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Background and study aim: The aim of
the current study is to assess the role of
interferon gamma-induced protein 10 kDa
(IP-10) and C-reactive protein (CRP) in
diagnosing spontaneous bacterial
peritonitis (SBP).

Patients and Methods: This study was
conducted on cirrhotic patients with
ascites who were referred to the hospital
for paracentesis. Patients were
categorized into SBP (n=45) and non-SBP
groups (n=45) with exclusion of
secondary peritonitis. Measurement of
ascitic fluid CRP and ascitic fluid 1P-10
was done  using  enzyme-linked
immunosorbent assay (ELISA) Kits.

Results: SBP group included 32 men and
13 women while non-SBP group included
26 men and 19 women. Mean age in SBP
patients was 60.53 + 9.08 years while in

non-SBP patients was 62.62 + 8.76 years.
Ascitic fluid CRP and IP-10 levels were
significantly higher in SBP patients than
in non-SBP patients (1.45 + 0.16 vs. 1.08
+ 0.2 mg/L; P<0.001 and 1794.33 %
175.65 vs. 1451.06 + 178.78 pg/ml;
P<0.001), respectively. At a cut-off value
of 1.25 mg/L, ascitic fluid CRP had a
sensitivity of 95.6% and a specificity of
80.0% for detection of SBP (area under
the curve: 0.931). A cut-off value of
1619.3 pg/ml, ascitic fluid IP-10 had a
sensitivity of 91.1% and a specificity of
80.0% for detection of SBP (area under
the curve: 0.907). Both correlated with
ascitic  polymorphonuclear count and
serum CRP.

Conclusion: Ascitic fluid levels of CRP
and IP-10 seem to represent satisfactory
adjunction in diagnosis of SBP.

INTRODUCTION

In patients with liver
spontaneous  bacterial ~ peritonitis
(SBP) is a recently formed
spontaneous infection of sterile ascites
fluid with exclusion of intra-
abdominal source of infection or
cancer. When a bacterial strain is
isolated in microbiological culture
and/or the polymorphonuclear
leukocyte count is > 250 in 1 milliliter
of ascites fluid (either manually or
automatically counted), this is the
most sensitive indicator of diagnosis
[1]. Nearly all patients with ascites at
the time of hospital admission, as well
as those who appeared with systemic
manifestation of infection as fever,
peritoneal infection as generalized
dull  aching  abdominal  pain,
deterioration of liver condition as
hepatic encephalopathy, or rapid
deterioration in renal function, are

cirrhosis,

advised to undergo a diagnostic
paracentesis [2].

Most gram-negative aerobic
pathogens that cause SBP (75%) are
Klebsiella pneumoniae-related. The
remaining instances are caused by
gram-positive aerobic bacteria, the
most prevalent of which being
Viridans group streptococci  or
Streptococcus pneumoniae [3].

In individuals with cirrhosis, SBP is
considered a serious complication
because of its harmful effects, which
include hepatic encephalopathy and
hepatorenal syndrome [4]. After an
overt infection manifests, it may cause
sepsis or the systemic inflammatory
response syndrome (SIRS), which can
trigger multiorgan failure by causing
hypotension (severe sepsis), renal
failure, encephalopathy, and
coagulopathy.
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Patients with cirrhosis will experience septic
shock and eventually pass away as their
hemodynamic condition continues to deteriorate
[5]. CRP is mostly produced during the acute
phase of an inflammatory or infectious event by
the action of interleukin (IL)-6 on the gene that
codes for CRP transcription [6]. Cirrhotic
patients usually have basal CRP levels higher
than normal patients [7].

CXC motif chemokine 10 (CXCL10) is one of
the CXC chemokine family of cytokines. It is
also referred to as small-inducible cytokine P10
or interferon y-induced protein 10 kDa (IP-10)
[8]. Recent research has demonstrated the
significance of CXCL10 signaling in controlling
a variety of biological responses, including
growth, motility, and chemotaxis. Increased
chemotactic activity is the outcome of CXCL10's
interaction with its receptor CXCR3 via a
number of signaling pathways [9].

Tumor necrosis factor-o, interleukin-6, and
chemokines are released into the bloodstream
and ascitic fluid in patients with cirrhosis as a
result of liver injury [10]. Serum IP-10 was
positively correlated with these proinflammatory
cytokines in cirrhotic patients with SBP. This can
be a sign of ongoing systemic inflammatory
responses [11]. SBP recurrence is very high up to
70% in patients not taking prophylaxis which
leads to poor prognosis [12].

