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Assessment of calprotectin in ascitic fluid as a marker for
spontaneous bacterial peritonitis diagnosis in cirrhotic patients
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Background
Spontaneous bacterial peritonitis (SBP) is a serious infection of ascitic fluid in
cirrhotic patients. High mortality associated with the delay in diagnosis and
treatment. There is a need for an accurate and a rapid method for SBP diagnosis.
Objectives
We aimed to evaluate ascitic fluid calprotectin as a diagnostic marker for SBP.
Patients and methods
Forty four cirrhotic patients were divided into two groups, non-SBP group: 22
patients with cirrhotic ascites without evidence of SBP and SBP group: 22 patients
with cirrhotic ascites and SBP diagnosed by positive ascitic fluid bacterial culture
and an increase in polymorphonuclear leukocytes (PMNLs) count in ascites (≥250
cells/mm3). Ascitic fluid calprotectin levels were measured using enzyme-linked
immunosorbent assay.
Results
There was a significant increase of ascitic fluid calprotectin, total leukocytic count,
PMNLs, lactate dehydrogenase, and total protein in SBP group when compared to
non-SBP group. There were significant positive correlations between white blood
cell, ascitic fluid total leukocytic count, PMNLs, total protein, and model for end-
stage liver disease score values and ascitic fluid calprotectin among SBP group.
Ascitic fluid calprotectin with cutoff value 620 ng/ml, showed a sensitivity of 90.91%
and a specificity of 95.45%, in diagnosis of SBPwith positive predictive value 95.2%
and negative predictive value 91.3%.
Conclusion
Ascitic fluid calprotectin may be valuable in rapid diagnosis of SBP.
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Introduction
Spontaneous bacterial peritonitis (SBP) is a bacterial
infection of previously sterile ascitic fluids, in absence
of a gastrointestinal perforation and an intra-
abdominal inflammatory lesions like abscess,
cholecystitis, or acute pancreatitis [1]. Gut bacteria
is the most common organisms that infect the ascitic
fluid [2].

SBP is responsible for 10–30% of SBP patients getting
admitted in the hospital [3]. In patients with SBP,
death rate ranges from 40 to 70%. The mortality may
decrease with rapid management of SBP [4].

SBP on admission had mortality rates up to 15%, and
patients who recovered from a first SBP episode had
decreased survival in comparison to cirrhotic patients
without history of SBP [5].

About 10% of the patients with SBP are asymptomatic,
so diagnostic paracentesis should be performed in all
ished by Wolters Kluwer - M
patients who presented with signs or symptoms of SBP
(e.g. abdominal pain and fever), kidney or liver function
impairment, gastrointestinal tract (GIT) hemorrhage,
and hepatic encephalopathy [3].

SBP diagnosis was established by the presence of a
polymorphonuclear leukocytes (PMNLs) count in
ascitic fluid more than 250 cells/mm3 without an
intra-abdominal infection source [6].

Ascitic fluid leukocytic count and differential have low
cost and ease of performance manually using light
microscopy. But, the diagnosis is often delayed. So,
automated PMNL counter have been used but its
diagnostic accuracy is limited [7].
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As rapid diagnosis of SBP and antibiotic treatment
initiation is very important. Therefore, an accurate and
effective method of rapid diagnosis of SBP is needed.

Calprotectin is a calcium and zinc-binding protein and
detected mainly in neutrophils. Its presence in body
fluids is directly proportional to the rate of influx of
neutrophils [8].

Neutrophils are acute inflammatory cells, which
increase in the early inflammatory phases. Since they
secrete most inflammatory factors, which include
antibacterial proteins, enzymes, and cytokines [9].

Calprotectin is present mainly in neutrophils,
macrophages, and very rarely appears in lymphocytes.
Calprotectin account for about 60% of cytosolic proteins
of neutrophils [9].

Ascitic fluid calprotectin may be helpful in detection of
neutrophil count more than 250 cells/mm3, it has an
important role in diagnosis of SBP and this will be a
rapid bedside test in quick treatment of SBP [7].

