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Abstract:

For cirrhotic ascitic individuals, spontaneous bacterial peritonitis is a potentially fatal
outcome. Other tests for early spontaneous bacterial peritonitis diagnosis were looked
upon, despite the fact that an ascitic polymorphonuclear leukocytes count of 250
cellssmm3 remains the gold standard for the diagnosis of spontaneous bacterial
peritonitis. This article compiles and evaluates recent studies on spontaneous bacterial
peritonitis diagnostic indicators such as procalcitonin, calprotectin, and homocysteine
Many ascitic cytokines and chemokines, such as tumor necrosis factor-alp-
ha, macrophage inhibitory protein-1 beta, interleukin-1 beta, interleukin-8,
interleukin-10, and the soluble receptors of tumor necrosis factor-alpha, are more
prevalent in patients with spontaneous bacterial peritonitis than in those without
spontaneous bacterial peritonitis. Patients with spontaneous bacterial peritonitis had
significantly higher serum high sensitivity C-reactive protein levels than those with
sterile ascites. Ascites lactoferrin is a biomarker that can be used to diagnose and
predict spontaneous bacterial peritonitis, and it was found to be lower in all
spontaneous bacterial peritonitis patients who responded well to antibiotic therapy.
Ascitic Calprotectin can distinguish between spontaneous bacterial peritonitis and
non- spontaneous bacterial peritonitis patients, according to numerous research.
Patients with spontaneous bacterial peritonitis had significantly higher ascitic and
serum homocysteine levels than patients without spontaneous bacterial peritonitis.
Instead of the second paracentesis, it might be used to assess the infection's
eradication
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Abbreviations:

CRP: C-reactive protein, ELISA: enzyme-linked immunosorbent assay, Hcy: Homocysteine, hs-CRP:
high-sensitivity C-reactive protein, PCT: procalcitonin, PMNs: Polymorphonuclear leukocytes, SBP:
spontaneous bacterial peritonitis, TNF-alpha: tumor necrosis factor-alpha

Introduction:
In people with cirrhosis, bacterial inf- the risk ofcomplications and mortality.
ections are frequent and can increase The most frequent type, accounting
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for around 25% of cases, is spontan-
eous bacterial peritonitis (SBP) V.
SBP is bacterial ascites infection with-
out an intraabdominal source of infe-
ction (e.g., viscus perforation, absc-
ess), intraabdominal inflammatory fo-
cus (as acute pancreatitis), or cancer.
When ascitic fluid neutrophils exceed
250/mm3, SBP is diagnosed. It has
been proven that late diagnosis of SBP
is linked with a higher death rate. As a
result, a precise marker for early SBP
diagnosis would be extremely ben-
eficial @

Due to the lysis of the Polymorphon-
uclear leukocytes (PMN) during tran-
sfer to the laboratory, false-negative
results can occur. The operator's skill
in manually counting ascitic fluid
PMNs can influence the diagnosis. As
a result, discovering new biomarkers
may aid in the diagnosis and treatment
of SBP @),

The current study examines and sum-
arizes past investigations of serum and
ascitic fluid laboratory indicators for
SBP diagnosis.

Traditional Biomarkers in Ascites:
1-PMN Count:

The PMN count is the gold standard
clinical measure. If the PMN count is
greater than 250 cellssmm3, SBP is
diagnosed . SBP diagnosis is diffic-
ult to achieve clinically because, unl-
ike other kinds of peritonitis, SBP can
be asymptomatic. Even though the
250 PMN/mm3 cut-off is widely utili-
zed, it is known that false-positive or
false-negative results are possible ©.
A twenty-five percent reduction in
PMN count after two days of therap
indicates a satisfactory response .
Some investigations revealed no diffe-
rence between manual and automated
PMN counting (®".

