ISSN 2320-5407

International Journal of Advanced Research (2014), Volume 2, Issue 9, 816-824

ISSN NO. 2320-5407

Journal homepage: http://www.journalijar.com INTERNATIONAL JOURNAL

OF ADVANCED ESEARCH

RESEARCH ARTICLE

Serum Complement 3 Level and Culture Positivity As Predictors Of Spontaneous Bacterial
Peritonitis Recurrence In Egyptian Cirrhotic Patients

Amany M Ibrahim !, Marwa A Mansour ?, Shymaa A Mansour ?, and Emad F Hamed *
1. Internal Medicine Department, Faculty of Medicine, Zagazig University,Egypt™.
2. Medical Microbiology and Immunology Department, Faculty of Medicine, Zagazig University, Egypt’.

Manuscript History:

Received: 25 July 2014
Final Accepted: 29 August 2014
Published Online: September 2014

Key words:

*Corresponding Author

Amany M Ibrahim

Background: Spontaneous bacterial peritonitis (SBP) is one of the
most common and life threatening complications of cirrhosis. The risk
of SBP recurrence is around 70% per year. Altered host immune system
and presence of infection are thought to be the basis for its recurrence.

Objective: To study serum complement 3 level and culture positivity as
predictors of SBP recurrence in Egyptian cirrhotic patients.

Patients &Methods: This study was carried out at Faculty of Medicine,
Zagazig University, Egypt. It is a prospective case-control study in
which we recruited 160 cirrhotic ascitic patients presenting with SBP.
Any episode of SBP after resolution of the first index case of SBP within
6months was considered as recurrence. They were divided after follow
up for 6 months to detect recurrence into two groups; Group I: 79
cirrhotic ascitic patients without recurrent SBP (control group) and
Group Il : 71 cirrhotic ascitic patients with recurrent SBP (cases group).
All patients were subjected to full history taking, general and local
abdominal examinations and ultrasonographic examination. In addition,
they were subjected to routine laboratory investigations, ascitic fluid
(AF) analysis and culture and serum complement C3 level assay

Results: In the current study, there was 71 of 150 (47.3%) patients
developed recurrent SBP. Recurrent SBP developed in patients with
total bilirubin >1.2 mg/dL (p < 0.001), serum albumin < 3.5 g/dL
(p < 0.001), SGOT > 35 IU/L (p < 0.032), ascitic protein <1 gm/dL
(p < 0.001), PT >18 seconds (p < 0.001) and AF polymorphonuclear
leucocyte count < 250 cell/l mm® (p < 0.001), serum C3 <90 mg/dL
(p < 0.001) and positive culture of ascitic fluid (p < 0.001). Multivariate
logistic regression analysis for the most predictor variables of recurrent
SBP among the studied patients were decreased serum C3, positive
culture, increased total bilirubin, decreased serum albumin, decreased
AF protein and prolonged PT.

Conclusion: Recurrent SBP was noticed in 47.3% of Egyptian cirrhotic
patients. Serum C3 <90 mg/dl and positive culture were
significant factors associated with recurrent SBP in Egyptian cirrhotic
patients.
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Introduction

Spontaneous bacterial peritonitis (SBP) is one of the most common and life threatening complications of
cirrhosis which is characterized by the infection of ascitic fluid (AF) in the absence of a concurrent intra-
abdominal source of infection (e.g. intra-abdominal abscesses, intestinal perforation, cholecystitis or acute
pancreatitis)[1].

There was around 10% probability of developing SBP in patients with end stage liver disease and ascites
over a period of one year [2], this may related to several impaired defense mechanisms, such as depressed
phagocytic activity, leukocyte dysfunction, reduced serum complement (C3), and low bactericidal activity of
ascitic fluid [3].

Ascitic fluid C3 concentration and opsonic activites are important protective factors against SBP, but as the
liver is the main site of synthesis of complement components and C3 is the main component of complement
system so it affects the progress of SBP in liver cirrhosis [4]

Gram-positive bacteria were the predominant pathogens associated with SBP. Although Enterococcus
faecalis and Streptococci viridans were the most common Gram-positive pathogens, Staphylococcus aureus (S.
aureus) accounted for 25% of the Gram-positive bacteria [5]. Another study found that Escherichia coli (E. coli)
was the most common isolate from AF culture (6).

