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Liver cirrhosis is one of the commonest conditions which leads to a significant morbidity, multiple
hospitalisation and mortality throughout the world. Spontaneous Bacterial Peritonitis (SBP) is one of
the prevalent conditions associated with liver cirrhosis and as cites increasing its mortality several
folds. These patients are prone to multiple infections owing to subdued immune response. This is due
to deficient complement system, and diminished activity of neutrophilic and reticuloendothelial
systems. This poor immune system leads to development of SBP and also responsible for its
recurrence. The risk rises with previous episode of SBP, low ascitic fluid protein concentration (less
than 1.5g/dL), high serum bilirubin (above 2.5 mg/dL) along with impaired renal functions and with
gastrointestinal hemorrhage. The most common microbes found in the ascitic fluid are gram-negative
aerobic bacteria and most common isolates are Escherichia coli (E. coli), Klebsiella pneumoniae and
the pneumococci. Third generation cephalosporins are the first line agent to treat SBP. Other
antimicrobial agents are amoxicillin/clavulanate, ciprofloxacin etc. Prophylactic therapy play a crucial
role in decreasing the chances of infection and themorbidity and morbidity associated with this
condition. The prophylactic antimicrobial therapy aims to decrease the bacterial contamination of the
gut and prevent the seepage of bacteria from the gut to the ascitic fluid. Norfloxacin is most
commonly prescribed antimicrobial therapy as lifelong prophylaxis in SBP. Trimethoprim-
Sulfamethoxazole is yet another alternative. In view of such high recurrence and morbidity, early
diagnosis, treatment and prophylaxis play a crucial role in determining the prognosis of SBP.

Copyright © 2018 Siddhartha Dutta et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

patients with ascites, the probability of development of SBP
ranges from 10% to 25% within a year.” The prevalence of

Chronic liver diseases (CLD) cause is one of the rising morbid
condition in the current scenario. It accounts for significant
morbidity and mortality worldwide.'The mortality is more in
the low and low-middle income countries of Asia and Africa.
The data reported could be an underestimation of the disease
burden as these nations have very deficient reporting
systems.”® India is one of the countries undergoing
demographic and epidemiologic transition and has a huge
burden of patients with liver disease. With the increased
prevalence of the disease comes its complications.
Spontaneous Bacterial peritonitis (SBP) is one of the
commonest complications in patients of liver cirrhosis with
ascites. SBP is defined as an infection of ascitic fluid without
an evident detectable intra-abdominal surgically treatable
source of infection.” It often develops insidiously and may
remain unrecognized most of the times but with time gets quite
evident with the deteriorating condition of the patient. In the
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SBP at hospital admission ranges from 10% to 27%.%” The
inpatient mortality rates are quite high and various studies
have reported a range of 20% to 40%.% In view of such high
mortality, the survival of a patient with SBP depends on an
aggressive approach to diagnosis and treatment. After the first
hospitalization of a patient, one-year and two-year mortality
rates for those with SBP are approximately about 70% and
80% respectively which is due to the fact that, recurrence of
this debilitating condition is very common ranging from 40-
70% within the first year.” Mortality in western countries has
been reported as 15.45% to 50% whereas, in India ranges from
27.2% to 43%.'""In light of such a high recurrence rate and
mortality, prophylaxis plays a paramount role in the prevention
of recurrences and relapse of this highly morbid condition.

The following patients are identified to have a greater risk for
SBpP:'>"
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1) Any previous episode of SBP 2) A low ascitic fluid protein
concentration (less than 1.5g/dL) 3) High serum bilirubin
(above 2.5 mg/dL) along with impaired renal functions 4)
Patients with gastrointestinal hemorrhage.