This study is designed to evaluate the changes in ascitic
fluid calprotectin concentrations in patients with SBP
to detect its role in the SBP diagnosis.
Patients and methods
This cross-sectional study was carried out in hepato-
gastroenterology subunit of medical ICU and Clinical
Pathology Department, Faculty of Medicine, Zagazig
University, in the period from September 2016 to April
2017, which included a total number of 44 patients
with cirrhotic ascites. The patients were divided into
two groups:
(1)
 Non-SBP group: it included 22 patients with
cirrhotic ascites without clinical or laboratory
evidence of SBP.
(2)
 SBP group: it included 22 patients with cirrhotic
ascites with SBP. They were diagnosed by positive
ascitic fluid bacterial culture, an increase in
PMNLs count in ascites (>250 cells/mm3) and
without any intra-abdominal source of infection.
Exclusion criteria

Cirrhotic patients with and without SBP receiving
antibiotics in last 1 week; recent abdominal surgery
(<3 months); abdominal malignancy [hepatocellular
carcinoma (HCC), colorectal carcinoma, gastric
carcinoma, pancreatic carcinoma, cholangiocarcinoma];
intra-abdominal infected lesions, such as abscess,
appendicitis, cholecystitis, and pancreatitis; history of
inflammatory bowel disease (Crohn’s disease, ulcerative
colitis) as well as patients with heart failure (HF),
hematological, and autoimmunedisorderswere excluded.
Ethical clearance
Written informed consent was taken from the patients
to participate in the study. Approval for performing the
study was obtained from Internal Medicine and
Clinical Pathology Departments, Zagazig University
Hospital after taking Institutional Review Board
approval.

All included patients were subjected to full history and
thorough clinical examination with special stress on
manifestations of liver cell failure, SBP, and possible
complications, such as variceal bleeding and hepatic
encephalopathy.
Routine investigations
Routine investigations included complete blood picture,
liver chemistry [serum alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), total and direct
serum bilirubin, serum total protein and albumin,
prothrombin time, concentration, and international
normalization ratio (INR)], renal function tests
(serum creatinine and urea), and serological tests for
viral markers. Abdominal ultrasonography was used to
assess amount of ascites, liver and spleen size, liver
echogenicity, and focal lesions.
Diagnostic abdominal paracentesis
It was done for ascitic cirrhotic patients at admission,
who developed symptoms or signs of SBP during
hospitalization, such as fever, abdominal pain, or
changes in gastrointestinal motility (vomiting,
diarrhea, or ileus).

Paracentesis was explained to the patient and it was
done under ultrasonographic guidance and aseptic
precautions using a wide bore needle.

Three samples of ascitic fluid, each of 5 cm, were
taken from each patient at the time of admission
and sent immediately for physical, biochemical
[total protein content, albumin, glucose, lactate
dehydrogenase (LDH), and calprotectin], white
blood cells (WBCs) (total and differential), red
blood cells counting, and 25ml for microbiological
cultures and sensitivity. Serum-ascites albumin
gradient was also estimated.
Assessment of severity of liver cirrhosis
By calculation of Child’s Pugh score and model for
end-stage liver disease (MELD) score.
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Specific investigation
Ascitic fluid calprotectin was measured by enzyme-
linked immunosorbent assay. The kit was supplied
from Sunred-Bio (Shanghai, China).
Statistical analysis
Variables was computerized and analyzed using SPSS
version 19 (SPSS Inc, Chicago, IL, USA).
Results
Patient characteristics
Out of 70 patients, only 44 patients with ascites were
included in this study. According to ascitic fluid
analysis and clinical data, they were divided into a
SBP group including 22 patients (16 males and six
females) with mean age of 55.95±8.16 years and non-
SBP group of 22 patients (17 males and five females)
with mean age of 55.5±8.75 years.

Patients suffered from liver cirrhosis with different
etiologies, 33 (75%) chronic hepatitis C-related
cirrhosis, six (13.63%) chronic hepatitis B-related
cirrhosis, two (4.55%) nonalcoholic steatohepatitis-
related cirrhosis, two (4.55%) autoimmune-related
cirrhosis, andone(2.27%)cryptogenic cirrhosis (Table1).

