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Introduction 

Spontaneous bacterial peritonitis (SBP) 

denotes an infection in the ascitic fluid, developing 

without any perforation in the hollow organs or 

intra-abdominal inflammation. Early identification 

of the condition and timely administration of 

suitable antibiotics have led to a decrease in 

mortality rates to approximately 20-30% [1]. 

However, due to the diverse clinical 

manifestations of SBP, delaying the initiation of 

A R T I C L E  I N F O 

Article history:  

Received 3 August 2023 

Received in revised form 19 September 

2023 

Accepted 21 September 2023 

Keywords: 

ascitic fluid 

calprotectin 

Monocyte chemoattractant protein-

1 

(MCP-1 ) 

m
A B S T R A C T 

Background and rationale:  Spontaneous bacterial peritonitis (SBP) stands as a primary 

complication and the most common bacterial infection in individuals suffering from 

decompensated liver cirrhosis. It is linked to substantial morbidity and mortality rates. The 

study aimed to determine the level of MCP-1 gene expression in the ascitic fluid of liver 

cirrhotic patients with or without SBP to evaluate its role in SBP diagnosis and to evaluate 

the role of ascitic fluid (AF) calprotectin as a diagnostic biomarker for SBP in liver 

cirrhosis (LC) patients. Methods: A cross-sectional hospital-based study was conducted 

at Internal Medicine, Gastroenterology and Hepatology Unit at AL-Rajhi Hospital in the 

period between 2020 and 2022. Participants were divided into two groups, a SBP group (n 

= 37) and a non-SBP group (LC patients with ascites only) (n = 48). AF levels of MCP-1, 

calprotectin and blood chemistry tests were estimated in all patients. Results: Both studied 

groups had no significant differences as regards demographic and laboratory data, except 

lower potassium levels among the SBP group. Monocyte chemoattractant protein-1 (MCP-

1) was significantly higher among the SBP group (p= 0.000) compared to the non-SBP

group. Also, both groups had significant differences as regards calprotectin (p= 0.01). Only 

three patients in the SBP group had positive ascitic fluid cultures (Escherichia coli, 

Klebsiella pneumonia, and Acinetobacter baumannii) while the non-SBP groups were 

negative for bacterial growth. Only in the control group, did MCP-1 have a positive 

correlation with serum albumin and total bilirubin. Conclusion: Ascitic fluid MCP-1 and 

calprotectin are considered promising biomarkers for early diagnosis of SBP. 
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antibiotic treatment is linked to a significant rise in 

mortality. While a positive AF culture remains the 

definitive method for diagnosing SBP, more than 

half of patients presenting symptoms suggestive of 

SBP and elevated AF polymorphonuclear 

leukocytic (PMNL) count yield negative cultures 

[1,2].  

Numerous non-invasive approaches have 

been explored in various studies to serve as 

alternatives to diagnostic paracentesis, including 

clinical scoring systems, fecal calprotectin, and 

various serum inflammatory cytokines, e.g., 

monocyte chemoattractant protein-1 (MCP-1). 

Nevertheless, none of these approaches have 

demonstrated sufficient accuracy to replace 

diagnostic paracentesis [3,4]. 

The concentration of calprotectin is 

directly related to the severity of inflammation, both 

in plasma and stool. Plasma calprotectin levels 

increase significantly in infectious and 

inflammatory conditions [5]. 

Monocyte chemoattractant protein-1 

(MCP-1) is an effective chemokine that plays a role 

in activating lymphocytes, macrophages, and 

monocytes during infections, influencing the 

infiltration of neutrophils, either directly or 

indirectly. Certain studies have indicated higher 

levels of MCP-1 in the ascites of cirrhotic patients 

compared to healthy individuals. Moreover, during 

SBP, the levels of MCP-1 in the ascites were found 

to be significantly elevated, suggesting the 

significant involvement of this potent chemokine in 

the development and progression of SBP [6,7]. 

The ascitic fluid of SBP patients contains 

the chemokine MCP-1, which plays a crucial role in 

activating lymphocytes, monocytes, macrophages, 

and natural killer cells. These cells not only secrete 

pro-inflammatory cytokines but also contribute to 

sustaining the ongoing inflammatory condition. 