The cirrhotic patients with ascitic fluid protein concentrations
below 1 g/dL are almost 10 times more prone to develop SBP
than individuals with higher concentrations. It is thought that
the antibacterial or opsonic activity of ascitic fluid is closely
correlated with the ascitic fluid protein concentration.'* On the
contrary, patients with ascitic fluid of typically high protein
content, such as patients with malignant ascites or congestive
heart failure, are relatively resistant to SBP.'>'® Literature
search have shown the ascitic fluid protein concentration as the
best and reliable predictor of the first episode of
SBP.*''"Elevated serum bilirubin levels is also associated
with high risk of SBP and conventionally it coexists with
advanced stage of liver disease. As per Child-Pugh criteria,
serum bilirubin is one of five markers used to map the severity
of liver disease.® It is very evident from the literature that
about 70% of the cases of SBP are seen in patients who are
with Child-Pugh class C cirrhosis."” Patients suffering from
severe acute or chronic liver disease are mostly deficient in
complement and have a very subdued immunological system
and perhaps also have suppressed neutrophilic and
reticuloendothelial systems.”**'*SBP is thought to be as a
result from a plethora of factors responsible for cirrhosis and
ascites, such as prolonged bacteremia secondary to
compromised host defenses, intrahepatic shunting of colonized
blood, and defective bactericidal activity within the ascitic
fluid.'®* Bacteria those are responsible for SBP, mostly come
from the digestive tract. Microbes responsible for
extraintestinal infection such as those from the respiratory
tract, urogenital tract or skin are comparatively less
frequent.*** Catheters, intravenous cannula and other
equipment those are used during invasive procedures can be
another plausible source of infection to the ascitic fluid. It is
currently proposed that these enteric organisms cross the
intestinal mucosal barrier and enters mesenteric lymph nodes.
SBP follows an episode of bacteremia during which microbes
enter the systemic bloodstream via the thoracic duct leading to
bacteremia.’®?” There is a constant exchange of fluids between
the peritoneal and intravascular space, the ascitic fluid gets
infected this translocation of bacteria leading to spontaneous
bacterial peritonitis.*>*

Pathogenesis of SBP
Pathogenesis of SBP is hypothesized to be as follows:
The four key facets of SBP pathogenesis:

Bacterial small intestinal overgrowth,
Increased intestinal permeability,
Bacterial translocation, and

4. Immunosuppression.

wh=

These key elements above do not work independently but
work in collaboration with each other to cause the condition.”’

Small intestinal bacterial overgrowth- Liver cirrhosis is one of
the conditions which are very commonly associated and
culpable for small intestinal bacterial overgrowth. The cardinal
reasons for Bacterial small intestinal overgrowth in patients
affected by liver cirrhosis and ascites can be attributed to a
reduced intestinal passage, an aberration in bile secretion,
hypochlorhydria, an aberration in IgA production and
malnutrition.””? The gastrointestinal tract is an ocean of

microorganism and among those innumerable bacterias found
in, only a few of them habitually participate in the bacterial
translocation. The most commonly associated bacteria are E. coli,
Proteus spp., K. pneumoniae and other Enterobacteriaceae,
Pseudomonas aeruginosa,  Enterococci, Streptococci  and
Staphylococci i.e. these are the organisms which are mostly
associated with infections in an immunocompromised host. It
has been seen that there is an overgrowth of bacteria in the
small intestine and this bacterial overgrowth nurture an
environment conducive for translocation of the pathogenic
bacteria.”’, On the contrary there is another school of thought
which advocates bacterial overgrowth is mostly associated
with the drugs those decrease the acid secretion in the stomach
and it is hypothesized that this can amplify the risk of SBP.*!

Increased intestinal permeability

In liver cirrhosis and ascites, the small intestinal motility is
significantly impaired, which results into constipation
culminating into bacterial overgrowth ultimately leading to
translocation of microbes through the damaged mucosal
barrier.”” Portal hypertension results into dilatation of the
vessels in the intestinal mucosa, edema of the lamina propria
mucosae and degenerated intestinal mucosa. literature search
has shown that increased intestinal permeability can be
consistent with the degree of portal hypertension but lacks any
direct linkage with the severity and etiology of liver disease.*

Bacterial translocation

Bacterial translocation is defined as migration of living
microorganisms and their toxic products through the mucosal
epithelial layer to the lamina propria mucosae by either active
or passive means.””** Microbes further migrate to mesenteric
lymph nodes and other extraintestinal sites. The bacteria in
lamina propria mucosae are swiftly killed by the competent
immune system innormal healthy human and only possible if
the bacterial count is high, up to 10°® bacteria in 1 g of
facces.”’If the microbes survive the complement system then it
ultimately gets into the blood.

