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SPONTANEOUS BACTERIAL PERITONITIS

Spontaneous bacterial peritonitis (SBP) is an infection of ascitic fluid,
posing a severe complication in patients with portal hypertension (PH).
Hospital mortality rates are exceedingly high, sometimes surpassing 85%.
Only timely diagnosis and treatment can mitigate mortality and morbidity
levels.

Purpose. Through literature analysis and review, demonstrate the
necessity, appropriateness, and efficacy of SBP treatment in patients with
decompensated portal hypertension. Additionally, highlight the potential
development of ascites and subsequent infections, which may not always
be linked to liver cirrhosis.

Materials and methods. This article conducts a literature review and
assesses recommendations, findings from randomized controlled trials,
meta-analyses, and other review articles published in databases such as
PubMed, Scopus, Web of Science, and Google Scholar between 2000 and
2023.

Outcome. Diagnostic paracentesis is recommended for all ascites
patients requiring emergency care or hospitalization to ascertain SBP
presence. Accurate differentiation between SBP and secondary bacterial
peritonitis is crucial, as treatment approaches differ for each condition.

Conclusions. Standard SBP treatment entails promptly administering
broad-spectrum antibiotics, considering the potential for community-
acquired or nosocomial SBP, and factoring in microbial antibiotic
resistance. Given SBP's annual mortality rate surpassing 50%, liver
transplantation is recommended for SBP survivors.

Keywords: spontaneous bacterial peritonitis, liver cirrhosis, portal
hypertention, ascites fluid, antibiotic prophylaxis.
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CIIOHTAHHMM BAKTEPIAJIbHUI IEPUTOHIT

Cronrananii  Oaxtepianpamii meputoHiT (CBII) — me iHdexmisa
ACIUTUYHOI DPINUHM, sKa € CepHO3HMM YCKIaJHCHHSM Vy TAIi€HTIB 3
noptanbHOIo Tineptensieto (I1I). TocmiTampHa CMEPTHICTH Ay’Ke BHCOKA 1
Moxe mnepeBunlyBatu 85%. JInime cBO€dacHa AIarHOCTHKA Ta JIIKYyBaHHS
MOJKYTh 3HU3UTH PIBEHb CMEPTHOCTI i 3aXBOPIOBAHOCTI.

Merta. Ha nizncraBi aHanizy Ta orisay JliTepaTypu IpOJEeMOHCTPYBaTH
HEeoOXiJIHICTh, TOUUIBHICTh Ta ycmimHicTh JikyBanHs CBII y marieHTiB i3
JICKOMIICHCOBAHOI0 TOPTAJIbHOIO TiNEPTEH3I€I0, a TaKoXX BKa3aTH Ha
MOXIIMBICTh PO3BUTKY aCUUTY Ta NOAAIBLIOTO iH(pIKYBaHHS, SKi HE 3aBXKIH
MOB's13aH1 3 IIUPO30M TEUIHKH.

Martepianu Ta MeToau. Y JaHiil CTATTi MPOBEICHO OTIISA JTEpaTypu
Ta OIHKY PEKOMEHIAIIIH, pe3yibTaTiB PaHIOMi30BaHMX KOHTPOIHOBAHHUX
JOCTIKeHb, MeTa-aHaNi3iB Ta IHIIMX OIMISAOBHX CTareil, mo Oyiu
omy6mikoBaHi y 6a3ax maamx PubMed, Scopus, Web of Science, Google
Scholar B mepioz 3 2000 o 2023 pik.

PesyabTraTn. /s BCiX MalieHTIB 3 aclMTOM, sKi MOTPEOYIOTH
HEBIKJIaAHOI JONOMOIY abo TociTaiizalii, peKOMEHAY€EThCS POBEICHHS
JIIarHOCTUYHOIO TapaleHTe3y 3 MeTol Bu3HauyeHHs HasBHocTi CBII.
BaxnuBo mpaBuisHO Binpisusati CBII Binm BTOpuMHHOrO OGakTepialbHOTO
MEePUTOHITY, OCKUIBKM Il MaToNOrii BUMaraloTh pI3HUX IIXOIIB IO
JKyBaHHS.

