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Original Article 
 

Role of Intravenous Ciprofloxacin 

and Ceftriaxone in the 

Management of Spontaneous 

Bacterial Peritonitis Associated 

With Liver Cirrhosis 
 
ABSTRACT 

Objective: To compare intravenous Quinolones (Ciprofloxacin) with Third 

Generation Cephalosporin (Ceftriaxone) in the management of 

Spontaneous Bacterial Peritonitis associated with Liver Cirrhosis. 

Methodology: This descriptive case series study was carried out in Fauji 

Foundation Hospital, Peshawar. A total of 174 patients of both genders 

with age ≥ 18 years diagnosed to have Cirrhosis due to Hepatitis C and B 

with Spontaneous Bacterial Peritonitis were included by purposive non-

probability sampling technique during a period of 10 months w. e. f 

January 13th to October 12th 2013. All patients underwent diagnostic 

Ascitic Fluid examination for diagnosis of Spontaneous Bacterial 

Peritonitis. The main test to diagnose Spontaneous Bacterial Peritonitis 

was Ascitic Fluid routine examination. Presence of > 250 PMN/mm3 was 

considered diagnostic of Spontaneous Bacterial Peritonitis overall. 

Results: A total of 174 patients were initially included in the study. 

Amongst these; 95 (54.6%) were male. The mean ± SD for age was 

55.42 ± 9.42 ranging from 20 to 60 years. After 5 days treatment 167 

(96%) patients resolved with treatment i.e., their Neutrophil Count 

dropped. Only 3 (1.7%) died; 2 in Ciprofloxacin Group and 1 in 

Ceftriaxone Group. 2 patients left against medical advice (LAMA) and 2 

patients were resistant to treatment in Ciprofloxacin Group only.   

Conclusion: Spontaneous Bacterial Peritonitis is a very common 

problem in patients with Ascites due to Cirrhosis of liver. Early diagnosis 

and treatment plays a key role in decreasing mortality associated with 

Spontaneous Bacterial Peritonitis. We can conclude on the basis of this 

study that Flouroquinolones are as effective as 3rd generation 

Cephalosporin in resolving Spontaneous Bacterial Peritonitis. 
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Introduction 

Liver Cirrhosis is defined as“Necrosis of the liver 

parenchyma followed by fibrosis & 

regeneration”.
1
Cirrhosis of Liver is a common cause of 

mortality and morbidity in Pakistan. Hepatitis C virus is 

one of the leading known causes of Chronic Liver 

Disease especially in Pakistan.
2
 HCV was discovered in 
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1989 and it is responsible for more than 50% of liver 

transplants among adults in Western Countries. 

Prevalence of HCV infection averages about 3% of 

world population resulting in 210 million HCV infected 

persons.
3
 On average prevalence of HCV infection is 

5% in Pakistan. Sixty to 70% of patients with Chronic 

Liver Disease have Hepatitis C.
4
 Almost 20% of patients 

with Hepatitis C develop fibrosis and Cirrhosis about 20 

years after infection.
5
 

Other important causes of Cirrhosis are HBV, Alcoholic 

Liver Disease, NASH, Primary Biliary Cirrhosis, Wilson’s 

disease, Haemochromatosis, certain toxins and drugs. 

Complications of liver cirrhosis include Portal 

Hypertension, Ascites, Encephalopathy, Hepato-Renal 

Syndrome, Hepato-Pulmonary Syndrome and 

Hepatocellular Carcinoma.
6
 Ascites is the most common 

complication of cirrhosis which in turn is a sequel of the 

development of Potal Hypertension.
7
 In these patients, 

elevated portal pressure results from both increased 

resistance to outflow through distorted hepatic sinusoids 

and enhanced portal inflow due to Splenic Arteriolar 

Vasodilatation.
8
 Portal Hypertension induces formation 

of collateral bypass channels where portal and caval 

systems communicate called as Varices. The varices 

form at different sites including Esophagus, Stomach, 

Anterior Abdominal Wall and Ano-rectal region.
8
 

Ascites is defined as “the accumulation of fluid in the 

peritoneal cavity”. It is a common clinical finding with a 

variety of both extra-peritoneal and peritoneal etiologies. 