Immunosuppression

With the severity of the liver cirrhosis, the patients have a very
subdued immunity with decreased phagocytic activity,
dampened humoral immunity and opsonin activity of ascitic
fluid.** Neutrophils and phagocytic cells in these patients have
comparatively decreased chemotaxis.”>The concentration of
immunoglobulins, complement and total protein in ascitic fluid
have a very strong correlation with the competency of ascitic
fluid to avert infection and low ascitic fluid protein levels is an
independent risk factor for the development of SBP.'*?7*¢

Types of SBP
SBP can be of different types like:

37,38

1. Spontaneous bacterial peritonitis is defined as positive
bacterial finding in ascites, with increased
polymorphonuclear leukocytes in ascites (> 250
cells/mm3).*’ In this classic case of SBP, culpable
bacteria are isolated in only 60%-70% of cases.

2. Culture-negative neutrocytic ascites (CNNA) -In this
type, ascitic fluid seems to be sterile, and bacterial

culture is negative. Whereas, polymorphonuclear
leukocytes more than 250 cellsymm3 can be
demonstrated.
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3. Monomicrobial non-neutrocytic bacterascites- In this
type positive bacterial culture without increased
leukocytes is demonstrated.

Clinical Presentation

SBP has a very varied clinical presentation. It can be insidious
or can rapidly present as a sepsis syndrome with a high
mortality.‘Patients with SBP may have local symptoms or
signs of peritonitis like abdominal pain, abdominal tenderness,
vomiting, diarrhea, ileus or can present with signs of systemic
inflammation like hyper or hypothermia, chills, altered white
blood cell count, tachycardia, and tachypnea with signs of
worsening of liver function, hepatic encephalopathy, shock,
renal failure, and gastrointestinal bleeding.****However, it is
important to point out that SBP can be asymptomatic and it
can manifest only by worsening of symptoms that accompany
the course of liver cirrhosis such as an increase in ascites and
failure of diuretic therapy, deteriorating encephalopathy,
vomiting, etc.””*!

Diagnosis

The diagnosis of SBPis primely based on diagnostic
paracentesis. Diagnostic paracentesis with leukocyte count
isstrictly advocated in all the patients with ascites.

To confirm the diagnosis of SBP, the ascitic fluid absolute
polymorphonuclear leukocyte (PMN) count of at least 250
cells/mm3 with a positive ascitic fluid bacterial culture.***
The collection of ascitic fluid sample for diagnosis should be
done before the first dose of antimicrobial administration to
avert misdiagnosis.**

In SBP ascitic fluid culture is positive in about 40% of cases
and the most common pathogens which are isolated include
Gram-negative bacteria (GNB) like Escherichia coli (E
coli)and Gram-positive cocci (mainly streptococcus species
and enterococci).®*** The three most common isolates are
Escherichia coli, Klebsiella pneumoniae and the pneumococci.
E. coli is the most frequently isolated gram-negative bacteria.*’

Management

Empirical antibiotic therapy must be initiated immediately
after the diagnosis of SBP, without the results of the ascitic
fluid culture.*® European Association for the Study of the
Liver (EASL) and American Association for the Study of
Liver Diseases (AASLD) guidelines recommends cefotaxime,
ceftriaxone or any other third-generation cephalosporin as a
treatment of choice for suspected SBP.*”** Literature search
has shown that it can cover up to 95% of the culpable flora and
resolution of infection is obtained in about 77-98% of
patients.”*® A dose of 4 g/day is as effective as a dose of 8
g/day and a 5-day therapy is as effective as a 10-day
treatment.””  After sensitivities are known, the spectrum of
coverage can be narrowed down. Cefotaxime with a dosage of
2 g intravenously every 8 hours has been found to have
magnificent result in controlling the infection.*** Recently
with the widespread use of quinolones as well as frequent
hospitalizations and exposure to broad-spectrum antibiotics
have led to a change in the spectrum of bacterial flora with
more gram-positives and extended-spectrum [-lactamase
producing Enterobacteriaceae in recent years.™'Infections
with these resistant organisms are associated with a higher
mortality. Amoxicillin and clavulanic acid, initiated
intravenously then shifted to oral therapy has shown similar
results with respect to SBP resolution and mortality, when

