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ABSTRACT 
Background: Ofloxacin (Quinolone) is effective antibiotic against Gram-negative bacteria and has high bioavailability with 
minimum duration of therapy. 
Objective: The study aimed to compare the ofloxacin and cefotaxime efficacy in treatment of spontaneous bacterial peritonitis 
in Liver cirrhosis subjects. 
Study design: It is a randomized controlled trail study conducted at Department of Medicine, Federal Govt Polyclinic Hospital 
Islamabad, from August 2021 January 2022. 
Material and Methods: A total of one hundred and seventy six (n=176) adult subjects of both gender between age 18-65 years 
presented with ascitic fluid infection with PMN counts ≥ 250 cells/mm3 were enrolled in the study. The 88 subjects were 
randomly assigned by lottery method into Group I (Ofloxacin) and group II (Cefotaxime). Outcome of interventions was 
assessed clinically and through lab investigations (PMN counts) at day 3 and day 5. Culture reports were available at 5th day. 
The collected data was analyzed statistically by the SPSS software. 
Results: Mean age was 53.1 years ± 8.1 SD in group I while it was 53.2 years ± 8.4 SD in group II. Abdominal pain was the 
most frequent complaint (70.5% in group I and 67% in group II) followed by nausea and fever. On day 3, efficacy was 44.3% in 
group I and 39.8% in group II. On day 5, efficacy was observed to be 90.9% in group I and 80.7% in group II. All the subjects 
were sensitive to the antibiotics they were receiving.  Therapy was not proved to be efficacious in 25 subjects in group I and 17 
in group II. Resistant Escherichia coli was the most frequent organism in these cases. Therapy was modified as per sensitivity 
reports. No mortality was observed in both groups during hospital stay.  Both the therapies were well tolerated and no significant 
side effects were observed in both groups.  
Conclusions: The efficacy of Ofloxacin was significantly better on day 5 compared to Cefotaxime in subjects. Ofloxacin is a 
better option than Cefotaxime in treating spontaneous bacterial peritonitis. However, further studies with larger sample size 
required. 
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INTRODUCTION 
The most frequent bacterial infection in people with liver cirrhosis is 
spontaneous bacterial peritonitis (SBP). The negative outcomes 
poor mortality risk is associated with it. Regardless of the etiology 
patients may acquire SBP. Depending on the geographic area, the 
profile of SBP-inducing bacteria can differ even between different 
hospitals within a single country. Eastern Europe and Asia are 
dominated by Enterobacteriaceae that produce ESBL1-2. 
 The pathogenesis of SBP is still not fully understood, 
however, several predisposing factors have been identified. Most 
of the subjects with spontaneous bacterial peritonitis have 
advanced cirrhosis. The risk factors include, H/O previous episode 
of spontaneous bacterial peritonitis, Serum total bilirubin 
concentration >2.5 milligram/dL, ascitic fluid total protein 
concentration < 1 gram/dL, variceal hemorrhage, malnourished 
patients. Patients on proton pump inhibitors3-4. A typical small 
intestine motility resulted from cirrhosis eventually increases the 
risk of intestinal bacterial overgrowth and translocation. The risk of 
SBP rises with the progression of liver disease. The frequent use 
of proton pump inhibitors in this patient population have 
exacerbated the phenomena by reducing gastric acidity and 
increasing intestinal permeability, which encourages bacterial 
translocation and colonization of the mesenteric lymph nodes5-6. 
Quinolones are currently used as antibiotics alternative to 
cephalosporins for the treatment of spontaneous bacterial 
peritonitis. Ofloxacin (Quinolone) is effective against Gram-
negative bacteria and has high bioavailability with minimum 
duration of therapy (five days). As Resistance to third generation 
cepahlosporins has also been reported in Pakistan therefore the 
highly recommended drug for the treatmen of SBP are third 
generation cephalosporins7-8. The physicians are using ceftriaxone 
for treatment of SBP in patients with cirrhosis. 

 Since there is emerging resistance to treatment of SBP, 
which challenge the physicians to modify the existing treatment 
strategies. Rationale of the study was to evaluate the efficacy of 
quinolones (ofloxacin) and third generation cephalopsorins 
(Cefotaxime)9-10. This study pave the way towards the better 
treatment decisions in future. This would help the physicians to 
choose better antibiotics for the subjects suffering from 
Spontaneous bacterial peritonitis (SBP)11-12. 
 

