
Original Article

A signi�cant number of hospitalized cirrhotic patients with 
ascites develop spontaneous bacterial peritonitis (SBP), 
which is a potentially fatal complication [1, 2]. When 
t r e a t i n g  S B P,  t h i r d - g e n e r a t i o n  c e p h a l o s p o r i n 
administered intravenously is considered the therapy of 
choice [3]. Several trials have demonstrated that 
antibiotics administered intravenously �rst, with 
subsequent oral step-down dosing (switch treatment) work 
just as well [1]. This study did not compare cipro�oxacin 
switch therapy with an intravenous third-generation 
cephalosporin. Previous studies demonstrated that it is 
e�cacious in treating both severe and simple SBP [4]. 
Researchers found that o�oxacin taken orally was just as 
effective as intravenous (IV) cefotaxime. However, they 
only ascertained those with simple SBP [5]. A further 
reduction in effective arterial blood volume as a result of 
the infection is believed to be the aetiology of type 1 HRS 
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[6]. Administering intravenous albumin in conjunction with 
antibiotic therapy is an e�cient means of preventing HRS. 
Vasoconstrictors such as Ornipressin, Terlipressin, 
Noradrenaline, or Midodrine [7]. Patients with cirrhosis 
who develop spontaneous bacterial peritonitis may not 
always need ceftazidime or ceftriaxone; cipro�oxacin may 
be an appropriate substitute. There was an 82% resolution 
rate for spontaneous bacterial peritonitis in the 
ceftriaxone group and a 91% resolution rate in the 
intravenous cipro�oxacin group [8]. Decompensated 
cirrhosis of the liver patients accounts for 13% of all cases 
of spontaneous bacterial peritonitis, which is de�ned as an 
infection of ascetic �uid [9]. In the case of spontaneous 
bacterial peritonitis, germs in the intestinal lumen invade 
the lymph nodes, leading to bacteremia and contamination 
of the ascetic �uid. Streptococcal pneumonia and 
Escherichia coli are the most prevalent bacteria and 
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viruses. The diagnosis is con�rmed when the PMN count in 
the ascetic �uid is equal to or more than 250/mL. To detect 
early infections, diagnostic paracentesis is commonly 
performed on hospitalized cirrhotic patients with ascites. 
Many patients have fever, nausea, vomiting, mental 
abnormalities, and ileus as symptoms of infection; 
however, some individuals may not experience any 
symptoms at all [9]. Therapeutic options for Spontaneous 
Bacterial Peritonitis include several medications. It has 
been usual practice to utilize quinolones and third-
generation cephalosporins. Two trials found that 78.3 to 
78.4% of patients treated with Cipro�oxacin ended up with 
spontaneous bacterial peritonitis resolution, compared to 
67% with Ceftriaxone [10]. This study aims to contrast the 
e�cacy of Ceftriaxone with intravenous Cipro�oxacin in 
treating spontaneous bacterial peritonitis in a single 
setting and to determine comparative e�cacy.

M E T H O D S

This prospective interventional study was conducted at 
the Department of Medicine GHURKI Trust and Teaching 
Hospital, Lahore after getting approval with reference # 
3335/HR/GTH. Non-probability sampling technique was 
used. A sample size of 356 patients (178 in each group) is 
calculated with a 5% level of signi�cance, 95% power of the 
test and by taking an expected percentage of e�cacy IV 
Cipro�oxacin as 93% and for Ceftriaxone as 81.4% for 
Spontaneous bacterial peritonitis patients with 95% CL [11, 
12]. The following formula was used for the sample size n; 
n=(Zα/2+Zβ)2 * (p1(1-p1) + p2(1-p2)) / (p1-p2)2, where Zα/2 is 
the critical value of the Normal distribution at α/2 (e.g. for a 
con�dence level of 95%, α is 0.05 and the critical value is 
1.96), Zβ is the critical value of the Normal distribution at β 
(e.g. for a power of 80%, β is 0.2 and the critical value is 
0.84) and p1 and p2 are the expected sample proportions of 
the two groups. Cirrhosis patients with SBP were included 
if they were 35–70 years old. Exclusion criteria were 
patients with a history of hemorrhagic ascites or systolic 
blood pressure (SBP) caused by trauma (RBC >50000/mm3) 
on ascites �uid testing. All patients with liver cirrhosis who 
met the inclusion criteria were chosen after the study 
received permission from the Institutional Review Board. 
Ultrasound of the abdomen revealed cirrhosis of the liver. 
Demographic data such as age, sex, residence, and 
socioeconomic status, were obtained after informed 
written consent. A sterile diagnostic ascitic �uid aspiration 
was conducted using a 20 cc syringe to con�rm the 
diagnosis of SBP, which was based on the patient's medical 
history and physical examination. The 178 patients in group 
I were given 200 mg of cipro�oxacin intravenously every 12 
hours, whereas the 178 patients in group II were given 1 g of 
ceftriaxone intravenously every 12 hours for six days. After 
six days of treatment, the effectiveness of the treatment 
was assessed by analyzing clinical symptoms. These 
symptoms included a normalization of the patient's 
temperature (from 98.6°F to 98.2°F) and the absence of 