BucnoBku. Cranmapranm nikyBanHsaM CBII € HeraitHe mpu3HadYeHHS
aHTHOIOTHKIB IIMPOKOTO CIEKTPY 3 ypaxyBaHHAM MOKINBOCTI BHHUKHEHHS
nosamikapHsiHoro abo Ho3okomianmeHoro CBII, a Takox 3 ypaxyBaHHIM
AHTHOIOTUKOPE3UCTEHTHOCTI Mikpodiaopu. OCKIIBKH 3arajbHa pidHa
cmeptHicth Bin CBII nepeBuiiye 50%, TpaHCIuiaHTaIls NMEYiHKH MOKa3aHa
JUIA THX, XTO iepexxuB CBIT.

KirouoBi cjioBa: crnoHTaHHMH OakTepiajdbHUN TMEPHUTOHIT, MUPO3

NEYiHKH, MOPTaIbHA TIIePTEeH31s, aCIIUT, aHTHOIOTUKONPO]iIaKTHKA.

Aemop, gionogioanvruii 3a rucmyeannsn. becedincokuii Muxona Cepeitiosuu, kagedpa Xipypeii cmomamonoziynozo
gaxyrememy Hayionanvrozo meouunozo ynisepcumemy imeni O.0.5ocomonvys, m. Kuis, Yrpaina
e-mail: mr.besedinsky@gmail.com, tel.: +380672820892

Abbreviations

SBP - Spontaneous bacterial peritonitis

PH - portal hypertention
AF - ascitic fluid
PMN - polymorphonuclear cells

SAAG - serum-ascites albumin gradient

SBD - Selective bacterial decontamination

INTRODUCTION / BCTYII
Clinical awareness, prompt

diagnosis,

infection source. Without treatment, mortality exceeds

and 90% [2]. SBP diagnosis occurs when the absolute

pathogenetic management are crucial in treating patients
with SBP.

Portal hypertension results in a variety of disorders
due to changes in liver parenchyma and hemodynamic
alterations in portal blood flow. These complications
include bleeding, ascites formation, and
encephalopathy, necessitating a multifaceted approach
to diagnosis and treatment [1]. SBP is a bacterial
infection of ascitic fluid without an intra-abdominal

neutrophil count (polymorphonuclear cells or PMN) in
ascitic fluid (AF) reaches or exceeds 250 cells/mm3 [3,
4]. The outcome of ascitic fluid infection in cirrhosis
patients is influenced by bacteria type and antimicrobial
susceptibility [5]. Preventing SBP through antibiotic
therapy is a crucial component for enhancing the
survival of patients with decompensated PH.

Materials and methods. The purpose of this article
is to provide support for clinicians and healthcare
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professionals involved in assessing, researching, and
managing patients with SBP. Our analysis focused on
scientific literature sourced from the PubMed database,
covering publications between 2000 and 2023. Key
search terms included SBP, PH, antibiotics, ascites,
paracentesis, microflora, treatment, and prevention.

Resultsand discussion. SBP emerges as the most
prevalent and perilous infection among liver cirrhosis
patients, necessitating immediate identification and
treatment. It is characterized by the presence of >250
polymorphonuclear cells (PMN)/mm3 in ascites without
intra-abdominal infection or malignancy [6]. Gram-
negative aerobic organisms are responsible for the
majority (75%) of SBP cases, with Klebsiella
pneumoniae being implicated in 50% of these instances
[7]. Notably, 93% of SBP cases exhibit a
monomicrobial infection with aerobic gram-negative
bacteria, with E.coli (70%) being the predominant
microorganism, followed by Klebsiella [8].

According to current guidelines, third-generation
cephalosporins represent the primary treatment for SBP,
given the prevalence of Gram-negative
Enterobacteriaceae  [9]. However, hospitalization,
escalating invasive  procedures, and antibiotic
prophylaxis in cirrhotic patients alter the bacterial
landscape and resistance patterns of causative
pathogens, contributing to an upsurge in SBP cases
caused by Gram-positive and tigecycline-resistant
bacteria [10].