The risk of SBP recurrence is around 70% per year (7). Recurrent episodes are associated with a high
mortality rate and are most likely to occur in patients with an AF protein level of < 1 g/dL and prolonged
prothrombin time (8). Other Internationally published data showed that increased serum bilirubin level (9),
derangement in serum creatinine, presence of hyponatremia (10), and the use of proton pump inhibitors (PPI) (11)
are the risk factors associated with SBP.

Up to our knowledge, this is the first study from Egypt which studied the factors that are mainly responsible
for the recurrence of SBP.

The aim of this work was to study serum complement 3 Level and culture positivity as predictors of SBP
recurrence in Egyptian cirrhotic patients.

Patients and Methods
Research design:

This study was carried out at the Internal Medicine and Medical Microbiology and Immuonology
Departments, Faculty of Medicine, Zagazig University between January 2013 and February 2014.

Type of study: Prospective case - control study

Ethical consideration:

Approval for performing the study was obtained from the Internal Medicine and Medical Microbiology and
Immuonology Departments, faculty of medicine, Zagazig University after taking Institutional Review Board (IRB)
approval.

Patients:

One hundred and sixty cirrhotic ascitic patients with SBP were included in this study. They were admitted
in the Internal Medicine ICU and inpatient department. They were given the appropriate treatment during their
hospital stay in form of a combination of third generation cephalosporin and metronidazole intravenously as the
standard treatment. Their average hospital stay was 7-10 days (12).

After patients' discharge, we followed them weekly in outpatient clinic for 6 successive months by repeated
clinical examination, abdominal ultrasonography (US), laboratory tests, AF analysis including culture and re-
measurement of C3 level.

By the end of the study, the total number of patients completing 6 successive months follow-up visits in the
outpatient clinic was 150 as a total number. Drop out was either due to death or failure to show up for the repeated
examinations. We divided them according to absence and presence of SBP recurrence into two groups, Group 1:79
cirrhotic ascitic patients without recurrent SBP (control group) and Group Il : 71 cirrhotic ascitic patients with
recurrent SBP.
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Inclusion criteria:

Egyptian cirrhotic ascitic patients who were diagnosed by clinical, laboratory and abdominal US. The
diagnosis of SBP was based on the presence of ascitic fluid (AF) polymorphonuclear leukocytes (PMNLSs) count of
> 250 cells/mm? (13).

Exclusion criteria:

Patients with secondary peritonitis were excluded. Moreover, patients with raised serum C3 levels due to
acute inflammatory reactions or patients with decreased serum C3 levels due to recurrent infections, systemic
lupus erythematosis, glomerulonephritis and other conditions were also excluded from the study. Patients who had
hepatocellular carcinoma, portal vein thrombosis, hepatorenal syndrome and diabetes mellitus. This was due to
their potential effect on protein synthesis and loss.

All enrolled patients in the study were subjected to full history taking including fever, abdominal pain,
constipation, diarrhea, nausea, vomiting, history of gastrointestinal bleeding or hepatic encephalopathy. In
addition, history of bilhareziasis, and drug intake of diuretic, antibiotics and PPI.

They were also subjected to full general and local abdominal examinations and routine laboratory
investigations including; complete blood count (CBC), liver function tests, kidney function tests, urine analysis and
culture, stool analysis, prothrombin time (PT), international normalized ratio (INR), serum lactate dehydrogenase
(LDH) level, Hepatitis B surface antigen and Hepatitis C virus antibody.

Abdominal US with special comment on liver, spleen, kidney and amount of AF was performed.
Precautions before AF analysis:

Antibiotics should be stopped for 3 successive days (If patients with SBP were taken it before diagnosis)
and give them immediately after taking ascitic fluid samples. Diuretics were routinely discontinued at the time of
diagnosis of SBP and therapeutic paracentesis was not allowed during the study.

Laboratory work up of ascitic fluid:

Aspirated ascitic fluid samples were examined for PMNLs count using hemocytometer. Also, protein,
glucose and LDH levels were estimated. Ascitic fluid to serum LDH ratio is greater than 0.4 in SBP patients. We
calculated, in addition, AF to serum glucose ratio that may be < 1.0 in these patients.