Our goal was to evaluate the possible
contribution of C-reactive protein and interferon
gamma-induced protein 10 kDa in diagnosis of
spontaneous bacterial peritonitis.

PATIENTS/MATERIALS AND
METHODS

Patient selection:

All patients included in the study had
decompensated cirrhosis with ascites and they
were referred for paracentesis in the inpatient
unit of hepatology and gastroenterology
department, National Liver Institute (NLI),
Menoufia University from February 2023 to
January 2024. Pelvi-abdominal ultrasound was
performed for all patients to detect the presence
of cirrhosis. Patients were categorized into two
groups according to the results of ascitic fluid
polymorphonuclear leucocyte; group I included
45 patients with SBP with ascitic fluid
polymorphonuclear (PMN) count was > 250

cells/uL and the presence or absence of a
positive ascitic fluid culture in the absence of
hemorrhagic ascites and subsequent peritonitis
and group Il included 45 patients without SBP
with ascitic polymorphonuclear (PMN) count
was less than 250 cells/pL.

All patients were subjected to: full history taking,
age, sex, smoking, cause of cirrhosis, other co-
morbidities, surgical history, full general and
abdominal examination, pelvi-abdominal
ultrasonography, laboratory assessment and
ascitic fluid analysis. Patients taking prophylactic
antibiotics for SBP or those who had taken
antibiotics one month prior to admission to our
center were excluded. Also, patients with
hematological disorders, neoplastic disorders,
infections other than spontaneous bacterial
peritonitis, patients on immunosuppressive
treatment, or with chronic kidney disease were
excluded from the study.

Sample collection and preparation:

Following aseptic procedures, seven milliliters of
venous blood were extracted to measure
complete blood count (CBC), one milliliter of
whole blood was drawn into an EDTA
vacationer (violet cap) and gently mixed.
Prothrombin time (second), concentration and
INR were measured using one milliliter of whole
blood and 0.1 milliliter of tri-sodium citrate
solution (3.8%) in a 9:1 ratio. Five milliliters of
blood were drawn into red-capped, uncoated test
tubes and allowed to coagulate. The materials
were centrifuged for 15 minutes at 1500 rpm
following coagulation. Hepatitis markers, liver
function tests, and other serum tests were
assayable using the separated serum.

A sample of ascitic fluid was obtained
aseptically at bedside to be tested for
biochemical analysis, differential cell count and
cultured aerobically and anaerobically in blood
culture bottles of Bact/Alert.

Methodology:
Blood sample from these patients were examined

for serum total protein, albumin, gamma
glutamyl transferase (GGT), alanine
aminotransferase (ALT), aspartate

aminotransferase (AST), bilirubin total and
direct, electrolytes (sodium and potassium),
creatinine, alkaline phosphatase (ALP), alfa
fetoprotein  [AFP] (ng/ml)  serum urea,
prothrombin time (PT), international normalized
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ratio (INR) and C-reactive protein. Ascitic fluid
examination was done regardless of the clinical
suspicion of SBP and diagnostic paracentesis
sample of ascitic fluid was done for all patients
with cirrhosis and ascites who were admitted.
Ascitic fluid sample was examined using the
enzyme-linked immunosorbent assay (ELISA)
technique. Ascitic fluid IP-10 was measured
using human interferon-inducible protein 10 (IP-
10/CXCL10) ELISA Kkit. Ascitic fluid sample
was collected in sterile container then
centrifugation for 20 minutes at the speed of
2000-3000 revolutions per minute (r.p.m) to
remove supernatant then ELISA kits were added.
Interferon-inducible protein 10 was added to
monoclonal antibody enzyme well which was
pre-coated with human IP-10 monoclonal
antibody, incubation; then, IP-10/CXCL10
antibodies labeled with biotin combined with
Streptavidin-HRP were added to form immune
complex; then incubation and washing again to
remove the uncombined enzyme. Then add
Chromogen Solution A, B, the color of the liquid
changed into the blue, and at the effect of acid,
the color finally became yellow. The chroma of
color and the concentration of IP-10 of sample
were positively correlated. Ascitic fluid C
reactive protein was measured using human C-
reactive protein (CRP) ELISA kit in the same
steps as IP-10. We used ELISA Washer, BioTek,
Manufacturer BioTek / Biotek instruments, Icn,
model ELX 50, serial number 13120425, device
code 0052. We also used ELISA Reader,
Multiskan FC, Manufacturer Thermo Fisher
Scientific, model Multiskan2, Serial Number
357-904536T, device code 0055. Inoculated
blood culture bottles were cultured for three
successive days at 37°C for microbiological
analysis, with daily subcultures on chocolate,
blood and MacConkey agars. Using conventional
protocols, the antimicrobial susceptibility testing
and bacterial identification were completed.