Analysis of ascitic fluid is frequently omitted in
patients with PH complicated by ascites who are
hospitalized for various conditions, yet it remains
essential for managing these patients effectively. When
cirrhosis diagnosis is not clinically apparent, ascites
resulting from portal hypertension can be distinguished
from ascites caused by other factors through the serum-—
ascites albumin gradient (SAAG) [11].

SAAG serves as a vital clinical diagnostic tool for
ascites  evaluation, with an elevated SAAG
(>1.1 gm/dL) indicating portal hypertension, discernible
through portal hypertensive alterations in the upper
gastrointestinal tract [12].

Early and prudent antibiotic administration can be
life-saving, particularly for patients with end-stage liver
disease characterized by a history of ascites, variceal
hemorrhage, hepatic encephalopathy, hepatopulmonary

syndrome,  hepatorenal ~ syndrome, SBP, or
hepatocellular carcinoma [13].
However, in cases where clinical symptoms

suggestive of SBP with an elevated neutrophil count in
ascitic fluids are present, up to 60% of cultures may
yield negative results [14].

Numerous studies have demonstrated the diagnostic
and prognostic significance of either ascitic calprotectin

or the calprotectin to total protein ratio in SBP among
cirrhosis patients with ascites [15,16]. Calprotectin, a
calcium-zinc-binding protein predominantly found in
neutrophils, is proportionally present in body fluids
alongside neutrophil influx [17]. Ascitic calprotectin
levels correlate with polymorphonuclear lymphocytes,
indicating its potential as a diagnostic marker for SBP.
Additionally, fecal calprotectin levels, quantitatively
associated with neutrophil migration to the intestine,
serve as a marker of intestinal inflammation and a
screening tool for SBP [18].

Diagnostic paracentesis should precede antibiotic
administration [19]. Combining total ascitic fluid
protein <1.5 g/dL with progressive liver failure (serum
bilirubin level =3 mg/dL with a Child-Pugh score =9
points) or impaired renal function (serum creatinine
level >1.2 mg/dL, blood urea nitrogen level >25 mg/dL,
or serum sodium <130 mEq/L) increases the risk of SBP
[20].

Other prevalent risk factors for the initial onset of
SBP encompass acute variceal bleeding (with a 7.9%
incidence of SBP even with antibiotic prophylaxis),
acid-suppressive therapy, particularly proton pump
inhibitors, as evidenced by three major meta-analyses,
and asymptomatic bacteriuria [21, 22, 23]. Conversely,
non-selective beta-blockers (such as propranolol) have
shown a protective effect against initial SBP
development [24].

The classical diagnosis of SBP relies on the count of
polymorphonuclear leukocytes, a method that can be
time-consuming. In light of this, the utilization of
reagent strips, specifically for the colorimetric
determination of leukocyte esterase activity, has been
proposed as an alternative approach [25].

Regarding prognostic factors, a meta-analysis
identified renal dysfunction as the primary prognostic
indicator for cirrhosis patients with SBP, with a
mortality rate of 67% compared to 11% in patients
without renal dysfunction [26].

Nosocomial (49.5%) and staphylococcal infections
(65.3%) were associated with higher mortality rates than
community-acquired infections (23.8%) (p = 0.0255)
and non-staphylococcal infections (p < 0.001) [27].

Although the overall mortality among patients with
septic shock linked to SBP was 81.8%, a retrospective
study illustrated that timely (<3 h) and appropriate
antimicrobial therapy can substantially reduce mortality
(OR =0.54, p=0.02) [28].

Considering SBP as the terminal clinical stage of
liver cirrhosis, the annual mortality rate ranges from
53.9 to 78% [29]. In a comprehensive database study of
cirrhosis patients, mortality rates at one, two, and three
years after SBP-related hospitalization were 53.9%,
61.4%, and 66.5%, respectively [30].
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The standard approach to treating SBP involves
promptly administering broad-spectrum antibiotics
along with albumin infusion, particularly in patients
with impaired renal function [31].