The majority of both groups were child C (68.2% in
SBP group and 54.5% in non-SBP group) but without
statistically significant difference with respect to
Child–Pugh score. Whereas MELD score mean
values were significantly higher in SBP group than
in non-SBP group (Table 2).

Fever followed by abdominal pain, hepatic
encephalopathy, and upper GIT bleeding were the
Table 1 Etiology of liver cirrhosis

Variables Number of patients (44) [n (%)]

Chronic hepatitis C 33 (75)

Chronic hepatitis B 6 (13.63)

Nonalcoholic steatohepatitis 2 (4.55)

Autoimmune hepatitis 2 (4.55)

Cryptogenic cirrhosis 1 (2.27)

Table 2 The severity of liver disease in the studied groups

Variables Non-SBP group

Child–Pugh [n (%)]

Child A 0 (0.0)

Child B 10 (45.5)

Child C 12 (54.5)

MELD score (mean±SD) 15.0±5.80

t, independent t test. χ2, Chi square test. MELD, model for end-stage liv
difference (P<0.05).
common presenting symptoms in SBP group (72.7,
59.1, 54.5, 40.9%), respectively, while in non-SBP
groups, diarrhea followed by nausea and vomiting
and hepatic encephalopathy were the common
presenting symptoms (59.1, 45.5, 31.8%),
respectively. There was high statistical significance
increase in number of cases presented with fever,
abdominal pain, and upper GIT bleeding in SBP
group compared with non-SBP group. Whereas, in-
between both the groups there was no significant
difference with respect to hepatic encephalopathy,
nausea, vomiting, and diarrhea (Table 3).
Laboratory and ascitic fluid cell count
Among the study population of SBP the culture results
showed growth of Escherichia coli (12 isolates) followed
by Streptococcus viridans (six isolates), Klebsiella
pneumoniae (two isolates), and Staphylococcus aureus
(two isolates) in SBP group (Table 4).

There was a significant increase in WBC, ALT, AST,
total bilirubin, INR, and creatinine with a significant
decrease in platelets and albumin in SBP group versus
the non-SBP group. In addition, there was a significant
increase in ascitic fluid total leukocytic count (TLC),
PMNLs, total protein, LDH, and calprotectin in SBP
group versus the non-SBP group (Table 5).
Diagnostic value of ascitic calprotectin
There was a positive correlation between ascitic fluid
calprotectin, WBC, and MELD score values while a
negative correlation was found between ascitic fluid
calprotectin and serum albumin in SBP group. Also,
there was a positive correlation between ascitic fluid
calprotectin and ascitic fluid TLC, PMNLs, and total
protein but negative correlation between ascitic
calprotectin and ascitic albumin among SBP group
(Table 6).

From the receiver operating characteristic curve, at
cutoff value of (620 ng/ml), ascitic fluid calprotectin
showed a sensitivity of 90.91% and a specificity of
95.45% for detecting SBP (area under curve=0.967)
with negative predictive value (NPV) and positive
SBP group Test P value

0 (0.0) χ2=0.863 0.353

7 (31.8)

15 (68.2)

18.70±7.42 t=2.186 0.034*

er disease; SBP, spontaneous bacterial peritonitis. *Significant
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predictive value (PPV) of 91.3 and 95.2%, respectively
(Table 7).
Discussion
Ascites is a common complications in patients with
liver cirrhosis. It shows poor prognosis. The course
depends on the underlying liver disease that causes
ascites and its response to the therapy [10].

SBP is a bacterial infection of ascitic fluid in the
absence of any intra-abdomen source of infection
[1]. It is responsible for 10–30% of all reported
bacterial infections in patients admitted in the
hospital [5]. It is also one of the dangerous
Table 3 Clinical presentation of the studied groups

Variables Non-SBP
group (N=22)

[n (%)]

SBP group
(N=22)
[n (%)]

χ2 P
value

Fever 2 (9.1) 16 (72.7) 18.427 0.000*

Abdominal pain 2 (9.1) 13 (59.1) 12.239 0.000*

Hepatic
encephalopathy

7 (31.8) 12 (54.5) 2.316 0.128

Upper GIT
bleeding

3 (13.6) 9 (40.9) 4.125 0.042*

Nausea and
vomiting

10 (45.5) 8 (36.4) 0.376 0.540

Diarrhea 13 (59.1) 7 (31.8) 2.292 0.130

GIT, gastrointestinal tract; χ2, Chi square test; SBP, spontaneous
bacterial peritonitis. *Significant difference (P<0.05)