abdominal pain (from palpatory testing to clinical 
examinations of the abdomen). Additionally, the hospital 
laboratory tested 20 cc of ascitic �uid (obtained by sterile 
paracentesis) for the neutrophil count. A performance was 
used to record all of the data that was obtained. After data 
collection was complete, SPSS version 23.0 was used for 
analysis. The mean and standard deviation were used to 
show quantitative variables such as age, body mass index 
(BMI), and ascitic �uid polymorphonuclear neutrophil 
count. Frequency and percentage are the best ways to 
display qualitative characteristics such as effectiveness 
and sex. A Chi-Square test was used to compare the two 
groups' effectiveness. Any p-value less than 0.05 was 
deemed to be statistically signi�cant.

R E S U L T S

There were a majority of 220 (61.8%) male and 136 (38.2%) 
female in all cases (Figure 1).

Figure 1: Distribution of Gender in All Cases

Patients in group I had a mean age of 53.21 ± 8.22 years with 
had body mass index of 24.6 ± 7.38 kg/m2 and in group II 
mean age was 53.15 ± 11.67 years and had a body mass index 
of 24.8 ± 6.20. There was the majority of cases from urban 
areas 208 (58.4%). 130 (36.5%) cases had poor socio-
economic status, 178 (50%) cases were from the middle 
class and 48 (13.5%) cases had upper class.The most 
common symptom was abdomen pain, fever, hepatic 
encephalopathy and ileus (Table 1).

Table 1: Baseline Information of the SBP Patients

Characteristic

53.15

49.4

Mean Age (years) 106.36
2Mean BMI (kg/m ) 24.8

53.21

24.6

Group I (178) Group II (178) Total (356)

208 (58.4%)

Area of Residence

Urban 106 (29.8%)102 (28.7%)

72 (20.2%)Rural 148 (41.6%)

Socio-economic status

76 (21.3%)

70 (19.7%)

178 (50%)

Poor 130 (36.5%)

Middle 93 (26.1%)

60 (16.9%)

85 (23.9%)

48 (13.5%)Upper 15 (4.2%)33 (9.3%)

Clinical Symptoms

50 (14.04%)

130 (36.5%)

Abdomen Pain 130 (36.5%)

Fever 70 (19.7%)

80 (22.5%)

60 (16.9%)
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Gender

Females
38%

Males
62%

50 (14.04%)
Hepatic 

Encephalopathy 30 (8.4%)20 (5.6%)

46 (12.9%)Ileus 28 (7.9%)18 (5.1%)



D I S C U S S I O N

Cirrhosis with ascites is a potentially deadly consequence. 
Even with conventional therapy, the infection-related 
death rate linked with SBP can reach 27%. Patients with 
chronic liver illness may �rst experience a symptomatic 
SBP as a kind of ascites. Patient lives can be saved by 
detecting infections early and administering antibiotics 
promptly.  These antibiotic  alternatives include 
ceftriaxone, cefotaxime, ampicillin, cipro�oxacin, 
o � o x a c i n,  a n d  m e t r o n i d a z o l e.  N o r � o x a c i n  a n d 
cipro�oxacin are examples of �uoroquinolones; these 
antibiotics are e�cient against most enterobacteria and 
aerobic gram-negative bacilli, thus they look like a good 

In group I e�cacy was found in 142 (79.8%) and in group II 
effectiveness was found in 160 (89.9%) with p-value=0.007 
(Table 2).

Table 2: Comparison of Effectiveness of Both Medicines

Variables

0.007

E�cacy

Yes 160 (89.9%)142 (79.8%)

Group I (178) Group II (178) p-value

No 18 (10.1%)36 (20.2%)

A reduction in ascetic �uid polymorph nuclear count in both 
groups was found after 6 days with p<0.003 (Table 3).

Table 3: Comparison of AFPN in Patients After 4 Days

Variables

0.000At Start 7156 ± 2377015 ± 158

Group I Group II p-value

After Treatment 1026 ± 465967 ±147 >0.003

AFPN=Alpha-fetoprotein Negative

The frequency of complications in group II was higher 
found in 16 (8.9%) cases and in group I found in only 5 (2.8%) 
cases. 4 cases in group I and 2 cases in group II left against 
medical advice (AMA). The mortality rate was also non-
signi�cant among both groups (Table 4).