If SBP is suspected, antibiotic therapy should be
initiated immediately following analysis of ascitic fluid
and culture results to minimize complications and
mortality [32].

Bacterial resistance significantly increases the risk
of mortality in SBP patients, with gram-positive cocci
being the predominant bacteria in culture-positive SBP
cases and various drug-resistant microorganisms
emerging [34].

A prospective  study suggested that the
ineffectiveness of recommended empiric antibiotic
regimens could negatively impact mortality [35].
Community-acquired and nosocomial SBP cases exhibit
differences in the distribution of Enterobacter sp. and
Enterococcus, with Enterococcus proportions notably
higher in the nosocomial group [36].

Administering albumin (1.5 g/kg at diagnosis and
1 g/kg on day 3, maximum 100 g) is advisable for SBP
patients, especially those with serum creatinine
>1 mg/dL, blood urea nitrogen >30 mg/dL, or total
bilirubin >4 mg/dL [37].

SBP patients treated with nonsteroidal beta-blockers,
which affect systemic hemodynamics, may experience
hepatorenal syndrome and reduced survival [38].

The use of mesenteric stromal cells shows promise
for treating ascites infected with carbapenem-resistant
bacteria [39].

Selective bacterial decontamination (SBD) is linked
to decreased bacterial infection and mortality risk [40].
Antibiotic resistance to third-generation cephalosporins
or quinolones can result in a poor prognosis and
antibiotic treatment failure [41]. Antibiotic prophylaxis
primarily functions by decontaminating the gut, thereby
reducing the bacterial reservoir available for
translocation [42].

Performing diagnostic paracentesis within <12 hours
of hospitalization in cirrhosis patients with ascites may
enhance short-term survival [43].

CONCLUSIONS / BACHOBKH

SBP represents a significant complication in patients
with portal hypertension complicated by ascites. To
mitigate mortality and morbidity in this patient cohort,
clinical vigilance, swift diagnosis to rule out secondary

Three categories of high-risk patients who may
derive benefits from SBP have been identified: those
experiencing acute upper gastrointestinal bleeding,
individuals with low total protein in ascites linked to
advanced stages of liver failure or renal dysfunction and
no prior SBP (primary prevention), and patients with a
history of SBP (secondary prevention) [44].

A recent meta-analysis indicates significant
uncertainty regarding the effectiveness of antibiotic
prophylaxis and the optimal choice of antibiotics in
patients with cirrhosis and ascites [45].

Acute gastrointestinal bleeding heightens the risk of
SBP and other infections during or after the bleeding
episode (within the first 7 days), with frequencies
ranging from 16% (in compensated cirrhosis) to 66% (in
decompensated cirrhosis) [46, 47]. Consequently,
infections increase the chances of uncontrolled
bleeding, rebleeding, and in-hospital mortality [48].

Selective  bacterial ~ decontamination  (SBD)
diminishes mortality risk and SBP-related infections.
SBD should commence promptly in cases of

gastrointestinal bleeding, with intravenous ceftriaxone
1 9/24 h being the preferred clinical antibiotic according
to the recent Baveno VII consensus [49].

Clinical management of SBP in critically ill cirrhosis
patients entails evacuating ascites fluid through
therapeutic paracentesis, enhancing abdominal wall
compliance, optimizing fluid administration, and
optimizing systemic and regional perfusion [50].

The pathophysiological considerations surrounding
intra-abdominal hypertension in individuals with
decompensated liver cirrhosis and ascites suggest the
safety and immediate beneficial impact of extensive
therapeutic paracentesis. This intervention affects not
only hemodynamic status but also kidney, respiratory,
and liver function [51, 52].

Therefore, a multidisciplinary approach is essential
for the diagnosis and treatment of SBP, upon which the
timeliness and success of medical care provision
depend.

bacterial peritonitis, and immediate treatment are
imperative. Additionally, preventing SBP recurrence
through antibiotic therapy while awaiting liver
transplantation emerges as a critical clinical concern.
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