Table 5 Biochemical parameters in the studied groups

Variables Non-SBP group (N=22)

HB (g/dl) 9.24±1.23

WBC ×103 (cell/mm3) 5.33±1.68

PLT ×103 (cell/mm3) 113.95±19.39

FBG (mg/dl) 109.05±14.87

ALT (IU/l) 39.59±10.93

AST (IU/l) 60.0±15.031

Total bilirubin (mg/dl) 1.75±0.35

Albumin (g/dl) 2.99±0.12

INR 1.54±0.18

Creatinine (mg/dl) 1.48±0.29

Ascitic fluid analysis

TLC (cell/mm3) 200.56±50.13

PMNLs (cell/mm3) 71.05±34.61

Total protein (g/dl) 1.52±0.23

Albumin (g/dl) 0.77±0.21

Glucose (mg/dl) 96.32±11.77

LDH (IU/l) 204.23±28.54

SAAG (g/dl) 1.9±0.22

Ascitic fluid calprotectin (ng/ml) 294.91±17.48

Data are presented as mean±SD. t test, independent t test. ALT, alanin
fasting blood glucose; HB, hemoglobin; INR, international normalization
polymorphnuclear leukocytes; SAAG, serum-ascites albumin gradient; S
WBC, white blood cell. *Significant difference (P<0.05).
complications in cirrhotic patients with a mortality
rate that reaches 30–50% [11].

The absence of clinical manifestations in some patients
with SBP makes the dependence on reliable marker is
an important item, taking into consideration that SBP
is one of the most frequent and important
complications found in patients with liver cell failure
[12].

In clinical practice the diagnosis of SBP depend on
PMNLs that must be more than or equal to 250 cell/μl
in ascitic fluid in absence of infection in the abdomen.
However, TLC and PMNLs counts in ascitic fluid are
not always readily available [13].

Calprotectin, a calcium and zinc-binding protein that
belong to the S100 protein family. It is detected almost
mainly in neutrophils, and its presence in body fluids is
proportional to the flow of neutrophils. Calprotectin is
Table 4 Isolated organisms in the culture of ascitic fluid in
spontaneous bacterial peritonitis group

Isolates n (%)

No growth 0 (0.0)

Escherichia coli 12 (54.5)

Streptococcus viridans 6 (27.3)

Klebsiella pneumoniae 2 (9.1)

Staphylococcus aureus 2 (9.1)

SBP group (N=22) t test P value

8.82±0.99 1.239 0.222

12.11±3.90 7.464 0.000*

90.18±17.41 4.279 0.000*

115.27±19.76 1.181 0.244

72.73±13.44 8.972 0.000*

73.59±15.22 2.953 0.005*

2.58±0.78 4.607 0.000*

2.63±0.27 5.712 0.000*

1.70±0.18 2.947 0.005*

1.85±0.48 3.149 0.003*

940.91±189.38 17.726 0.000*

385.68±90.55 15.224 0.000*

1.82±0.26 4.054 0.000*

0.76±0.17 0.160 0.874

93.82±12.71 0.677 0.502

284.95±43.34 7.296 0.000*

1.87±0.29 0.387 0.701

781.23±165.94 8.339 0.000*

e aminotransferase; AST, aspartate aminotransferase; FBG,
ratio; LDH, lactate dehydrogenase; PLT, platelets; PMNLs,
BP, spontaneous bacterial peritonitis; TLC, total leukocytic count;



Table 6 Correlation between ascitic fluid calprotectin and different parameters in the studied groups

Non-SBP group (N=22) SBP group (N=22)