Evaluation of disease severity using scoring
methods as child Pugh classification was
performed [13]. Model for End Stage Liver
Disease (MELD) Score has been shown to be
helpful in assessing prognosis and setting
priorities for liver transplant recipients [14].
Moreover, the MELD-Na score, a modified score
that takes serum sodium into account because
hypernatremia is a powerful predictor of
mortality in patients waiting for liver transplants
[15].
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Statistical analysis

The statistical analysis software SPSS (Statistical
Package for Social Science) (version 22; Inc.,
Chicago, IL) was used to gather and input data
into the computer. Data from questionnaires
were submitted as numerical or categorical data,
depending on the situation. For categorical data,
the association variables were tested using the
Chi-Square test XzIn a study including
independent samples with a normal distribution,
the statistical significance of the difference
between two population means was evaluated
using the Student's t-test. Mann-Whitney (Z) test
was implemented to examine variations in non-
parametric data between two groups. To
determine the sensitivity and specificity for
differentiating ascitic patients with SBP from
those without SBP, ascitic CRP, IP-10, and total
leucocytic count (TLC) were assessed using
receiver operating characteristics (ROC) analysis
and area under the curve (AUC) computation, the
greater the area, the more accurate is the curve.
Linear regression analysis with R-squared and
Beta value of ascitic fluid CRP and IP-10 was
obtained. Multiple linear regression is used to
modeling the relationship between a scalar
response and one or more explanatory variables
(also known as dependent and independent
variables).R-squared is a statistical measure that
indicates how much of the variation of a
dependent variable is explained by an
independent variable in a regression model,
while Beta value signifies the amount by which
change in the independent variable must be
multiplied to give the corresponding average
change in the dependent variable. Pearson’s
correlation analysis was carried out between
ascitic TLC and ascitic CRP ( mg/L ) and ascitic
IP-10 ( pg/ml ). Also, Pearson’s correlation
analysis was carried out between serum CRP and
ascitic CRP. Statistical significance was
indicated by a p value of 0.05 or less.

RESULTS

Patients in SBP group included 32 men (71.1%)
and a non SBP group included 26 men (57.8%).
There was no statistical significant difference in
age and sex between the two studied groups.
Also, there was no statistical significant
difference regarding diabetes mellitus (DM),
hypertension (HTN), smoking, previous bleeding
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and previous hepatic encephalopathy (HE)
between the two studied groups.

Regarding previous SBP, there was a highly
significant difference between the two studied
groups (p value <0.001). (Table 1)

As regards laboratory data, liver function tests
and AFP, there was no statistical significant
difference between the two studied groups.
Prothrombin time was significantly higher in
SBP group compared to non-SBP (mean + SD =
40.58 * 10.04 seconds vs. 48.04 + 11.13 seconds
respectively, p value = 0.001). Also, regarding
INR there was a significant increase in SBP
group as opposed to non-SBP (mean = SD =1.83
*+ 0.45 vs. 1.62 + 0.33 respectively, p value =
0.014)

There was no statistical significant difference
between both groups regarding platelets,
creatinine, potassium, and HbAlc. Hemoglobin
was significantly increased in SBP group
compared to non-SBP (mean + SD = 10.17 %
1.57 g/dL vs. 9.35 + 1.21 g/dL respectively, p
value = 0.007). In this study, there was a
significant increase in white blood cells (WBCs)
in SBP group compared to non-SBP group (mean
+ SD =8.82 + 2.13 x 10% uL vs. 7.22 + 1.84 x
105/ uL respectively, p value <0.001). Serum Na
was significantly reduced in SBP group
compared to non-SBP (mean + SD = 128.8 *
495 mmol/L vs. 131.16 = 3.32 mmol/L
respectively, p value =0.01). Regarding serum
CRP, there was a significant increment in SBP
group as opposed to non-SBP (mean + SD =
29.38 + 17.45 mg/dL vs. 21 + 14.2 mg/dL
respectively, p value =0.014). Nevertheless, the
mean value was increased in both groups (Table
2). Blood culture was positive only in 35.5% of
patients with SBP in our study.