2- Total Protein Content

Total ascitic protein ought to be
assessed since the low level of total
protein in ascites may be a risk factor
for SBP. Patients should take primary
antimicrobial prophylaxis if their total
ascitic protein level is less than 1.5
g/L in order to prevent SBP ¢

Recent research, however, has found
no link between low ascitic protein
and SBP ®). These data cast doubt on
the use of ascitic protein content as a
reliable indicator of SBP.

Ascitic_biomarkers which have not
yet been used clinically:

1-Bacterial DNA:

Blood-culture bottles are the most
effective way of identifying the causal
organism in SBP, however, they are
only positive in roughly half of the
cases. Just 40% of bacterial ascites
and low ascitic PMN levels (bacte-
rascites) require antibiotic treatment,
as the majority of these individuals
recover spontaneously .

Due to the low accuracy of ascites
cultures in SBP diagnosis, molecular
amplification of bacterial DNA has
been widely explored as another
method of identifying the organism
causing SBP. Such and colleagues
suggested this approach for the first
time when they discovered similar
bacterial DNA, predominantly Esch-
erichia coli, in serum and ascites in
nine of twenty-eight cirrhotic ascitic
patients. However, bacterial DNA was
found in roughly 30% of individuals
without SBP in the prior investigation,
indicating inadequate specificity ©.
The low specificity of bacterial DNA
was discovered in subsequent research
(1113 Bacterial DNA is not employed
as an SBP marker because of its lim-
itations.
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2-Procalcitonin (PCT):
Procalcitonin, a prohormone of calcit-
onin is produced by the thyroid gland
C cells. The enzyme-linked immunos-
orbent assay (ELISA) (14) or immun-
ofluorescence (15) can be used to qua-
ntify procalcitonin. In healthy adults,
the reference value is around 0.5
ng/mL. Procalcitonin is a C-reactive
protein (CRP) in the acute phase.
Microbial toxins can directly release
procalcitonin during infection, or it
can be released indirectly via humoral
factors or cell-mediated response. As
a result, it can detect systemic bact-
erial diseases™®.

Procalcitonin in SBP patients

It is controversial if PCT is accurate in
the early diagnosis of bacterial disease
in cirrhotic patients, particularly SBP.
) SBP patients had higher serum
procalcitonin than those with non-
infected ascites, according to two
investigations ““*® There were no
significant differences in only the st-
udy of Lesinska et al ™ .

3-Leukocyte  Esterase  Reagent
Strips:

A quick and affordable method to
identify SBP is with leukocyte ester-
ase reagent strips, which track the
activity of leukocyte esterase in body
fluids. They were originally used for
urine analysis, but they are currently
utilized to treat the majority of bodily
fluid infections %)

The sensitivity of the strips for the
diagnosis of SBP ranged from 45-
100%, with 90-100% specificity, 42-
100% positive predictive value, and
93-100% negative predictive value,
according to a review of 23 studies by
Oey et al. from 2002-2015. While the
strips exhibited varying sensitivity,

they had a high negative predictive
value, according to the studies®®”"

Two more subsequent studies found
that the strips were effective in
excluding SBP (921,

4-Lactoferrin:

A protein called lactoferrin binds to
iron in PMNs before releasing it
during degranulation. Because lactof-
errin is stable and does not degrade if
kept at room temperature for an ex-
tended period, it is perfect for use in
medicine 2"

According to Parsi et al., ascites
lactoferrin could be a diagnostic and
predictive test for SBP. All SBP pat-
ients who responded to antibiotic the-
rapy had lower lactoferrin levels. ©.
Ascitic lactoferrin was also recomm-
ended as a marker for SBP, according
to another 2 studies 2%

5-Inflammatory Cytokines:

Many ascitic cytokines and chemok-
ines, such as interleukin-1 beta @
interleukin-8 ©®" interleukin-10 (27),
macrophage inhibitory protein-1 beta
@5 tumor necrosis factor-alpha (TNF-
alpha) ®®" and the soluble receptors of
TNF-alpha are more prevalent in
patients with SBP than in those
without SBP @9

One study on 20 patients found no
difference in interleukin-6 levels bet-
ween those with SBP and those
without (30), in contrast to four inve-
stigations involving 63 patients ©Y, 47
patients ®® and 425 patients (28),
respectively, which showed a signific-
ant increase in interleukin-6 in SBP
patients.