Variables r P r P

WBC×103 (cell/mm3) −0.393 0.070 0.723** 0.000*

PLT×103 (cell/mm3) −0.022 0.924 0.223 0.317

ALT (IU/l) −0.022 0.922 0.057 0.803

AST (IU/l) 0.026 0.907 0.208 0.352

Total bilirubin (mg/dl) −0.362 0.062 0.183 0.872

Albumin (g/dl) −0.323 0.143 −0.742** 0.000*

INR −0.037 0.871 0.244 0.273

TLC (cell/mm3) in ascitic fluid 0.104 0.644 0.757** 0.000*

PMNLs (cell/mm3) in ascitic fluid 0.160 0.478 0.951** 0.000*

Albumin (g/dl) in ascitic fluid 0.202 0.366 −0.600** 0.003*

Total protein (g/dl) in ascitic fluid 0.201 0.369 0.449* 0.036*

Glucose (mg/dl) in ascitic fluid 0.124 0.582 0.294 0.185

LDH (IU/l) in ascitic fluid 0.349 0.111 0.221 0.324

SAAG (g/dl) 0.223 0.317 0.357 0.102

Child score 0.172 0.443 0.106 0.638

MELD score 0.167 0.711 0.761** 0.000

r, Pearson’s correlation tests. ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international normalization ratio;
LDH, lactate dehydrogenase; MELD, model for end-stage liver disease; PLT, platelets; PMNLs, polymorphnuclear leukocytes; SAAG,
serum-ascites albumin gradient; SBP, spontaneous bacterial peritonitis; TLC, total leukocytic count; WBC, white blood cell. *Significant
difference (P<0.05). **Highly significant.

Table 7 Validity of ascitic fluid calprotectin in detection of
spontaneous bacterial peritonitis

Variables Cutoff
point

AUC Sensitivity Specificity PPV NPV

Ascitic fluid
calprotectin
(ng/ml)

620 0.967 90.91 95.45 95.2 91.3

AUC, area under curve; NPV, negative predictive value; PPV,
positive predictive value.
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responsible for up to 60% of soluble protein content in
the cytosol of neutrophil [9].

A high level of calprotectin increase in extracellular
fluid during different inflammatory conditions like
SBP [8]. Ascitic fluid calprotectin can detect
PMNLs count more than 250 cell/ mm3, which may
be helpful in the diagnosis of SBP [7].

Whereas, a delay in antibiotic therapy lead to an
increase in mortality rate. In addition to the
diagnostic tools available, multiple efforts have been
developed for a rapid diagnosis of SBP. So this study
was conducted to assess the role of ascitic fluid
calprotectin level for diagnosis of SBP and to
identify a cutoff level of ascitic fluid calprotectin
that can be used for development of a rapid bedside
test.

In this study, SBP was found to be more common in
males than in females, a result that goes in agreement
with the result obtained by Reiberger et al. [14], who
reported that SBP was increased in male. The male
predominance in our study may be due to higher
incidence of bilharziasis and HCV in our locality.

In the current study, the most common clinical
presentation in patients with SBP was fever (72.7%).
These results were consistent with Paul et al. [15], who
detected that, most patients of SBP have signs clearly
suggestive of peritoneal infection, especially fever, so
fever is considered one of the characteristic sign of
SBP.

The majority of our patients (75% of patients) suffered
from liver cirrhosis due to chronic hepatitis C. These
results were consistent with Mohamoud et al. [16],
who concluded that the most common cause of
cirrhosis in Egypt is hepatitis C virus infection, with
the highest prevalence rate worldwide.

The culture results showed growth of E. coli (12
isolates) followed by S. viridans (six isolates) and K.
pneumoniae (two isolates) and S. aureus (two isolates).
This finding is in concordance with Rimola et al. [17],
who reported that common bacteria responsible for
SBP are E. coli (37%), S. viridans (10%) and Klebsiella
spp. (6%).

We found that, the majority of SBP patients were
Child–Pugh class C (68.2%). This result matched with
that reported by Cirera et al. [18], who reported that,
Child class C was reported in 70% of the patients who
had developed SBP.
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There was a significant increase of MELD score in
patients with SBP (P=0.034) with mean value (18.70
±7.42). Also, Kraja et al. [19], observed that individuals
with moderate to high MELD score presented a
greater risk for the SBP development.