(Table 3) showed linear regression analysis with
R-squared and Beta value of ascitic fluid CRP
(mg/L) and other variables. R-Squared value of
ascitic IP-10 (pg/ml) was 0.87, with a highly
significant linear regression relationship between
the two variables (p value <0.001). Ascitic CRP
correlated positively with prothrombin time, INR
WBCs, neutrophil count, ascitic TLC, lactate
dehydrogenase (LDH), MELD, MELD Na as
well as ascitic IP-10 while correlated negatively
with Na and ascitic glucose.

Table (4) showed linear regression analysis with
R-squared and Beta value of ascitic IP-10
(pg/ml) and other variables. R-Squared value of

ascitic fluid CRP (mg/L) was 0.87, with a
significant linear regression relationship between
the two variables (p value <0.001). Ascitic IP-10
correlated  positively  with  ascitic CRP,
prothrombin time, INR, white blood cells
(WBCs), neutrophil, serum CRP, ascitic TLC,
ascitic LDH, MELD, MELD Na and previous
SBP while correlated negatively with Na, ascitic
glucose.

Table (5) showed logistic regression with odds
ratios and 95% confidence intervals (ClI)
predicting SBP incidence. Odds ratio of ascitic
fluid CRP (mg/L) was 1.33, with a highly
significant  logistic  regression  relationship
between the two variables (p value <0.001).
Odds ratio of IP-10 (pg/ml) was 1.5, with a
highly significant logistic regression relationship
between the two variables (p value <0.001).
Odds ratio of prothrombin time was 0.93, with
significant  logistic  regression  relationship
between the two variables (p value =0.003).
Odds ratio of INR was 5.8, with significant
logistic regression relationship between the two
variables (p value = 0.01). Odds ratio of
haemoglobin was 1.5, with no significant logistic
regression relationship between the two variables
(p value = 0.10). Odds ratio of WBC was 1.4,
with significant logistic regression relationship
between the two variables (p value =0.001).
Odds ratio of neutrophil was 2.1, with significant
logistic regression relationship between the two
variables (p value =0.001). Odds ratio of
lymphocyte was 3.8, with significant logistic
regression relationship between the two variables
(p value <0.001). Odds ratio of sodium was
1.799, with no significant logistic regression
relationship between the two variables (p value
=0.188). Odds ratio of serum CRP was 0.86, with
significant  logistic  regression  relationship
between the two variables (p value =0.01). Odds
ratio of ascitic LDH was 10.2, with significant
logistic regression relationship between the two
variables (p value <0.001). Odds ratio of ascitic
glucose was 0.99, with significant logistic
regression relationship between the two variables
(p value <0.001). Odds ratio of MELD Na score
was 1.2, with significant logistic regression
relationship between the two variables (p value
<0.001). Odds ratio of MELD score was 1.01,
with significant logistic regression relationship
between the two variables (p value =0.001).
Odds ratio of ascitic TLC was 1.3, with no
significant  logistic  regression  relationship
between the two variables (p value =0.92). Odds
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ratio of previous SBP was 14, with significant
logistic regression relationship between the two
variables (p value <0.001). At a cut-off value of
1.25 mg/L, ascitic fluid CRP had a sensitivity of
95.6% and a specificity of 80.0% for detecting
SBP (area under the curve: 0.931) as shown
figure 1. Also, at a cut-off value of 1619.3 pg/ml,
ascitic fluid IP-10 had a sensitivity of 91.1% and
a specificity of 80.0% for detecting SBP (area
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under the curve: 0.907) as shown in figure 2.
Also, at a cut-off value of 0.285 x 10% mm,
ascitic fluid TLC had a sensitivity of 97.8% and
a specificity of 88.9% for detecting SBP (area
under the curve: 0.955).
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Figure 1. Receiver operating characteristic curve for ascitic CRP.
AUC=0.931, Cutoff value of CRP= 1.25 mg/L with sensitivity 95.6% and specificity 80%

CRP: C-reactive protein, AUC: area under curve
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Figure (2): Receiver operating characteristic curve for ascitic I1P-10.