Researchers have explored the role of MCP-1 

polymorphism in various viral and inflammatory 

disorders, and its importance in inflammation 

associated with chronic liver disease has been 

extensively studied and documented. Moreover, 

following treatment, a decrease in its gene 

expression has been observed, underscoring its 

significance in the pathophysiology of SBP [8-10]. 

The study aimed to determine the level of 

MCP-1 gene expression in the ascitic fluid of liver 

cirrhotic patients with or without SBP to evaluate its 

role in SBP diagnosis and to evaluate the role of AF 

calprotectin as a diagnostic biomarker for SBP in LC 

patients and its correlation to MCP-1 gene 

expression. 

Patients and methods 

Study setting and design 

A cross-sectional hospital-based study was 

conducted at Department of Internal Medicine, 

Gastroenterology and Hepatology Unit at AL-Rajhi 

Liver Hospital, Assiut University, in the period 

between November 2020 and March 2022.  

Participants 

A total of 85 potentially eligible decompensated LC 

patients with ascites were recruited during the study 

period.  

Sample size calculations 

Sample size calculation was done using MS Excel 

Sample Size Calculator for Diagnostic Test Studies 

[11]. 

Ethical consideration 

The current study was approved by the Ethical 

Committee of the Faculty of Medicine, Assiut 

University with IRB no: 1701291. Only those who 

consent to participate after descriptions were 

enrolled in the study according to the declaration of 

Helsinki. 

Patients’ criteria 

Enrollment of the patients was based on the 

following criteria. 

Inclusion criteria 

Adult patients over 18 years old were hospitalized 

due to cirrhosis with moderate to severe ascites 

(Child class late B or C) [12], confirmed through 

ultrasonography. They were admitted for various 

reasons such as SBP (based on clinical suspicion), 

bleeding varices, and hepatic encephalopathy. The 

patients were split into two groups: the SBP group 

(n=37) and the non-SBP group (LC patients with 

ascites only) (n=48). 

The diagnosis of SBP was established based on the 

ascitic fluid polymorphonuclear leukocyte count 

(AF-PMNL) being equal to or exceeding 250/mm3, 

with or without a positive culture for pathogenic 

bacteria in the ascitic fluid. If both criteria were not 

met, it indicated that the ascites were free from 

microorganisms [13,14]. 

Exclusion criteria  

Patients with infections other than ascitic fluid 

infection. 

Patients with hepatocellular carcinoma. 
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Patients who had received antibiotics within 10 days 

before their hospital admission. 

Patients received anticoagulant medications, oral 

contraceptive drugs, and nonsteroidal anti-

inflammatory drugs before hospital admission. 

Other unrelated possibilities that may affect the 

levels of cytokines were excluded, e.g., 

inflammatory conditions and infection 

Patients who declined to participate in the study or 

refused to provide their consent were also excluded 

from the study [13]. 

Blood chemistry test (routine work) 

Participants underwent a thorough medical 

examination.  Different Laboratory tests were 

measured for all participants including AST, ALT, 

bilirubin, serum albumin, and creatinine. 

Prothrombin time (PT) and international normalized 

ratio (INR) were analyzed. A complete blood count 

(CBC) was determined using the ABX Pentra XL 80 

Hematology analyzer, China.  

Diagnostic paracentesis 

paracentesis was performed applying aseptic 

techniques and standards precautions after local 

anesthesia was applied.   

Ascitic fluid (AF) tests (cellular and chemistry) 

The aspirated AF was divided into 2 tubes; one tube 

was for culture and sensitivity testing, while the 

second containing ethylenediaminetetraacetic acid 

(EDTA), was subjected to biochemistry analysis and 

leukocyte counts [15]. 

The ascitic fluid was analyzed for color, turbidity, 

leukocyte count, PMN count, protein, and albumin 

levels, and subjected to microbiological 

examination. 

Microbiological examination 

Ten mL of the ascitic fluid was and inoculated at bed 

side into aerobic BACT /ALERT FA Plus (USA) 

blood culture bottles and was loaded in Bac-T/Alert 

3D (bioMérieux, france). Identification of isolated 

pathogen was done by colonial morphology, Gram 

staining and different Biochemical tests [16]. 

Other investigations to set exclusion criteria 

Urine analysis to exclude urinary tract infections 

Chest radiograph to exclude chest infection. 

Abdominal computed tomography with intravenous 

contrast with alpha-fetoprotein to exclude the 

presence of HCC. 