MATERIAL AND METHODS 
It is a randomized controlled trail study conducted at the 
Department of medicine, Federal Govt Polyclinic Hospital 
Islamabad, for the duration of six months from August 2021 
January 2022. A total of one hundred and seventy six (n=176) 
adult subjects of both gender between age 18-65 years presented 
with ascitic fluid infection with PMN counts ≥ 250 cells/mm3 were 
enrolled in the study. The subjects suspected of having SBP 
underwent abdominal paracentesis before receiving any antibiotic. 
20 mL volume syringes of ascitic fluid was used for the tests. A few 
milliliters of ascitic fluid was used for Gram staining. The elevated 
ascitic fluid absolute polymorphonuclear cell (PMN, also referred to 
as neutrophils) count (≥250 cells/mm3) depicted the SBP. The 
absolute PMN count in the ascitic fluid is calculated by multiplying 
the total white blood cell count by differential. 
 Eighty eight (n=88) subjects were randomly assigned by 
lottery method into Group I (Ofloxacin) and group II (Cefotaxime). 
Outcome of interventions was assessed clinically and through lab 
investigations (PMN counts) at day 3 and day 5. Culture reports 
were available at 5th day. The collected data was analyzed 
statistically by the SPSS software. Clinical features like abdominal 
pain, fever or altered mental status of every participant was 
examined strictly. All data was processed and analyzed using 
SPSS version 21.0. For continuous variables like age, CBC, 
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prothrombin time, LFTs, mean ± S.D were calculated. For 
categorical variables like gender, symptoms, side effects frequency 
and percentages were calculated. Chi square test was used to 
compare the efficacy between the two groups at 3rd and 7th day of 
treatment.  
 

RESULTS 
Age distribution was similar in both groups with mean age of 53.1 
years ± 8.1 SD in group while it was 53.2 years ± 8.4 SD in group 
II as shown in table 1. Males and females distribution was also 
similar in both groups with M:F of 0.69:1 in group I and 0.73:1  in 
group II as shown in table 2.  
 
Table 1: Age distribution in both groups 

Groups Gender Mean age (years) STD. deviations 

Ofloxacin Males 52.6 8.4 

Females 53.4 7.9 

Total 53.1 8.1 

Cefotaxime Males 52.4 9.4 

Females 53.7 7.7 

Total 53.2 8.4 

 
 Outcome of interventions was assessed clinically and 
through lab investigations (PMN counts) at day 3 and day 5. 
Culture reports were available on 5th day. 
 
Table 2: Gender distribution in both groups 

Gender Group Total 

Ofloxacin Cefotaxime 

Males 36 37 73 

40.9% 42.0% 41.5% 

Females 52 51 103 

59.1% 58.0% 58.5% 

Total 88 88 176 

100.0% 100.0% 100.0% 

M:f 0.69:1 0.73:1  

 
 On day 3, efficacy was observed in 44.3% (n=39/88) 
subjects in Ofloxacin group and it was 39.8% (n=35/88) in 
Cefotaxime group. Patients were improved clinically and PMN 
counts were <250 cells/mm3. The difference, however, was not 
significant (P=0.324 table 4). Therapy was continued in these 
subjects till day 5 when efficacy was again estimated, 
culture/sensitivity reports were also available at that time.  
 
Table 3: Baseline cell counts in both groups  

Group TLC 
(cells/mm3) 

PMN 
(cells/mm3) 

Platelets 
(cells/mm3) 

Ofloxacin Mean 9140.2 463.5 117787.1 

SD 1987.1 190.4 17184.5 

Cefotaxime Mean 10159.3 485.9 116049.1 

SD 1879.8 171.4 18002.1 

 
 Same therapy was also continued in all those subjects whom 
efficacy was not observed as per our operational definition i.e PMN 
counts<250cells/mm3, as those subjects were clinically improved 
and their PMN counts declined from baseline, though did not fall 
below 250 cells/mm3 till day 5 when culture and sensitivity reports 
were available.  
 
Table 4: Efficiency at day 3 in both groups 

Efficacy Group Total P-value chi-
square Ofloxacin Cefotaxime 

Present 39 35 74 0.324 

44.3% 39.8% 42.0% 

Absent 49 53 102 

55.7% 60.2% 58.0% 

Total 88 88 176 

100.0% 100.0% 100.0% 

 
 On day 5, efficacy was observed in 90.9% (n=80/88) 
subjects in Ofloxacin group and it was 80.7% (n=71/88) in 

Cefotaxime group. Patients were improved clinically and PMN 
counts were <250 cells/mm3. The difference was statistically 
significant (P=0.041 table 5). Drug sensitivity was confirmed on 
sensitivity reports and all these subjects were sensitive to the 
antibiotics they were receiving.  Same therapy was continued in 
these subjects for two more days. 
 