Ascitic fluid cultures were performed by inoculating 10 ml of the AF samples into blood culture bottles
(Remaux, France) at the bedside using a sterile technique and incubated for 48 hours at 37°C.The samples were
moved to the microbiology laboratory immediately. Subcultures were done every 48 hours on blood, chocolate and
MacConkey agar (Oxoid, UK) plates both aerobically and anaerobically using BD GasPack EZ Anaerobic
container (Becton and Pickinson, USA). Bacterial isolates were identified on the basis of colonial morphology,
microscopic examination of Gram stained films of the different colonies and different conventional biochemical
reactions for either Gram positive or negative bacteria (14).

We considered resolution of SBP as reduction of the elevated AF PMNLSs count to < 250/mm?, negative
culture in previously positive cases with resolution of the clinical manifestations (15).

Quantitative determination of serum complement 3 (C3):

It was measured by turbidimetry (Vital diagnostics S.r.l. via Balzella 41/G/4, 47100 Forli, ITALY
Forti, Italy) using anti-human C3 antibodies. Reference values for adults were between 90-180 mg/dL.

Statistical Methods

The collected data were presented, summarized, tabulated, and analyzed using the Statistical Package for
Social Sciences (SPSS version 19.0). Qualitative data were presented as frequency (number and %). Quantitative
data were presented as mean + standard deviation (+ SD). Comparisons between groups were performed using
Chi square for qualitative variables and the Student’s t-test for quantitative variables. All the significant predictors
of recurrent SBP of the univariate analysis were included in the multivariate regression model. The 95%
confidence interval (Cl) was calculated wherever found appropriate. P-values <0.05 and <0.01 were considered
significant and highly significant; respectively.

Results
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In the current study 160 cirrhotic ascitic patients with SBP were included. By the end of the study, the total
number of patients completing 6 successive months follow-up visits in the outpatient clinic was 150. Among them,
67/150 were females (44.7%) and 83/150 were males (55.3%) and their ages were (35-82) years.

Patients were divided into two groups after follow up them for 6 months: Group I: 79/150 (52.7%) that
included patients without recurrent SBP and Group Il: 71/150 (47.3%) that included patients with recurrent SBP.

The clinical presentation of SBP of the 150 patients is highly variable, as regard symptomatic patients, there
were about (66%) patients who suffered from fever, mental status alteration (60%), abdominal tenderness (43%)
and others (14%). On the other hand, about (32%) of patients were asymptomatic.

There was no statistical significant difference between the two groups as regards age, sex, past history of
bilharziasis, HCV and HBV infections, using of diuretics, antibiotics and PPI. Also, there was no significant
difference between two groups concerning Child class B&C (table 1).

Our results showed statistical significant difference between the two groups as regards total bilirubin >1.2
mg/dL (p < 0.001), serum albumin < 3.5 g/dL (p <0.001), SGOT >35 IU/L (p < 0.032) and PT >18 seconds
(p < 0.001) (table 2).

In this study, there were statistical significant differences between the two groups as regards; AF protein<l
g/dL (p < 0.001), AF PMNLSs count <250 cell/ mm® (p < 0.001) and serum C3 < 90 mg/dL (p < 0.001). Moreover,
culture positivity reported statistical significant differences (70.4% versus 20.3%) (p < 0.001). Gram-negative
enterobacteriaceae (E. coli and Klebsiella pneumoniae (K. pneumoniae) ) accounted for 90% and 93.8% of cases
of recurrent and non-recurrent SBP; respectively. The remaining 10% and 6.2% were caused by S. aureus. There
were statistical significant differences in isolated E.coli and K.pneumoniae (p< 0.001and 0.004; respectively) but
there was statistical non-significant differences in isolated S.aureus (p=0.071) (table 3).

Multivariate logistic regression analysis for the most predictor variables of recurrent SBP among the studied
patients were decreased serum C3, positive culture, increased total bilirubin, decreased serum albumin, decreased
ascitic fluid protein and prolonged PT (table 4).

Discussion

Patients with cirrhosis and ascites show higher susceptibility to bacterial infections mainly because of the
inadequate defense mechanisms. The most frequent and most severe one being spontaneous bacterial peritonitis
(SBP). Prevalence of SBP in cirrhotic patients with ascites is as high as 18%, with 40-70% associated mortality
(16). Moreover, the hospital mortality rate of around 30 to 50% (17). The risk of SBP recurrence is around 70%
per year (18).0n the other hand, long-term prophylaxis with antibiotics like quinolones has reduced the recurrence
rate, but emergence of quinolone resistant organisms has lowered its use (19).