Measurement of MCP-1 gene expression  

mRNA extraction  

RNA was extracted from collected ascetic fluid 

using the Qiagen RNeasy Mini Kit (Qiagen, Hilden, 

Germany. The purity and concentration of the RNA 

fraction were assessed using the biotech nanodrop 

from the USA. Reverse transcription and cDNA 

synthesis was conduct¬ed with using High-Capacity 

cDNA Reverse Transcription Kit (Applied 

Biosystems™, MA, USA).  

QRT-PCR analysis for RNAs 

Quantitative real-time PCR (qRT-PCR) was 

performed on 7500 fast real-time PCR (Applied 

Biosystems, USA) for RNAs. 18s RNA acted as an 

internal control, and all primers were made by 

(Thermo Fisher Scientific, MA, USA) the 

following:  

Primers   

Human mcp-1 (ccl2) 

Forward Primer: 

 5’-AGTCTCTGCCGCCCTTCT-3’ 

Reverse Primer: 

 5’-GTGACTGGGGCATTGATTG-3’17 

Human 18s rRNA 

Forward Primer: 

 5’-GTAACCCGTTGAACCCCATT-3’ 

Reverse Primer: 

5’-CCATCCAATCGGTAGTAGCG-3’18 

Marker bioassay: Measurement of AF 

calprotectin 

A 5 ml from the second tube of AF was collected 

from patients and kept at −20°C until calprotectin 

analysis which was measured using a sandwich 

ELISA (Elabscience® Human CALP(Calprotectin) 

ELISA Kit, USA). 

Statistical analysis 

The analysis was conducted using SPSS, version 

22.0, from SPSS Inc., Chicago, IL, USA. Numerical 

data were presented as means ± standard deviation 

(SD), while categorical data were expressed as 

numbers and percentages. The appropriate tests, 

such as t-test, Mann–Whitney U test, Pearson's chi-

squared test, and Pearson's correlation test, were 

utilized as deemed suitable. A result was considered 

significant if the p-value was less than or equal to 

0.05. 
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Results 

The current study enrolled 85 patients with liver 

cirrhosis in both SBP group (n = 37) and a non-SBP 

group (n = 48).  

Baseline characteristics 

Both studied groups had no significant differences 

as regards age, sex, and weight (p> 0.05). The 

majority of the studied patients were males (Table 

1). 

Blood chemistry test findings 

Both groups did not have significant differences as 

regard different blood chemistry tests except for the 

SBP group had significantly lower potassium level 

in comparison to the non-SBP group (3.66 ± 0.50 vs. 

4.00 ± 0.69 (mg/dl); p= 0.013) (Table 2). 

Ascetic fluid analysis among the studied groups 

(Table 3). 

The SBP group had significantly higher PMN in 

comparison to the non-SBP group (1259.05 ± 

1898.88 vs. 77.15 ± 57.19 (cell/mm3); p= 0.000). 

Meanwhile, both groups had insignificant 

differences as regards AF albumin and protein  

Correlation of MCP-1 gene expression and 

calprotectin biomarker among the studied 

groups (Table 4, Figures 1, 2) 

It was noticed that MCP-1 gene expression was 

significantly higher among the SBP group (24.07 ± 

26.76 vs. 1.68 ± 1.41; p= 0.000) and AF calprotectin 

also (70.65 ± 25.95 ng/ml vs. 88.87 ± 29.42 ng/ml; 

p= 0.01) as compared to the non-SBP group.  

Ascetic fluid culture among the studied groups 

(Table 5) 

Only three patients of the SBP group had a positive 

ascetic fluid bacterial culture in the form of 

Escherichia coli (was sensitive to meropenem, 

trimethoprim/sulfamethoxazole, and 

nitrofurantoin), Klebsiella pneumonia (was 

sensitive to tigecycline, ofloxacin, streptomycin, 

colistin, piperacillin/tazobactam) and Acinetobacter 

baumannii (was sensitive to colistin and tigecycline) 

while the non-SBP group had negative ascetic fluid 

culture.  

Correlation of MCP1 and Calprotectin with 

variables in the Control Group (Table 6) 

It was found that MCP-1 had a positive correlation 

with serum albumin (r= 0.321, p=0.026) and total 

bilirubin (r= 0.295, p= 0.042). Meanwhile, it has an 

insignificant correlation with other parameters (p> 

0.05). 