compared with cefotaxime and that too with a much lower
cost.”*Ciprofloxacin, given either for 7 days intravenously or
for 2 days intravenously followed by 5 days orally, results in a
similar SBP resolution rate and hospital survival compared
with cefotaxime, but with a significantly higher cost. However,
switch therapy (i.e., use of intravenous antibiotic initially,
followed by oral step-down administration) with ciprofloxacin
is more cost-effective than intravenous cefotaxime.”’
Ofloxacin, 400 mg bid for an average of eight days has shown
similar results when compared to intravenous cefotaxime in
uncomplicated SBP, without any renal compromise, hepatic
encephalopathy, gastrointestinal bleeding or shock.””*** In
SBP, a majority of patients suffering from renal failure which
could further worsen the scenario with an increased renin
angiotensin aldosterone system activity. Administration of
intravenous albumin infusion in addition to cefotaxime has
been proven to minimize the mortality in these cases.””* It is
recommended that albumin infusion should be given to
patients with even clinical suspicion of SBP and serum
creatinine > 1 mg/dL, blood urea nitrogen > 30 mg/dL, or total
bilirubin > 4 mg/dL.*"’

Assessment of treatment response

The resolution of SBP is commonly associated with a rapid
improvement in the patient's general condition. If there such
rapid improvement is not seen, a follow-up paracentesis is
highly recommended 48 h after commencement of
antibiotics.” A fall in the ascitic PMN count of > 25%
suggests that the choice of antimicrobial is appropriate.”’ If
there is no fall in PMN count, alternative antimicrobial should
be considered, either empirically or according to the sensitivity
report and the possibility of secondary bacterial peritonitis
should be excluded.*~°

Prevention of SBP

In view of the high mortality following an episode of SBP,

prevention is extremely important. As there is a high chance of

relapse of about 40-70 % with a year so prophylaxis has the
utmost importance in its prevention and decreasing the
mortality rates.’

Prophylaxis in SBP is of two types:'*~"*

1. Primary prophylaxis- the patients who are at a higher
risk of SBP, like those with low ascitic fluid total
protein (< 1 g/dl or 1.5 g/dl) or those with a
gastrointestinal hemorrhage.

2. Secondary prophylaxis - given to patients who had an
episode of SBP to prevent recurrence.

As per international Ascites club recommendations EASLY’
and AASLD* guidelines

1. Patients who have survived an episode of SBP should
receive long-term prophylaxis with daily Norfloxacin
400mg or Trimethoprim-sulfamethoxazole
(160/800)mg.

2. In patients with cirrhosis and ascites, long-term use of
Norfloxacin or Trimethoprim-sulfamethoxazole can
be justified if the ascitic fluid protein <1.5 g/dL. Both
of these antimicrobials are to be given once daily for
lifelong or continue until resolution of ascites, liver
transplantation, or death.®*

Norfloxacin is the most widely and commonly used
antimicrobial used for long-term prophylaxis in this setting.
Norfloxacin has been recommended for selective intestinal
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decontamination because of its poor intestinal absorption and
enhanced local activity. Apart from that, it has robust activity
against gram-negative facultative aerobes and weak activity
against anaerobes.”’

CONCLUSION

SBP is a highly recurrent and morbid condition associated with
patients with liver cirrhosis and ascites. Early diagnosis and
treatment play a crucial role in the management and decreasing

mortality. Prophylaxis

with daily antimicrobial usage

decreases the chances of recurrence and morbidity and should
be taken without fail to improve the prognosis.
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