AUC=0.907, Cutoff value of IP10=1619.3 pg/mL with sensitivity 91.1% and specificity 80%

IP-10: interferon gamma-induced protein 10 kDa, AUC: area under curve

Salman et al., Afro-Egypt J Infect Endem Dis 2024;14(2):233-244
https://aeji.journals.ekb.eq/



https://aeji.journals.ekb.eg/

Table 1. Demographic data of the studied groups.

SBP Non-SBP Test of significance | P value
Male gender, n (%0) 32 (71.11%) 26 (57.78%) X?=1.746 0.186
Age (Years) 60.53 + 9.06 62.62 £ 8.76 t=111 0.27
DM, n (%) 22 (48.89%) 26 (57.78%) X2=0.714 0.398
HTN, n (%) 3 (6.67%) 5 (11.11%) X2 =0.549 0.459
Smoking, n (%) 12 (26.27%) 13 (28.89%) X?=0.055 0.814
Previous SBP, n (%) 41 (91.11%) 19 (42.22%) X2=24.2 <0.001*
Previous bleeding, n (%) 35 (77.78%) 31 (68.89%) X?=0.909 0.34
Previous HE, n (%) 29 (64.44%) 26 (57.78%) X2=0.421 0.517

x2: Chi- Square test, SD: standard deviation, IQR: interquartile range, t: Independent T test
All values are represented in mean = S.D
n: Number, DM: Diabetes mellitus, HTN: Hypertension, SBP: Spontaneous bacterial peritonitis, HE: hepatic
encephalopathy, *P-value < 0.05: Significant

Table 2. Laboratory data of the studied groups.

x2: Chi- Square test, SD: standard deviation, IQR: interquartile range, t: Independent T test

SBP Non-SBP Test N b value
Significance

Total Bilirubin (mg/dL) 3.07 £1.65 243 +1.67 t=1.821 0.072
Direct Bilirubin (mg/dL) 19 +1.15 1.52 +1.36 t=1.432 0.156
ALT (U/L) 3251+16.48 |3293+1411 |t=-0.131 0.896
AST (U/L) 54.24 + 28.6 64.6 + 60.81 t=-1.034 0.305
Alkaline Phosphatase (U/L) | 122.53 +57.27 | 120.31+58.04 | t=0.183 0.855
GGT (U/L) 48.38 +46.03 | 48.27+42.18 |t=0.012 0.991
Prothrombin time (sec.) 40.58 + 10.04 48.04 + 11.13 t=-3.342 0.001*
INR 1.83£0.45 1.62 £0.33 t=2.524 0.014*
Total protein (g/dL) 5.96 + 0.6 6.12 £ 0.57 t=-1.309 0.196
Albumin (g/dL) 2.27+0.29 2.35+0.34 t=-1.19 0.237
o FP (ng/mL) 1.99 + 0.86 2.05+1.05 t=-0.313 0.755
Hemoglobin (g/dL) 10.17 + 1.57 9.35+1.21 t=2772 0.007*
WBCs x 10% pL 8.82+2.13 7.22+1.84 t=3.834 <0.001*
Platelets x 10% pL 105.04 £ 60.29 | 110.8+84.77 |t=-0.371 0.712
Creatinine (mg/dL) 1.7+0.78 1.45 +0.49 t=1.803 0.076
K (mmol/L) 432+0.7 4.1+0.55 t=1.68 0.097
Na (mmol/L) 128.8 +4.95 13116 £3.32 | t=-2.651 0.01*
HbAlc (%) 5.47 +0.97 59+1.18 t=-1.916 0.059
Serum CRP (mg/dL) 29.38 +17.45 21+14.2 t=-3.342 0.001*

All values are represented in mean + S.D

SBP: Spontaneous bacterial peritonitis, WBCs: White blood cells, GGT: gamma-glutamyl transferase, AST: aspartate aminotransferase, ALT: alanine
transaminase, INR: international normalized ratio, a FP: alpha-fetoprotein, Na: sodium, K: potassium, CRP: C-reactive protein, *P-value < 0.05: Significant
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Table 3. Linear regression analysis with R-squared and Beta value of ascitic fluid CRP (mg/L) and other variables