Correlation of MCP1 and Calprotectin with 

variables in study Group (Table 7) 

It was found that MCP-1 had an insignificant 

correlation with different parameters in the SBP 

group (p> 0.05). 

Table 1.  Demographic data of the studied groups. 

Personal data Non-SBP patients (n= 48) SBP patients (n= 37) P-value 

Age: (years) 

Mean ± SD 59.31 ± 12.61 59.32 ± 14.88 0.997 

Sex: No. (%) 

Male 36 (75.0%) 33 (89.2%) 0.097 

Female 12 (25.0%) 4 (10.8%) 

Weight: (kg) 

Mean ± SD 77.15 ± 15.50 80.22 ± 13.44 0.340 

Data expressed as mean (SD), and frequency (percentage). P value was significant if < 0.05 
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Table 2. Blood chemistry data among the studied groups. 

Liver functions Non-SBP 

(n= 48) 

SBP 

(n= 37) 

P-value 

Albumin: (liver)(g/dl) 

Median (Range) 22.0 (1.1-45.0) 22.0 (1.3-40.0) 0.979 

T. bilirubin: (mg/dl) 

Median (Range) 36.5 (0.7-457.0) 28.0 (0.6-416.0) 0.703 

D. bilirubin: (mg/dl) 

Median (Range) 18.5 (0.3-325.0) 17.0 (0.3-304.0) 0.954 

AST: ( IU/L) 

Median (Range) 60.9 (16.0-1142.0) 73.4 (13.0-1058.0) 0.343 

ALT: (IU/L) 

Median (Range) 39.5 (5.0-351.0) 43.0 (7.0-944.0) 0.828 

ALP: (IU/L) 

Median (Range) 121.0 (56.0-783.0) 129.0 (53.0-631.0) 0.586 

PT: (SEC) 

Mean ± SD 18.55 ± 5.84 18.99 ± 4.87 0.712 

PC %: 

Mean ± SD 57.86 ± 20.97 51.15 ± 15.23 0.105 

INR: 

Mean ± SD 1.59 ± 0.55 1.63 ± 0.43 0.754 

Sodium (mmol/) 

Mean ± SD 134.76 ± 6.75 133.90 ± 7.07 0.573 

Potassium (mg/dl) 

Mean ± SD 4.00 ± 0.69 3.66 ± 0.50 0.013* 

Magnesium (mmol/l) 

Mean ± SD 1.91 ± 0.37 2.03 ± 0.54 0.220 

Calcium (mg/dl) 

Mean ± SD 8.23 ± 0.79 8.11 ± 1.12 0.585 

Phosphorus (mmol/l) 

Median (Range) 4.0 (0.0-9.8) 3.2 (1.9-8.9) 0.068 

Creatinine (umol/L): 

Median (Range) 139.0 (14.0-637.0) 97.0 (33.0-508.0) 0.317 

Urea (mg/dL): 

Median (Range) 13.8 (2.7-43.2) 10.3 (2.3-39.5) 0.306 

Hemoglobin (g/dl) 

Mean ± SD 10.27 ± 2.66 10.87 ± 2.54 0.297 

Platelets (103/ul) 

Median (Range) 136.5 (38.0-700.0) 155.0 (17.0-429.0) 0.873 

Leucocytes (103/ul) 

Median (Range) 8.2 (0.6-33.0) 7.9 (1.3-27.0) 0.492 

Data expressed as median (range ), mean (SD). P value was significant if < 0.05. ALT: alanine transaminase; AST: aspartate transaminase; 

ALP: alkaline phosphatase; PT: prothrombin time; PC: prothrombin concentration; INR: international randomized ratio 
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Table 3. Ascetic fluid analysis among the studied groups. 

Ascetic fluid analysis Non-SBP 

(n= 48) 

SBP 

(n= 37) 

P-value 

PMN/uL: 

Median (Range) 61.0 (4.0-202.0) 500.0 (280.0-8718.0) 0.000 

Albumin(g/dL): 

Median (Range) 4.0 (0.0-31.0) 5.0 (0.2-31.0) 0.277 

Protein(g/dL): 

Median (Range) 11.4 (0.0-53.0) 11.5 (1.0-53.0) 0.811 
Data expressed as median (range),P value was significant if< 0.05 , PMN: polymorphonuclear cells 

Table 4.  Biochemical biomarkers among the studied groups 

Biochemical biomarker Non-SBP 

(n= 48) 

SBP 

(n= 37) 

P-value 

MCP1 expression (fold change) 

Median (Range) 1.3 (0.3-5.8) 12.6 (1.8-101.3) 0.000* 

Calprotectin  level (ng/dL): 

Median (Range) 85.5 (5.6-116.1) 90.2 (17.3-138.3) 0.01 
Data expressed as median (range), P value was significant if < 0.05. 