The development of ascites in a cirrhotic patient 

generally heralds deterioration in clinical status and 

portends a poor prognosis.
9
 If observed for 10 years, 

approximately 60% of patients with cirrhosis will develop 

ascites requiring therapy and/or Orthoptic Liver 

Transplantation.
10

 The currently accepted theory of 

ascites formation is “Peripheral Arterial Vasodilatation 

Hypothesis”.  This hypothesis does not directly refute 

older hypotheses, but rather incorporate them into one 

uniform theory that most matches actual hemodynamic 

data.
11

 Due to inadequate defense mechanisms, 

cirrhotic patients with ascites have an increased 

susceptibility to infections, the most frequent and the 

most sever one being Spontaneous Bacterial 

Peritonitis.
12

 

Spontaneous Bacterial Peritonitis is the infection of 

ascetic fluid in patients with decompensated cirrhosis 

liver, where it occurs in 13% of such patients.
13,14

 

Spontaneous Bacterial Peritonitis involves the invasion 

of lymph nodes by bacteria from the intestinal lumen, 

with subsequent bacteremia and infection of the ascetic 

fluid. E. Coli is the commonest organism followed by 

Streptococcal Pneumonia. Its diagnosis is established 

when ascetic fluid shows PMN count equal ≥ 250/mL. 

The routine use of diagnostic paracentesis in cirrhotic 

patients with ascites admitted to hospital allows an early 

diagnosis of the infection. Symptoms of infection occur 

in most patients who include fever, abdominal pain, 

mental changes and ileus but it may be asymptomatic.
15

 

Spontaneous Bacterial Peritonitis has a mortality rate of 

30-50%.
16

 Early diagnosis and prompt treatment with 

antibiotics can save patients life.
16, 17

 Several antibiotics 

have been used for the treatment of Spontaneous 

Bacterial Peritonitis. Third generation Cephalosporin 

and Quinolones have been commonly used.
18

 

Spontaneous Bacterial Peritonitis resolution occurred in 

67% of patient with Ceftriaxone and 78.3 to 78.4% with 

Ciprofloxacin in two separate studies.
18,19

   However, no 

study has been conducted until now to compare the 

efficacy of third generation intravenous Cephalosporin 

(Ceftriaxone) and Quinolones (Ciprofloxacin) in a single 

study.  

The present study is designed to compare the 

effectiveness of intravenous Ciprofloxacin and 

Ceftriaxone in the management of Spontaneous 

Bacterial Peritonitis in one setup and to establish the 

superiority of one over other. The rationale of our study 

is to evaluate the efficacy of third generation 

Cephalosporin for the treatment of Spontaneous 

Bacterial Peritonitis in the background of emerging 

Flouroquinolones resistant Enterobacteria causing 

Spontaneous Bacterial Peritonitis.   

Methodology 

This descriptive case series study was conducted in 

Medical OPD and Ward in Fauji Foundation Hospital, 

Peshawar from January 13
th
 to October 12

th
 2013. A 

total of 174 patients were included by Purposive non-

probability sampling technique. Informed consent was 

taken from all the patients’ attendants having liver 

cirrhosis and ascites admitted in Medical Ward after 

taking permission from hospital Ethical Committee.  

Demographic Data, Clinical Examination and 

Investigations like Abdominal Ultrasonography, Hepatitis 

C and B by ELISA and Ascitic Fluid Routine 

Examination.  