Ascitic fluid CRP (mg/L)
R-Square Standardized 95% ClI P value
Coefficients (Beta)
Lower Upper
Ascitic IP-10 (pg/ml) 0.87 0.870 0.001 0.001 <0.001*
Prothrombin time 0.14 0.162 0.002 0.016 0.015*
INR 0.06 0.156 0.046 0.432 0.016*
Haemoglobin 0.013 0.062 -0.003 0.056 0.073
WBCs 0.08 0.29 0.02 0.14 0.004*
Neutrophil 0.07 0.27 0.04 0.24 0.009*
Lymphocyte 0.10 0.32 0.10 0.45 0.002*
Na 0.05 -0.23 -0.06 -0.004 0.02*
Serum CRP 0.04 0.20 0 0.01 0.049*
Ascitic TLC 0.17 0.41 0.008 0.01 <0.001*
Ascitic LDH 0.42 0.65 0.004 0.06 <0.001*
Ascitic glucose 0.08 -0.24 -0.004 -0.001 0.007*
MELD NA score 0.15 0.38 0.02 0.08 <0.001*
MELD score 0.14 0.37 0.02 0.07 <0.001*
x2: Chi- Square test, SD: standard deviation, IQR: interquartile range, t: Independent T test
CRP: c-reactive protein, IP-10: interferon gamma-induced protein KDA, INR: international normalized ratio,

WBCS: white blood cells, NA: sodium, TLC: total leukocyte count, LDH: lactate dehydrogenase, MELD: model for end-stage liver disease, *P-value < 0.05:

significant.

Table 4. Linear regression Analysis with R-squared and Beta value of ascitic Ip-10 (Pg/MI) And Other

variable

IP-10 (PG/ML)

R-SQUARE STANDARDIZED | 95% CI P VALUE

COEFFICIENTS

(BETA) LOWER UPPER
Ascitic fluid CRP (mg/L) 0.87 0.93 993 1163 <0.001*
PT 0.15 -0.39 -37.5 -12.8 <0.001*
INR 0.03 0.18 -50 680 0.09
HB 0.001 0.02 -90 119.5 0.02*
WBC 0.04 0.20 0.27 140 0.04*
Neutrophil 0.03 0.19 -11.413 285 0.07
Lymphocyte 0.05 0.23 28.7 444 0.02*
Na 0.02 -0.16 -62 6.9 0.11
Serum CRP 0.04 0.20 0.05 18 <0.001*
Ascitic TLC 0.15 0.39 8.2 245 <0.001*
Ascitic LDH 0.38 0.61 4.2 6.9 <0.001*
Ascitic glucose 0.06 -0.24 -4.3 -0.41 0.01*
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MELD NA score 0.10 0.32 20.6 85.5 0.002*

MELD score 0.10 0.32 19 78.9 0.002*

Previous SBP 0.17 0.41 342 927 <0.001*

x2: Chi- Square test, SD: standard deviation, IQR: interquartile range, t: Independent T test

CRP: c-reactive protein, 1P-10: interferon gamma-induced protein 10 KDA, INR: international normalized ratio,

WABCS: white blood cells, NA: sodium, TLC: total leukocyte count, LDH: lactate dehydrogenase, MELD: model for end-stage liver disease, SBP: spontaneous

bacterial peritonitis *P-value < 0.05: significant.

Table 5. Logistic Regression with Odds Ratios and 95% Confidence Intervals (Cl) Predicting SBP Incidence.

SBP PREDICTORS
OR 95% ClI P VALUE
LOWER UPPER

Ascitic fluid CRP (mg/L) 13 0 35 0.001*
Prothrombin time 0.93 0.88 0.97 0.003*
INR 5.8 13 25.6 0.01*
Hemoglobin 15 11 2.1 0.10
WBC 1.4 1.1 1.8 0.001*
Neutrophil 2.1 1.3 33 0.001*
Lymphocyte 38 1.9 7.6 <0.001*
Na 1.799 0.750 4.315 0.188
Serum CRP 0.86 0.76 0.97 0.01*
Ascitic fluid 1P-10 (pg/ml) 15 0 35 <0.001*
Ascitic LDH 10.2 1 1.06 <0.001*
Ascitic glucose 0.99 0.98 0.99 <0.001*
MELD NA score 1.2 1 13 <0.001*
MELD score 1.01 1 13 0.001*
Ascitic TLC 1.3 0 35 <0.001*
Previous SBP 14 42 45 <0.001*

DISCUSSION

Patients with advanced liver disease have high
risk of development of severe complications
including spontaneous bacterial peritonitis with
incidence reaching 25% among cirrhotic patients
with ascites and mortality rates ranging from
20% to 40% [16]. These patients should have
diagnostic ascitic sample even if they are
asymptomatic to exclude presence of bacterial
infection [17]. IP-10, also known as interferon-y-
induced protein, belongs to the CXC family
which is released in response to infection and
inflammation as in SBP [18]. CRP is mostly
produced during the acute phase of an
inflammatory or infectious event by the action of
IL-6 on the gene that codes for CRP transcription
[19].

