treatment recommendations have become
necessary for the management of infections in cirrhotic
patients.

The distinction between community-acquired infec-
tious episodes, healthcare-associated or nosocomial in-
fections, and the identification of risk factors for multi-
resistant germs aid in the decision-making process for
empirical antibiotic therapy choice. Broad-spectrum an-
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timicrobial agents, such as carbapenems with or without
glycopeptides or piperacillin-tazobactam, should be con-
sidered for the initial treatment, not only for nosocomial
infections but also for healthcare-associated infections
when signs of severity or risk factors for multi-resistant
bacteria are present. It is crucial to identify the micro-
biological profile in each hospital to administer therapy
carly with the appropriate antibiotics, which will decrease
the risk of bacterial mortality.
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