Table 5.  Ascetic fluid culture among the studied groups. 

Non-SBP 

(n= 48) 

SBP 

(n= 37) 

P-value 

No. % No. % 

Culture: 0.079 

Negative 48 100.0% 34 91.9% 

Positive 0 0.0% 3 8.1% 

Type of micro-organism: -- 

E-coli -- -- 1 33.3% 

Klebsiella pneumonia -- -- 1 33.3% 

Acinetobacter baumannii -- -- 1 33.3% 
Data expressed as frequency (percentage). P value was significant if < 0.05 

1388



Mustafa MA et al. / Microbes and Infectious Diseases 2023; 4(4): 1383-1395 

Table 6. Correlation of MCP-1 and calprotectin with variables in the control group 

MCP-1 Calprotectin 

r-value P-value r-value P-value 

Age (years) 0.167 0.257 0.048 0.747 

Weight (kg) 0.107 0.471 0.060 0.688 

Albumin (liver) 0.321* 0.026* 0.027 0.857 

T. bilirubin 0.295 0.042* -0.092 0.532 

D. bilirubin 0.228 0.119 -0.127 0.389 

AST -0.145 0.327 -0.182 0.216 

ALT -0.050 0.738 -0.069 0.643 

ALP -0.100 0.499 0.069 0.640 

PT 0.136 0.356 -0.109 0.460 

PC % -0.106 0.475 0.152 0.304 

INR 0.100 0.500 -0.105 0.476 

Creatinine 0.084 0.572 0.028 0.851 

Urea 0.189 0.197 -0.041 0.781 

Sodium -0.096 0.514 0.001 0.996 

Potassium 0.112 0.450 -0.183 0.212 

Magnesium 0.171 0.244 -0.191 0.193 

Calcium 0.081 0.582 -0.089 0.547 

Phosphorus 0.179 0.223 -0.077 0.605 

Hemoglobin 0.122 0.407 -0.144 0.328 

Platelets -0.142 0.334 0.067 0.649 

Leucocytes -0.132 0.370 -0.020 0.891 

PMN -0.178 0.225 0.161 0.275 

Albumin( ascetic fluid ) 0.019 0.896 0.022 0.884 

Protein -0.081 0.586 -0.131 0.376 

Data is expressed as r value and p value. P value was significant if < 0.05. ALT: alanine transaminase; AST: aspartate transaminase; ALP: 

alkaline phosphatase; PT: prothrombin time; PC: prothrombin concentration; INR: international randomized ratio; PMN: polymorphonuclear 

cells
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Table 7.  Correlation of MCP-1 and calprotectin with variables in study group 

MCP1 Calprotectin 

r-value P-value r-value P-value 

Age (years) 0.178 0.291 0.196 0.245 

Weight (kg) 0.168 0.319 -0.217 0.198 

Albumin (liver) 0.064 0.705 0.044 0.794 

T. bilirubin 0.269 0.107 -0.138 0.414 

D. bilirubin 0.283 0.089 -0.179 0.290 

AST 0.283 0.090 0.046 0.788 

ALT 0.233 0.166 0.113 0.504 

ALP 0.155 0.359 -0.071 0.676 

PT -0.030 0.858 -0.047 0.783 

PC % 0.052 0.760 0.057 0.739 

INR -0.034 0.843 -0.051 0.764 

Creatinine -0.054 0.751 -0.139 0.413 

Urea -0.109 0.523 -0.142 0.402 

Sodium 0.001 0.994 -0.003 0.987 

Potassium -0.244 0.145 0.132 0.435 

Magnesium -0.081 0.632 -0.117 0.490 

Calcium -0.181 0.284 -0.061 0.718 

Phosphorus -0.220 0.190 0.094 0.579 

Hemoglobin -0.184 0.275 0.057 0.737 

Platelets 0.160 0.345 0.271 0.105 

Leucocytes -0.011 0.950 -0.131 0.441 

PMN 0.154 0.364 -0.034 0.841 

Albumin (ascetic fluid ) -0.121 0.474 0.200 0.235 
Data is expressed as r value and p value. P value was significant if < 0.05. ALT: alanine transaminase; AST: aspartate transaminase; ALP: 

alkaline phosphatase; PT: prothrombin time; PC: prothrombin concentration; INR: international randomized ratio; PMN: polymorphonuclear 

cells 

Figure 1. MCP-1 gene expression in the SBP group compared to the non-SBP group. 