Table 4: Association of Adverse Events

Variables

4 (2.2%)Group I 4 (2.2%)5 (2.8%)

Complications Cases Left AMA Mortality Rate

Group II 2 (1.1%)16 (9.0%) 5 (2.8%)

p-value 0.009<0.0133 0.010

AMA=Against Medical Advice

Among 21 cases of complications, renal failure was found in 
12 cases, followed by gastrointestinal hemorrhage in 6 
cases and hepatic encephalopathy in 3 cases. (Table 5).

Table 5: Post-treatment Complications in Both Groups

Variables

Complications

Group I (178) Group II (178)

Renal Failure 9 (5.1%)3 (1.7%)

Gastrointestinal Hemorrhage 5 (2.8%)1 (0.6%)

Hepatic Encephalopathy 2 (1.1%)1 (0.6%)

Total 16 (9.0%)5 (2.8%)

choice for prophylaxis. A previous case-control study 
found that 120 patients with cirrhosis with upper 
gastrointestinal bleeding who were given 500 mg of 
cipro�oxacin twice a day for seven days following 
endoscopy had a lower rate of con�rmed bacterial 
infection (10% vs. 45%), but no mortality [13]. The empirical 
therapy of choice for cirrhotic individuals suffering 
spontaneous bacterial peritonitis was cefotaxime or 
ceftriaxone. Patients with cirrhosis who develop 
spontaneous bacterial peritonitis may bene�t from using 
cipro�oxacin instead of cefotaxime or ceftriaxone. The 
percentage of spontaneous bacterial peritonitis cases 
resolved in the groups treated with intravenous 
cipro�oxacin (80%) and ceftriaxone (83%). Based on these 
�ndings, intravenous cipro�oxacin is a cost-e�cient and 
almost equally effective alternative to cefotaxime and 
ceftriaxone for treating spontaneous bacterial peritonitis 
in cirrhotic patients [14, 15]. The frequency of SBP in 
cirrhotic patients and its reaction to various treatment 
regimens has been the subject of several local and 
international investigations. Famous antibiotics 
Cipro�oxacin (Fluoroquinolone) and ceftriaxone (3rd 
Generation Cephalosporin) were the subjects of this 
comparative investigation. Due to the rise of multiple drug 
resistance, there has been a noticeable drop in the 
effectiveness of both treatments recently; hence, it was 
important to determine if they are equivalent or not. With a 
p-value of 0.002, this research indicated that both 
Cipro�oxacin and ceftriaxone were very successful in 
treating SBP, with 79.8% and 89.1% of patients, 
respectively, bene�ting from treatment. According to 
additional research, oral cipro�oxacin had a somewhat 
higher e�cacy than ceftriaxone (80% vs. 76%). According 
to the previous study, the infection clearance rate with 
cipro�oxacin was 78.4% and with ceftriaxone, it was 80% 
[16]. Current �ndings are quite consistent with those of 
these investigations. Ceftriaxone was shown to be 
effective in curing 91% of SBP patients in a comparable 
past trial [17]. The results showed that there is no 
substantial difference in the effectiveness of the two 
drugs, cefotaxime and cipro�oxacin when it comes to 
treating SBP. In the current study majority, 220 (61.8%) 
were male and 136 (38.2%) were female in all cases. 
Included patients who had a mean age of 53.15 ± 11.67 years 
and had a body mass index of 24.8 ± 6.20 kg/m2. There were 
the majority of cases from urban areas 208 (58.4%). 130 
(36.5%) cases had poor socio-economic status, 178 (50%) 
cases were from the middle class and 48 (13.5%) cases had 
high status. These results were comparable to the previous 
study conducted by MacIntosh [18]. Current analysis 
revealed a reduction in ascetic �uid polymorph nuclear 
count in both groups after 4 days with p<0.003, similar to 
the �ndings of previous studies [17]. The Frequency of 
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complications in group II was higher found in 16 (8.9%) 
cases and in group I found in only 5 (2.8%) cases. 4 cases in 
group I and 2 cases in group II left against medical advice. 
The mortality rate was also non-signi�cant among both 
groups. These were in line with the previous �ndings [19, 
20]. Cipro�oxacin and ceftriaxone both have the potential 
to save lives and improve the prognosis of SBP, but they 
require more clinical trials in this context due to limited 
access to healthcare. Its main drawback is that it is a 
single-center research with a small sample size. To validate 
and generalize these �ndings, a large-scale randomized 
multicenter clinical investigation is necessary.
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