Regarding both groups included in our study, the
majority of patients were male (n =58, 64.44%).
Differences in sex hormones explain that

estrogen may play a protective role in women.
Our results were similar to Lai et al. [20].

In the current study, number of diabetic patients
was 48 (53 %) and this was due to the effect of
diabetes on progression of chronic liver disease.
Garcia-Compean et al. reported that diabetes
mellitus adversely affects the course of HCV
liver infection, whether or not liver cirrhosis is
present [21].

Smoking increases risk of liver damage by
several mechanisms. One of the direct hazardous
effects is oxidative stress brought on by
chemicals in cigarettes, which activates stellate
cells and causes fibrosis. Additionally, smoking
raises proinflammatory cytokines, which damage
liver cells [22]. In the present study, although a
remarkable number (about 28%) of studied cases
were smokers in both groups, there was no
statistical significant difference between the two
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studied groups (p value =
smoking.

Regarding previous SBP, there was a highly
significant difference between the two studied
groups (p value <0.001). Large number of
patients who developed previous SBP will
develop another episode of SBP. For this reason,
following an initial SBP episode, physicians
recommend starting norfloxacin 400 mg daily as
a long-term secondary prophylaxis.

In the current study, the main cause of liver
cirrhosis was HCV infection as 42 from each
group (93.33%) had HCV infection as HCV was
endemic in Egypt with a prevalence of 14.7%
[23]. This high rate was attributed to anti-
schistosomal, tartar emetic injection treatment
between (1950 - 1980) [24, 25]. But in less than
ten years, prevalence of hepatitis C in Egypt
became 0.38% because of a nationwide program
of screening and treatment [26].

In the present study, although the mean WBCs
was not elevated in both group (SBP= 8.82 %
2.13 x 10% pL vs. non-SBP= 7.22 + 1.84 x 109/
pL respectively, p value <0.001) which could be
attributed not only for portal hypertension and
hypersplenism alone but also to the alteration in
growth factors such as erythropoietin and
hematopoietic stem cell activity [27]. There was
a significant increase in WBCs in SBP group
compared to non-SBP group.

In the current study, prothrombin time was
increased in both groups SBP and non-SBP
(40.58 + 10.04 seconds vs. 48.04 + 11.13
seconds respectively, p value = 0.001) while INR
was significantly higher in SBP group than non-
SBP (1.83 £ 0.45 vs. 1.62 + 0.33 respectively, p
value = 0.014). Advanced liver disease is
characterized by change in hemostasis. Also,
patients with SBP have high levels of endotoxins
that stimulate of endothelins, nitric oxide, and
cyclooxygenase products cause increased portal
pressure, inhibition of platelet aggregation, and
further impairment of primary hemostasis
eventually leading to coagulopathy. These results
went hand in hand with El-Gendy et al. [28].
Gurumurthy et al. reported the same results [29].

In the present study, as in Abdel-Razik et al.
study, there was increase in urea and creatinine
in both groups with no statistical significant
difference [11]. Carrier et al. demonstrated that
an increase in serum creatinine in cirrhosis can
result from a variety of factors, such as specific
kidney damage linked to cirrhosis-specific
etiologies, as well as all non-specific etiologies

0.814) regarding
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seen in other populations (sepsis, medications,
hypovolemia, etc.). This alteration in Kkidney
perfusion can also cause hepatorenal syndrome.
Thus, in clinical practice, serum creatinine levels
in this population need to be monitored on a
frequent basis [30].

Serum Na was significantly reduced in SBP
group compared to non-SBP (mean + SD = 128.8
+ 495 mmol/L vs 131.16 + 3.32 mmol/L
respectively, p value =0.01). Hyponatremia was
due to bacterial infection in SBP. Also, Krélicka
et al. demonstrated that one risk factor for
developing SBP is severe hyponatremia, as
sodium dilution leads to intestinal edema and
bacterial translocation [31]. Comparable results
were also documented by Goel et al. [32].

As expected, knowing that CRP is a maker of
inflammation, there was a significant increment
in SBP group as opposed to non-SBP (mean +
SD = 29.38 + 17.45 mg/dL vs. 21 + 14.2 mg/dL
respectively, p value 0.014). Nevertheless, the
mean value was increased in both groups. This
result goes hand in hand with EI-Gendy et al. and
Yuan et al. [28],[33].