In the current study, SBP group showed highly
statistically significant increase in serum TLC when
compared to non-SBP groups (P=0.000). Similar
result was obtained by Cholongitas et al. [20], who
reported that leukocytosis was higher in SBP patients
as a part of reaction of the body against infection. There
was reduced platelets count in SBP and non-SBP but it
was much lower in SBP group with highly significant
difference between both the groups (P=0.000). These
results are consistent with those of Lata et al. [21], who
reported significantly lower platelet counts in a group
of SBP patients, when compared to ascitic patients
without this infection and supposed that the decrease
of platelet count in SBP reflects the increase of portal
pressure, portal hypertension could probably contribute
to the amount of protein in ascites, which is an
important factor influencing the incidence of SBP
even by increasing bacterial translocation. Also,
Kuckleburg et al. [22], suggested that platelets have
numerous immunological functions as their role in
activating neutrophil granulocytes in bacterial
infections. Thus, a thrombocytopenia might cause an
insufficient activation of neutrophils and increased risk
of infections in cirrhotic patients.

Also we found that, the level of serum ALT, AST was
significantly higher in cirrhotic patients with SBP group
than non-SBP group (P=0.000 and 0.005, respectively).
These resultswere in linewithDeMattos et al. [23],who
strongly suggested that liver function may be
deteriorated by bacterial infection. Also Ruiz-del-
Arbol et al. [24] found that SBP patients frequently
developed a progressive rapid impairment in systemic
hemodynamics, worsening liver failure.

Also, there was a significantly higher serum bilirubin in
SBP group when compared to non-SBP group
(P=0.000). Also Tsung et al. [25] reported that a
higher level bilirubin in SBP patients showed higher
mortality.

In the current study, serum albumin level in SBP
groups was statistically significantly lower than in
non-SBP group (P=0.00). This result was also
obtained by Ruiz-del-Arbol et al. [24], who found
that patients with SBP develop a rapid deterioration
and impairment in hemodynamics, leading to
aggravation of liver cell failure (LCF).
Also INR was significantly high in SBP patients more
than non-SBP patients (P=0.005). Similar results were
concluded by Oladimeji et al. [26], who reported that,
international normalization ratio (INR) was
significantly higher in those patients with SBP
compared with those without SBP and this indicate
poor prognosis in SBP patients.

The level of serum creatinine was significantly
increased in patients with SBP when compared to
non-SBP patients (P=0.003) and this result goes in
agreement with Angeloni et al. [27], who concluded
that the hospital mortality in SBP is high due to renal
impairment, which is common in SBP patients either
due to prerenal or hepatorenal causes and also
reinforced by Tsung et al. [25], who stated that
renal dysfunction occurs in patients with SBP and it
is independent predictor of mortality.

Chemical analysis of ascitic fluid showed
significantly higher levels of TLC, PMNLs count
in SBP group compared to non-SBP group
(P=0.000), these results were in line with Yildirim
et al. [28], who reported higher ascitic TLC in SBP
more than non-SBP patients. Also, Jansen [29]
stated that, although ascitic TLC count increases
in SBP cases, it suffers from low specificity
because a large proportion of patients with sterile
ascites have increased TLC. Also diuretic therapy
may increase the TLC count but does not cause
change in the PMNLs count.

Ascitic fluid total protein in our study was significantly
high in SBP patients versus non-SBP patients
(P=0.000). Also, Abdel-Razik et al. [30], found
that, ascitic fluid total protein was significantly
increased in SBP patients, which may have an
important role in the inflammatory process in SBP,
so it can be measured as an early inflammatory marker
of the disease.

Also ascitic fluid LDH, was significantly higher in SBP
patients than in non-SBP patients (P=0.000), similar
results were obtained by Krastev et al. [31], who found
that, in patients with SBP, ascitic fluid LDH is higher
in SBP than non-SBP group.

Our study revealed that ascitic fluid calprotectin was
detected in both groups. But there was high statistically
significant increase in ascitic fluid calprotectin in SBP
group when compared with non-SBP group (781.23
±165.94 and 294.91±217.48), respectively (P=0.000).
A result that is consistent with those demonstrated in
the studies of Elbanna et al. [32] and Ali et al. [33] Also
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Abdel-Razik et al. [30], showed that, ascitic fluid
calprotectin was significantly higher in SBP patients.