There is insufficient regional and local data about factors responsible for the recurrence of SBP. Hence, we
aimed in this study to detect factors predicting SBP recurrence among cirrhotic ascetic Egyptian patients focusing
on serum complement 3 Level and culture positivity.

In our work, as regards demographic data (age, sex), there was statistically non-significant difference
between patients without and with SBP recurrence (group | and group Il). It was correlated with previous study
(20) but another study showed significant difference between these groups as regards sex (21).

Concerning drug history, our results disagreed with Siple et al. (22),who reported that use of PPI increasing
the risk of SBP infection in cirrhotic ascitic patients. They postulated that the portal hypertensive environment in
cirrhosis and decreasing the defense mechanism of gastric acidity as a result of using PPI could be increasing the
risk of SBP.

In this work, clinical characteristics had statistically non-significant results and these were correlated with
previous study (20) but in another study, Jamil et al. (21) found that HBV had statistically significant results. The
possible mechanism may be altered immunity and deficiencies in complement system with depressed functions of
neutrophils, macrophages and immunity in patients with cirrhosis (21).

In addition, our results determined statistically non-significant relationship as regards Child class (B&C)
and this against results obtained by Jamil et al. (21).
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We found statistically significant difference concerning total bilirubin >1.2 mg/dL that was correlated with
a Spanish study by Tito et al. (20) who found serum bilirubin > 4 mg per/dL associated with a high risk of
recurrence of SBP on univariate analysis and also correlate with study of Jamil et al. (21) who found that serum
bilirubin >1mg/dl associated with a high risk of recurrence of SBP on univariate and multivariant analysis.

Our results discovered that decreasing serum albumin increasing the chance for SBP recurrence,which
agreed with Huang et al. (23).

There was significant difference concerning prothrombin time more than 18 seconds that was correlated
with Tité et al. (20) who showed decreased activity of prothrombin but did not correlate with study of Jamil et al.
(21) .

In this study, we found statistically significant difference as regards ascetic fluid protein <1g/dL and that
correlated with the study of Tité et al. (20) who reported that protein concentration in ascitic fluid <1g/dL was a
predictor for SBP recurrence in the univariate and multivariate analysis.

Spontaneous bacterial peritonitis only appears in patients whose AF bacterial killing capacity is impaired. In
this context, it is important to point out that the bactericidal and opsonic activity of ascites and the AF
concentration of several defensive substances, such as immunoglobulins, complement and fibronectin, have been
found to vary greatly affected in cirrhotics (24, 25). Besides that, Mustafa et al. (26) suggested that ascitic fluid
protein level had statistically significant reducion in cirrhotic patients who develop SBP.

In particular, C3 had been described in patients with liver cirrhosis. This is the result of two mechanisms: a
failure to synthesize a certain humber of components and regulatory proteins of complement and an increased
consumption due to activation of the complement system. This attributed to acquired deficit in complement that
contributes to the increased risk of infection in patients with cirrhosis. Moreover, patients with advanced liver
cirrhosis with SBP had lower concentrations of C3 (27).

In this study, we found a statistical significant low level of serum C3 < 90 mg/dL in recurrent SBP patients.
This is in agreement with the Egyptian study of Kamal et al. (12). Moreover, Cholongitas and co-workers (28)
considered low level of serum C3 as a predictor for recurrence of SBP, they had been proven that cirrhotic patients
with a lower level of serum C3 and C4 are more prone to develop bacterial translocation.

In this research, as regards association of positive culture with recurrent SBP, there was a significant
difference concerning this topic, as Gram-negative enterobacteriaceae (E. coli and Klebsiella pneumoniae (K.
pneumoniae) ) accounted for 90% and 93.8% of cases of recurrent and non-recurrent SBP; respectively. The
remaining 10% and 6.2% were caused by S. aureus. This is in agreement with study of Kamal and co-workers (12)
who designed it on patients with SBP. Park et al. (29), also, found that Gram-negative organisms accounted for
more than 60% of cases of SBP.