1390



Mustafa MA et al. / Microbes and Infectious Diseases 2023; 4(4): 1383-1395 

Figure 2. Ascetic fluid calprotectin levels in the SBP group compared to the non-SBP 

Discussion 

In previous decades, SBP was linked to a 

mortality rate exceeding 90%. However, with 

advancements in prompt diagnosis and appropriate 

therapy, the mortality rate has significantly 

decreased to approximately 20% in recent times. 

SBP causes abdominal pain with fever, but can also 

show other symptoms like vomiting and 

inflammatory signs. It can lead to deterioration of 

liver or kidney functions and cause hepatic 

encephalopathy [19,20]. 

The current study enrolled a total of 85 

patients with decompensated LC, at Department of 

Internal Medicine, Gastroenterology and 

Hepatology Unit, 48 patients had ascites without 

manifestations of SBP (non-SBP group) and 37 

patients with ascites with SBP (SBP group). 

Baseline data as regards age, sex, and 

weight showed no significant differences between 

both groups with the mean ± SD age of SBP being 

59 ± 32 years, In agreement with, Farrugia et al. 

[21]. Also, another study found that the majority of 

patients were males, moreover, SBP and non-SBP 

show no significant differences as regards age, sex, 

and amount of ascites [21]. Mosalem et al. found 

that, no significant differences between patients 

with SBP (n= 32) and those without SBP (n= 32) as 

regard age, sex, and etiology of liver cirrhosis [22]. 

SBP is more common in males (65%) than 

females (35%) with a mean age of 55.55±8.94 years, 

which is lower than non-SBP and higher than in SBP 

groups (p=0.000) [11]. This is similar to Syed et al. 

who found that higher ages have more chance of 

infection in those patients [23]. 

As regards blood chemistry test, the current 

study revealed that both groups had no significant 

differences in liver function tests, kidney function 

tests, serum electrolytes, and complete blood count 

except for significantly lower serum potassium 

among the study group. In agreement with our study, 

Mosalem et al. found that, no significant 

differences between patients with SBP and those 

without SBP as regard baseline laboratory data [22, 

24-28]. 

Another finding in this study was that the 

SBP group had significantly higher PMN in 

comparison to the non-SBP group (1259.05 ± 

1898.88 vs. 77.15 ± 57.19 (cell/mm3); p= 0.000). 

Meanwhile, both groups had insignificant 

differences concerning ascetic fluid albumin (6.01 ± 

6.10 vs. 6.68 ± 5.74 (g/dl); p= 0.277) and protein 

(14.37 ± 11.05 vs. 14.21 ± 9.99 (g/dl); p= 0.811). 

These findings were agreed with many previous 

studies [24-29]. 

The ascitic fluid of SBP patients contains 

the chemokine MCP-1, which plays a crucial role in 

activating lymphocytes, monocytes, macrophages, 

and natural killer cells. These cells not only secrete 

pro-inflammatory cytokines but also contribute to 

sustaining the ongoing inflammatory condition. 
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Researchers have explored the role of MCP-1 

polymorphism in various viral and inflammatory 

disorders, and its importance in inflammation 

associated with chronic liver disease has been 

extensively studied and documented. Moreover, 

following treatment, a decrease in its gene 

expression has been observed, underscoring its 

significance in the pathophysiology of SBP 

[8,30,31]. 

The current study found that AF level of 

MCP-1 was significantly higher among the SBP 

group (24.07 ± 26.76 vs. 1.68 ± 1.41; p= 0.000) in 

comparison to the non-SBP group. Also, both 

groups had significant differences as regards 

calprotectin (70.65 ± 25.95 ng/ml vs. 84.87 ± 29.42 

ng/ml ; p= 0.01). 