A significant positive correlation was observed between
ascitic fluid calprotectin and WBC in blood among
SBP group (P=0.000), this result was in consistence
with Fernandes et al. [34], who found that, WBC in
blood and ascitic calprotectin increased in patient with
SBP as a part of immune reaction against infection.
But, there was a significant negative correlation
between ascitic calprotectin and serum albumin
among SBP group (P=0.000), this result was in
agreement with Burri et al. [7], who said that, ascitic
calprotectin increased in SBP patients with decreased
level in serum albumin and this correlation showed the
reason why SBP is common in hepatic patient with
severe hepatic failure and low synthetic function.

Further analysis of results revealed, high significant
positive correlation between ascetic fluid calprotectin
and ascitic fluid TLC and PMNLs among SBP group
(P=0.000). Similar results were obtained by Soyfoo
et al. [9], who concluded that calprotectin was detected
mainly in neutrophils, and its presence in the body
fluids is proportional to the rate of flow of neutrophils.
This is in agreement with Burri et al. [7], who found
that, ascetic fluid calprotectin was helpful in detection
of neutrophil count.There was also a significant
positive correlation between ascitic fluid calprotectin
and ascitic fluid total protein among SBP group
(P=0.036). This result was in line with Ali et al.
[33], who found a significant positive correlation
between ascitic fluid calprotectin and ascitic fluid
protein and WBC count among SBP patients.

Whileinthecurrentstudy,therewasasignificantnegative
correlation between ascetic calprotectin and ascitic fluid
albumin among SBP group (P=0.003), this result was in
agreement with Gupta et al. [35], who explained that, in
cirrhotic patient, there was a decrease in synthetic
function of the liver, which was aggravated by sepsis.
The net resultwas decreased serumalbumin,which by its
role decreased the diffused albumin to ascitic fluid.

A significant positive correlation was detected between
ascitic fluid calprotectin andMELDscore values among
theSBPgroup (P=0.000), this resultwas consistentwith
Abdel-Razik et al. [30], who reported that ascitic
calprotectin was an important marker for the
diagnosis of SBP and its level in ascitic fluid help in
detection of the degree of severity of the liver disease.

The current study demonstrated that, ascitic
calprotectin with cutoff value of 620 ng/ml, had
sensitivity (90.91%) and specificity (95.45%), with
PPV (95.2%) and NPV (91.3%) in diagnosis of SBP.

Fernandes et al. [34], found that, an optimal cutoff of
calprotectin above 1.57 μg/ml presented sensitivity
(87.8%), specificity (97.9%), PPV (97.3%), and NPV
(90.2%) for diagnosing SBP.

Also, Abdel-Razik et al. [30], showed that, at a cutoff
value of 445 ng/ml, ascitic fluid calprotectin had
sensitivity (95.4%) and specificity (85.2%) for
detecting SBP.

This prospective study evaluated the diagnostic utility
of measuring ascitic fluid calprotectin to identify ascitic
PMNLs count more than 250/mm3 in patients referred
to paracentesis. We found that, patients with an
elevated PMNLs count (>250/mm3) had higher
ascitic calprotectin levels than those with normal cell
counts. This finding indicated that, ascitic calprotectin
levels well and reliably correlated it with PMNLs
count.

It is clinically significant that, calprotectin levels in
ascitic patients can identify elevated PMNLs count
using enzyme-linked immunosorbent assay methods.
Indeed, ascitic calprotectin may serve as a good marker
for PMNLs count and would be amenable to routine
SBP screening, especially when measured by a bedside
test.

The current study had several limitation. First, all
patients with ascites were included, irrespective of
the etiology. Second, our sample size was small
while larger studies are needed to evaluate ascitic
fluid calprotectin as a diagnostic marker for SBP
and to establish a reliable cutoff for optimal
identification of PMNLs counts more than 250/mm3.
Conclusion
Ascitic fluid calprotectin was significantly elevated in
SBP patients in comparison with non-SBP patients. In
addition, they also correlate well with the PMNLs
count and protein levels in ascitic fluid and reliably
diagnose SBP.
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