An Egyptian study conducted on 425
cirrhotic patients, 61 of whom had
SBP and found that ascitic interferon
gamma-induced protein 10 kDa, inter-
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leukin-6, and TNF-alpha can be good
diagnostic SBP markers(28).

6-High-Sensitivity C-Reactive
Protein:

The high-sensitivity C-reactive protein
(hs-CRP) can identify significantly
lower serum CRP values in SBP pat-
ients than in prior techniques ©2.
Patients with SBP had significantly
higher serum hs-CRP levels than those
with sterile ascites. Also, these levels
reduced after 48 hours of antibiotic
treatment, suggesting that serum hs-
CRP could be a useful measure for pr-
edicting treatment response.

Novel markers:

1-Calprotectin :

Calprotectin was discovered in the
cytoplasm of neutrophil granulocytes
as an antibacterial protein ®®. Then it
was discovered to be a promising infl-
ammatory marker. Furthermore, inter-
actions with endothelial cells have a
role in inflammatory cells migration,
and its capacity to cause zinc arrest
can disrupt physiological balance ¢¥"
Numerous investigations have demon-
strated that ascitic Calprotectin levels
are significantly higher in SBP pa-
tients than in individuals without the
illness (540

Ascitic Calprotectin/albumin ratio can
be employed in SBP diagnosis and
pro?nosis, according to Makhlouf et
al. @ According to Lutz et al., ascitic
Calprotectin/protein ratio is stronger

gl?n Calprotectin for SBP diagnosis
7).

2-Homocysteine (Hcy):

In the metabolism of Hcy, the liver is
crucial. A multi-step process produces
Hcy from methionine. To make S-
adenosyl methionine, methionine first
acquires an adenosine group from

ATP, which is mediated by S-ade-
nosyl methionine synthetase. The
methyl group is then transferred to an
acceptor molecule by S-adenosyl me-
thionine (e.g. DNA methyltransferase,
nor-epinephrine). The adenosine is
degraded to produce L-Hcy, which is
then changed by tetrahydrofolate into
L-methionine or L-cysteine “*"

Even when there are no evident
clinical signs of infection, ascitic pa-
tients may nevertheless have high
levels of circulating endotoxin. These
endotoxins raise NO levels, which
deactivates methionine synthase and
causes Hcy to build up in cells and
extracellular space. Hcy buildup in
cells and the extracellular environm-
ent increases the vasoactive endothel-
ium-relaxing factor, which causes cir-
&lél)latory dysfunction in these people
Hcy was recommended by Abdel-
Razik et al. for SBP diagnosis since
ascitic and serum Hcy were cons-
iderably greater in SBP than in non-
SBP individuals. The researchers disc-
overed that ascitic Hcy is linked to the
hepatic condition, ascitic PMN, ascitic
protein, and inflammatory markers
like CRP. Instead of the second para-
centesis, it might be used to assess the
infection's eradication®®?.

Ascitic Hcy as a novel marker for SBP
diagnosis was also advocated by
Samir et al. (45), Abd Ellatif et al.
(44), and Ahmed et al. “*"

Conclusion:

SBP can cause life-threatening conse-
qguences for cirrhotic patients with
ascites. While an ascitic PMN count
of 250 cells/mma3 is the standard me-
thod for detecting SBP, other labor-
atory tests are crucial for making an
early diagnosis and gauging how well
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the first course of treatment will work.
This article gathers and assesses cur-
rent research on SBP markers. Larger
studies with more participants will be
needed to evaluate the effectiveness of
markers for the rapid recognition of
SBP.
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