In this sample of 174 patients 86 patients were put on 

intravenous Ceftriaxone 1g 12 hourly (Group A) and 88 

patients were put on intravenous Ciprofloxacin 200mg 
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12 hourly (Group B). The patients were divided into two 

groups by lottery method. Treatment was given for five 

days and efficacy of treatment was determined by 

means of improvement in symptoms (temperature, 

abdominal pain, vomiting) and determining Neutrophil 

Count in ascitic fluid at day five.    

Data analysis was done using SPSS version 16. 

Qualitative variables were presented in the form of 

frequency and percentage and quantitative variables 

were presented in the form of mean and standard 

deviation.  

Results 

A total of 174 patients were initially included in the 

study. Amongst these; 95 (54.6%) were male. The mean 

± SD for age was 55.42 ± 9.42 ranging from 20 to 60 

years.  

Figure 1 shows that majority 72 (41.40%) of the patients 

belong to age group >50-60 years, followed by 31.60% 

to the age group of 41 to 50 years. Showing the trend of 

disease which is more common in older age. 

Group A which contained 86 (49.42%) patients was 

given intravenous Ceftriaxone and Group B having 88 

(50.57%) patients was treated with intravenous 

Ciprofloxacin for five days. 

 
Figure No. 1: Distribution of patients with respect to 

age groups  
 
Table 1 clearly shows that there is no significant (p-

value > 0.05) difference in treatment effect of both the 

drugs. In 167 patients’ complaints were resolved with 

treatment i.e., Neutrophil Count dropped. Only 3 

patients died; 2 in Ciprofloxacin Group and 1 in 

Ceftriaxone Group. 2 patients left against medical 

advice and 2 patients were resistant to treatment in 

Ciprofloxacin Group only. 

 

Table 1: Comparison of outcome of patients in both 
drug groups 

Outcome 
of Patient 

Drug group 

Total 
P-

Value 
Ciproflo

xacin 
Ceftriax

one 

Resolved 83 84 167 

 0.509  
Resistant 2 0 2 

Died 2 1 3 

LAMA 1 1 2 

Total 88 86 174 
 

 

The comparison of Ascitic Fluid for PMN count after five 

days treatment showed that there was no significant 

difference in its mean value. That is both the drugs are 

equally affective to resolve the ascitic fluid for PMN 

count after 5 days treatment. Both the drug groups had 

same outcome in terms of resolution in Ascitic Fluid 

Poly-Morpho Nuclear Count with p value of 0.527 which 

is statistically not significant as given in table 2.  

 
Table 2: Comparison of Ascitic Fluid PMN on Day 5 

Drug Group N Mean 
Std. 

Deviation 
P-Value 

Ciprofloxacin 85 63.67 135.93 

0.527 
Ceftriaxone 84 53.69 48.70 

 
Hence, on the basis of results of this study we can 

conclude that both of the Ceftriaxone and Ciprofloxacin 

are equally effective in the resolution of symptoms and 

outcome in Spontaneous Bacterial Peritonitis.  

Discussion 

Cirrhosis is a sever end-stage liver disease marked by 

irreversible scarring of liver tissue. Ascites i.e., the 

accumulation of fluid in the abdomen is one of the major 

complications associated with Cirrhosis. Spontaneous 

Bacterial Peritonitis is the most common and serious 

complication of Cirrhotic ascites that occurs in the 

absence of any intra-abdominal infection. Spontaneous 

Bacterial Peritonitis occurs in 13% of patients with 

ascites. It is secondary to impaired humoral and cellular 

immune responses and to the ascitic fluid acting as 

culture medium for several bacterial agents 
(20)

.  

10.90%
16.10%

31.60%

41.40%

20-30 Years >30-40 Years >40-50 Years >50-60 Years

Distribution of Age 
Group 
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Different clinical trials have been conducted to 

determine the efficacy of different antibiotics in treating 

Spontaneous Bacterial Peritonitis. The recommended 

and most commonly used antibiotics in the treatment of 

Spontaneous Bacterial Peritonitis are third generation 

cephalosporin. Third generation cephalosporin and 

Quinolones have been commonly used.
21, 22

 

In our study, resolution rate was 167 (96%) patients 

resolved with treatment i.e., Ceftriaxone and 

Ciprofloxacin. Only 3 (1.7%) died; 2 in Ciprofloxacin 

Group and 1 in Ceftriaxone Group. 2 patients left 

against medical advice (LAMA) and 2 patients were 

resistant to treatment in Ciprofloxacin Group only.  Our 

results could be compared with other studies as below. 