On contrary, a Chinese study documented that the overuse of antibiotics over the past 20 years, especially
third-generation cephalosporins, may be causing the increasing frequency of Gram-positive bacteria in SBP cases
in China (30).

Conclusion: Recurrent SBP was noticed in 47.3% of Egyptian cirrhotic patients. Serum C3 <90 mg/dl and
positive culture were statistically significant factors associated with its occurrence.

Recommendation:
We recommend regular follow up of patients with previous SBP for early diagnosis of recurrence using
serum C3 as a routine laboratory investigation.
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Table 1. Demographic and Clinical Characteristics of The Two Studied Groups.

Group | Group Il
n=79 n=71
n(%) n(%)

Sex
- Female 35(44.3) 32(45.1)
- Male 43(55.7) 39(54.9)

Age in years Group | Group 11

héeaniSD 56.9+7.4 56.4+6.4
(Range) (35-72) (35-82)

Bilharziasis 59(74.7) 46(64.8)
78(98.7) 69(97.2)
11(13.9) 7(9.9)

70(88.6) 65(91.5)

11(13.9) 12(16.9)

65(82.3) 40(56.3)

48 (60.8) 50 (70.4)

31(39.2) 21(29.6)

Table 2. Laboratory Investigations of The Two Studied Groups.
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Group |
n=79
n (%)

Group Il
n=71
n(%o)

p-value

BC (X10°/mm°)

58 (73.4)

50 (70.4)

21(26.9)

21(29.6)

0.683

b(g/dL)

5(6.3)

5(7.0)

74(93.7)

66(93.0)

0.681

Platelet (X10°/ mm?®)

13(16.5)

9(12.7)

66(83.5)

62(87.3)

0.513

otal bilirubin (mg/dL)

41(51.8)

7(9.9)

38(48.1)

64(90.1)

<0.001**

S. Albumin (g/dL)

35(44.3)

2(2.8)

44(55.7)

69(97.2)

<0.001**

S.GPT(1U/mL)

38(48.1)

28(39.4)

41(51.9)

43(60.6)

0.285

S.GOT(IU/mL)

28(34.2)

14(19.7)

51(65.8)

57(80.3)

0.032*

PT(seconds)

39(49.4)

9(12.7)

40(50.6)

62(87.3)

<0.001**

INR

4(5.1)

1(1.4)

75(94.9)

70(98.6)

S.Creatinine (mg/dL)

44(55.7)

30(42.3)

35(44.3)

41(57.7)

rinary tract infection

67(84.8)

61(85.9)

Table 3. Comparison Between Both Groups as Regards AF Examination, Serum C3 Level and Culture

Positivity.
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Groupl Groupll 9
Variable n=79 n=71 Y P
n(%o) n(%o)
<1 18(22.8) 66(93.0)
AF protein (g/dL) 74.73 <0.001**
>1 61(77.2) 5(7.0)
AF/Serum glucose ratio
<1 68(86.1) 62(87.3)
0.05 0.822
>1 11(13.9) 9(12.7)
<250 79(100.0) 0(0.0)
AF PMNLs count 150 <0.001**
cell/mm?) '
>250 0(0.0) 71(100.0)
AF/Serum LDH ratio
> 0.4 37(46.8) 30(42.3)
0.32 0.573
<0.4 42(53.2) 41(57.7)
Serum C3 level <90 31(39.2) 70(98.6) 59.88 <0.001%*
mg/dL) ' '
>90 48(60.8) 1(1.4)
AF Culture Negative 63 (79.7) 21(29.6)
Positive 16(20.3) 50(70.4) |62 G001
E. coli 10 (62.5) 29(58.0) 15.44 <0.001**
K.pneumoniae 5(31.3) 16(32.0) 8.16 0.004*
S. aureus 1(6.2) 5(10.0) 3.25 0.071

Table 4. Multivariate Logistic Regression Analysis for The Most Predictor Variables of Recurrent SBP

Among The Studied Patients.

Predictor variable %5%ClforExpB | P ]
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Upper
Serum C3<90(mg/dL) 311.88 0.026*

Positive culture 35.837 0.041*
Total bilirubin >1.2(g/dL) 137269 <0.001**
S. albumin <3.5 (g/dL) 242.385 0.003*
Ascitic protein <1(g/dL) 239.757 <0.001**
PT >18(seconds) 65.247 0.017*
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