The study by Mohamed et al. (2022) 

demonstrated that MCP-1 concentration in the 

ascitic fluid was significantly higher in SBP patients 

compared to non-SBP cases, and MCP-1 and PMNL 

had a significant correlation [32]. Salama et al. and 

El-Toukhy et al. reported similar results. They 

found that MCP-1 levels were greater in SBP 

compared to sterile ascites [24, 26]. Additionally, 

Kim et al. also observed higher levels of MCP-1 in 

SBP patients, and after treatment, these levels 

rapidly decreased. 

Calprotectin is found in plasma and stool as 

well and becomes stimulated during inflammation, 

with its concentration directly linked to the severity 

of the inflammatory response. Studies have revealed 

that its level in plasma increases significantly, 

ranging from 5 to 40 times, in the presence of 

infectious and inflammatory conditions [5]. 

Hadjivasilis et al. also noted that ascitic 

calprotectin could serve as a highly effective 

alternative to PMN for diagnosing SBP, offering 

quicker processing time. However, its practical 

application in routine clinical practice is restricted 

due to its higher cost [5]. This result was also, 

reported by many previous studies that revealed 

elevated ascetic calprotectin among patients with 

SBP [33-36]. 

The current study noticed that MCP-1 had 

a positive correlation with serum albumin (r= 0.321, 

p=0.026) and total bilirubin (r= 0.295, p= 0.042). 

Meanwhile, it has an insignificant correlation with 

other parameters (p> 0.05). 

The current study also noticed that AF 

calprotectin, in agreement with previous research, 

that there was a correlation between AF calprotectin 

and different parameters among the studied groups. 

There was a positive correlation between AF 

calprotectin and main parameters including ascetic 

fluid leucocytes, and there was a negative 

correlation between AF calprotectin and the 

concentration of prothrombin and serum albumin 

[32, 37]. 

Lastly; we found that only three (8.1%) 

patients of the study group had a positive ascetic 

fluid culture in the form of Escherichia coli, 

Klebsiella pneumonia, and Acinetobacter 

baumannii  while the control group had a negative 

ascetic fluid culture. According to Elsadek et al. 

ascitic fluid culture was positive in 41.67% (25/60) 

of the SBP group, while no cases of culture 

positivity were found in the non-SBP group (0/60). 

The most commonly encountered pathogens in the 

culture-positive cases were Escherichia coli in 68% 

and Klebsiella in 16% [15]. Similar findings have 

been frequently reported in previous studies [38-41]. 

Murthy et al. reported that positive ascetic 

fluid culture was found in 15/63 (23.8%) patients 

with SBP. The isolated microorganism was 

Escherichia coli (7/11, 63.6%), Klebsiella 

pneumoniae (4/11,36.4%), Coagulase-negative 

Staphylococci (2/11, 18.2%), Streptococcus 

pneumonia (1/11, 9.1%) and Brevundimonas 

vesicularis (1/11, 9.1%) [42]. 

According to Mosalem et al. , the ascitic 

fluid culture using a BACT/ALERT blood bottle 

was positive in 23 cases (71.9%) of SBP, while it 

was negative in 9 cases (28.1%). The most 

commonly isolated bacteria in the positive culture 

cases were Escherichia coli (10 - 31.3%), followed 

by Klebsiella pneumoniae  (4 - 12.5%), 

Staphylococcus aureus (3 - 9.4%), Enterococci (3 - 

9.4%), CONS (2 - 6%), and Pseudomonas (1 - 3.1%) 

[22]. This variation in the results of culture with 

different studies may be due to different culture 

methods, timing of culture, and history of antibiotics 

use. 

The main limitations of our study included 

being conducted in a single center , and also   that 

we didn't perform a longer duration of follow-up to 

assess the value of such biomarkers on patient's 

survival. Yet, the current study is considered the first 

study to discuss such issues in our locality.  

Conclusion 

Based on the data presented earlier, it can 

be inferred that ascitic fluid calprotectin and MCP-

1 levels were notably elevated in SBP patients when 
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compared to individuals with non-infected ascites. 

This suggests that ascitic calprotectin and MCP-1 

have the potential to be used as diagnostic markers 

for SBP. However, to establish more definitive 

conclusions, further multi-center studies are needed. 

These future studies will provide more robust 

evidence to support the utility of ascitic calprotectin 

and MCP-1 as reliable diagnostic tools for SBP. 
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