Felisart and his co-workers compared Cefotaxime with a 

combination of Ampicillin and Tobramycin in 73 patients. 

In this trial there was no significant difference in the 

number of people who died or with fatal outcome. There 

was, however a significant difference in favour of 

Cefotaxime in the resolution of Spontaneous Bacterial 

Peritonitis.
23

 

Gomez-Jimenez also compared two third generations 

Cephalosporin administered intravenously (Cefonicid vs 

Ceftriaxone) in 60 patients. No significant difference was 

found between the two groups for any of the outcome. 

Resolution rate was 100% with use of Ceftriaxone 2 

g/day 
24

 which is comparable with our study rate 97%. 

Terg et al compared Oral and intravenous Ciprofloxacin 

in 80 cirrhotic patients with Spontaneous Bacterial 

Peritonitis. No difference was found between the two 

groups for the outcomes of death and no resolution of 

Spontaneous Bacterial Peritonitis. Infection resolution 

rate was 78% 
25

 comparable with our study rate 94.3%. 

Tuncer compared Ciprofloxacin with Cefotaxime or 

Ceftriaxone in 53 patients. No significant differences in 

death between ciprofloxacin and Cefotaxime, 

Ciprofloxacin and Ceftriaxone or Ceftriaxone and 

Cefotaxime were observed. No significant difference 

was found in the resolution of Spontaneous Bacterial 

Peritonitis.
18

 

Angeli along with the co-workers compared intravenous 

Ciprofloxacin to Ceftazidime in different doses 

(according to the creatinine level) in 116 patients. No 

significant differences were found for death rate and 

resolution rate.
26

 

On the basis of our study and studies done all over the 

world; it is obvious that the most frequently 

recommended first option treatment for Spontaneous 

Bacterial Peritonitis , Cefotaxime and other third 

generation Cephalosporin, lack a robust evidence base. 

Oral administration of Ciprofloxacin can even lower the 

treatment cost. This is a great concern in a developing 

country like ours where Chronic Liver Disease and 

Spontaneous Bacterial Peritonitis are so common. 

Currently, it is not possible to decide whether lower 

dosages or short term treatment is as effective as higher 

dosages and long term treatment, and whether oral 

Quinolones should be considered an option for those 

with less severe manifestations of the disease.  

Further randomized clinical trials with adequate design, 

involving a large number of participants and sufficient 

duration be carefully planned to provide a more precise 

estimate of the effects of antibiotic treatment for 

Spontaneous Bacterial Peritonitis. There must be a big 

randomized controlled; double blind trial comparing oral 

versus intravenous Ciprofloxacin versus intravenous 3
rd

 

generation Cephalosporin.  

Conclusion 

Spontaneous Bacterial Peritonitis is a very common 

problem in patients with Ascites due to Cirrhosis of liver. 

Early diagnosis and treatment plays a key role in 

decreasing mortality associated with Spontaneous 

Bacterial Peritonitis. We can conclude on the basis of 

this study that Flouroquinolones are as effective as 3
rd

 

generation Cephalosporin in resolving Spontaneous 

Bacterial Peritonitis. There is a substantial difference in 

the cost of therapy as well. Flouroquinolones are much 

cheaper and easy to administer as these can be used 

orally as well. On the basis of my study and published 

data worldwide; I will like to recommend 

Flouroquinolones especially Ciprofloxacin as the 

Standard Treatment of Spontaneous Bacterial 

Peritonitis.  
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