Table 5: Efficiency at day 5 in both groups 

Efficacy Group Total P-value chi-
square Ofloxacin Cefotaxime 

Present 80 71 151 0.041 

90.9% 80.7% 85.8% 

Absent 8 17 25 

9.1% 19.3% 14.2% 

Total 88 88 176 

100.0% 100.0% 100.0% 

 
 There were twenty five (n=25, 8 in Ofloxacin group and 17 in 
cefotaxime group) subjects in whom therapy was not proved to be 
efficacious and PMN counts were still >250cells/mm3. Resistant 
E.coli was the most frequent organism found followed by Staph. 
aureus and MRSA.  Therapy was modified as per sensitivity 
reports and subjects were kept in the hospital till they were 
clinically improved and their PMN counts became <250 cells/mm3. 
No mortality was observed in both groups during hospital stay. 
Both the therapies were well tolerated and no significant side 
effects were observed in both groups. Similar trends were noted 
when data was stratified for age and gender on day 5. Efficacy was 
better in Ofloxacin group as compared to Cefotaxime group. 
 

DISCUSSIONS 
The guidelines for antibiotic therapy for SBP were published in 
2000 and since then not much changes developed in the antibiotic 
recommendations. Cefotaxime in a dose of 2 grams BD has been 
advocated in 1990s and since then it is still recommended as a 
regimen of first choice for the treatment of SBP. Our results are 
comparable with already published reports on the use of 
Ofloaxacin in SBP subjects13-14. Taskiran et al., in their 
comparative trial evaluated the effectiveness of Ofloxacin and 
Cefotaxime for the treatment of SBP. They evaluated combined 
oral and intravenous Ofloxacin with IV cefotaxime. 30 subjects with 
cirrhosis and SBP were assigned to receive either cefotaxime for 7 
days ofloxacin for two days followed by oral ofloxacin for five days 
(n=13). Their results demonstrated similar outcomes in both 
groups (infection resolution on day 7: 82.4% in the cefotaxime and 
92.3% in the ofloxacin group15.  
 Hospital survival rates were also similar (82.4% and 100%, 
respectively). The results are quite similar to present study results 
where we achieved infection resolution in 90.9% (n=80/88) 
subjects in Ofloxacin group and 80.7% (n=71/88) in Cefotaxime 
group. In the other study, Navasa et al., evaluated and compared 
ofloxacin with cefotaxime for the treatment of SBP16. They 
randomized 103 subjects with uncomplicated SBP to ofloxacin (64 
subjects) and cefotaxime (59 subjects). Their results demonstrated 
that infection was resolved in 84% of patients in the ofloxacin 
group and 85% in the cefotaxime group. The results are similar to 
the present study results, yet efficacy was better in the present 
study (90.9%) with oflaxacin.  The difference may be attributed to 
the fact that we used intravenous ofloxacin as compared to oral 
oflaxacin, which was used by Navasa et al. Several authors 
evaluated quinolones other than ofloxacin for the treatment of 
SBP.  
 Chavez et al17 in their systematic review analyzed different 
types of antibiotic therapies being reported for the treatment of 
SBP. They included 13 studies in their analysis and all of them 
were randomized controlled trials. They reported that there is no 
significant difference in efficacy between higher dosage or longer 
duration of therapy and lower dosage or shorter duration of therapy 
with 3rd generation cephalosporins and in patients with less severe 
disease (uncomplicated SBP), quinolones may be considered as 
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the first treatment option. Quinolones are better option than third 
Generation cephalosporins in treatment of SBP as efficacy and 
cost savings are concerned. Other advantages of Quinolones are 
its simple oral administration after two days of treatment, thereby 
decreasing the duration of average hospital stay and increased 
patient satisfaction in the form of oral treatment. 
 Angelini et al18 assessed the effectiveness of quinolones 
(ciprofloxacin, from IV to oral step-down therapy), in comparison 
with ceftazidime in one hundred and sixteen subjects with 
spontaneous bacterial peritonitis. Initially ciprofloxacin was 
administered in a dose of 200 mg BD (intravenous) and 
subsequently was switched to oral dose of 500 mg BD when sign 
and symptoms of disease disappeared. Ceftazidime was given in a 
dosage of 2 grams BD19-20. In patients who had renal dysfunction, 
dose of both the antibiotics was accordingly adjusted. They 
reported that infection was resolved in 80% of subjects who 
received ciprofloxacin and in 84% who received Ceftazidime.  
 Although the current practice is in favor of third generation 
cephalosporins as a standard treatment for SBP, treatment with 
qunilones have shown promising results. The study has few 
limitations therefore there is need of further comparative trials with 
larger sample size to accurately determine the role the quinolone 
play in treatment of SBP21-23.  
 

CONCLUSION 
The efficacy of Ofloxacin was significantly better on day 5 
compared to Cefotaxime in subjects. ofloxacin is a better option 
than Cefotaxime in treating spontaneous bacterial peritonitis. 
However, further studies with larger sample size required. 
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