In the present study, ascitic LDH in SBP group
ranged from 45 to 341 U/L with mean + SD =
160.8 + 84.16 U/L while in non-SBP group the
ascitic LDH ranged from 22 to 150 U/L with
mean + SD = 58.49 + 29.61 U/L with highly
statistical significant difference (p value <0.001)
between the two groups. Sandhya et al. reported
that higher level of ascitic fluid LDH indicates
high degree of peritoneal inflammation and if the
ascitic fluid is transudative and the LDH is
raised, then the chances of SBP are high [34].

Blood culture was positive only in 35.5% of
patients with SBP in our study. Alaniz et al.
demonstrated the same results [35]. It was
affirmed that the current standard of practice
indicates that culture of ascitic fluid should be
obtained at the bed side with the blood culture
bottle method [36]. In the current study, among
the 45 patients with ascitic fluid infection, 19
were culture positive SBP and 26 were culture
negative SBP.

Regarding disease severity, prognosis and
survival, scoring system; MELD Na, MELD,
CTP scores were all significantly raised in SBP
group compared to non-SBP. MELD Na was *
SD = 25.82 + 4.03 in SBP vs. £ SD = 22.33 +
4.22 in non-SBP (p value <0.001) while MELD
score was + SD = 20.91 + 4.89 in SBP vs. £ SD
=17.58 £ 4.15 non-SBP group (p value = 0.001).
lliaz et al. reported corresponding results
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regarding MELD Na between SBP and non-SBP
group (p value <0.001) [37]. On the contrary,
Abdel-Razik et al. reported no significant
difference between the studied groups regarding
MELD score [11].

In the present study, ascitic fluid CRP in SBP
group ranged from 1 to 1.8 mg/L with mean *
SD = 1.45 + 0.16 mg/L while in non-SBP group
the ascitic fluid CRP ranged from 0.6 to 1.6
mg/L with mean + SD = 1.08 + 0.2 mg/L with
highly statistical significant difference (p value
<0.001 ) between the two groups. Also, Verma et
al. reported elevated both serum and ascitic fluid
CRP levels in patients with SBP [38].

At a cut-off value of 1.25 mg/L, ascitic fluid
CRP had a sensitivity of 95.6% and a specificity
of 80.0% in diagnosing SBP. Metwally K et al.
found that serum CRP at a level of 13.5 mg/L
could predict SBP with a sensitivity of 86.4%
and a specificity of 66% [16].

In this study, ascitic fluid IP-10 in SBP group
ranged from 1357.08 to 2106.96 pg/ml with
mean + SD = 1794.33 + 175.65 pg/ml while in
non-SBP group the ascitic fluid IP-10 ranged
from 1208.55 to 1972.19 pg/ml with mean + SD
= 1451.06 + 178.78 pg/ml with highly statistical
significant difference (p value <0.001) between
the two groups. Similar results were encountered
by Abdel-Razik et al. who found that there was a
statistically significant increase in ascitic IP-10
in SBP patients compared to non-SBP (2160 +
994, 1110 + 623 pg/ml respectively, P value <
0.001). At a cut-off value of 1619.3 pg/ml,
ascitic fluid 1P-10 could diagnose SBP with a
sensitivity of 91.1% and a specificity of 80.0%.
Abdel-Razik et al. found a higher cut-off value
of ascitic fluid IP-10 (2355 pg/ml) that could
diagnose SBP with a sensitivity of 92.5% and a
specificity of 87% [11]. Limitation of this study
is being a single center study. Also, the current
investigation is constrained by its small sample
size.

CONCLUSION

In conclusion, ascitic CRP and IP-10 levels can
be used as tools for early diagnosis of SBP.
These simple biomarkers could be predictors to
start antibiotic therapy to avoid complications
and mortality. While ascitic fluid neutrophil
count still remains the gold standard, our results
suggest that ascitic CRP and IP-10 could be a
helpful adjunction in the early diagnosis and
follow up of those patients.
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HIGHLIGHTS

e Spontaneous bacterial peritonitis (SBP) is
one of the most common complications of
cirrhosis.

e Early detection and treatment of this
infection reduces morbidity and mortality.

e Ascitic fluid CRP and IP-10 seem to
represent  satisfactory  adjunction in
diagnosis of SBP.
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