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ABSTRACT 
 

Background: Liver cirrhosis is a leading cause of morbidity and mortality worldwide 
(1,2) 

but exact 
prevalence of cirrhosis is not known. Prevalence of Hepatic encephalopathy (HE) also known as porto-
systemic encephalopathy (PSE) is 24% in cirrhotic patients 
Aim: To compare efficacy of Neomycin and Ciprofloxacin for secondary prophylaxis of portosystemic 
encephalopathy (PSE) in liver cirrhotic patients. 
Study Setting& duration: Two years in East Medical Ward Mayo Hospital Lahore, Pakistan 
Study Design: Randomized Control Trail 
Sample Size: 280 cases randomly assigned into two groups 
Methods: Patients coming with PSE were included after they became conscious. Patients were 
divided into two groups. One group received Ciprofloxacin &other group was given Neomycin at 
discharge. Patients were followed for relapse of PSE for 6 months. 
Results: Among 280 subjects the mean age of the patients in Neomycin group was 50.35±6.72 where 
as in the ciprofloxacin group that was 50.33±7.09. Total 59.6% patients were male and 40.4% patients 
were female. In Grade I hepatic encephalopathy 1.07% patients were presented,37.14% in Grade 
II,39.28% were in Grade III,22.5% patients were in Grade IV hepatic encephalopathy. In follow up at 3 
months in neomycin group 46.32% patients did not developed porto systemic encephalopathy, 13.23% 
patients developed porto systemic encephalopathy, 26.47% patients expired, In ciprofloxacin group 
10.41% patients did not developed porto systemic encephalopathy, 50.69% patients developed porto 
systemic encephalopathy, 31.94% patients expired, 9.94% patients lost the follow up. Pearson chi-sq. 
= 66.619 P = 0.000. In follow up at 6 months in neomycin group 46.32% patients did not developed 
porto systemic encephalopathy, 13.23% patients developed porto systemic encephalopathy, 26.47% 
patients expired. In ciprofloxacin group 10.41% patients did not developed porto systemic 
encephalopathy, 50.69% patients developed porto systemic encephalopathy, 31.94% patients expired. 
Conclusions: Neomycin is more effective in preventing Porto-systemic encephalopathy than 
ciprofloxacin. Mortality rate among neomycin group is less as compared to ciprofloxacin groups. 
Keywords: Liver Cirrhosis, PSE, Secondary prophylaxis. 

 

INTRODUCTION 
 

Liver cirrhosis is a leading cause of morbidity and 
mortality worldwide

1,2
but exact prevalence of cirrhosis 

is not known
3
. An estimate shows that up to 1% of 

population is affected worldwide but percentage is 
even higher in most developing countries of Asia and 
Africa where chronic viral hepatitis B and C is more 
prevalent

4
.Liver Cirrhosis is becoming an epidemic in 

Pakistan due to a high prevalence rate of viral 
hepatitis B and C in ourcommunity

14
. Unfortunately, 

prognosis of livercirrhotic patients is poor in long 
term. Mortality rate of50 to 70 percent have been 
observed at one year 
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follow-up

9
.Most often is due to advanced stage of 

liver cirrhosis resulting to catastrophic complications
9
. 

Fibrosis is the key event leading to liver cirrhosis and 
life threatening complication

5
. Liver cirrhosis and its 

complications are affecting the socio-economic 
values at gross level

11
. 

One of the major complications of liver cirrhosis 
is hepatic encephalopathy (HE). Prevalence of HE 
also known as portosystemic encephalopathy (PSE) 
in cirrhotic patients is 24%

2
. It is characterized by 

neuropsychiatric expression that can vary in severity 
from a mild modification in mental state to a coma, 
while sometimes neuromuscular symptoms can be 
examined

6
. An important outcome of the disease is 

distraction of portal blood circulation into the systemic 
circulation through porto-systemic collateral vessels 
thus bypassing the hepatic metabolism

7
. HEis also 

illustrated in patients without liver cirrhosis with either 
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spontaneous or surgically producedporto-systemic 
shunts. It can occur in patients with quickly occurring 
liver disease without evidence of porto-systemic 
shunting

8
. 

Advance research in recent years has made 
significant progress toward prevention and treatment 
of common complications of liver cirrhosis

4
. HE is 

often precipitated by identifiable factors such as 
variceal bleeding, gut infections, constipation and 
electrolyte imbalance

10,11
.Proper identification and 

management of precipitating factors is the key to 
prevent these complications of cirrhosis.

(10)(11)
To 

prevent of episodicporto-systemic encephalopathy is 
an important deal in the treatment of chronic liver 
diseas

15,16,17,18,19
 especially since symptoms of overt 

encephalopathy are debilitating and decrease the 
ability for self-care, leading to improper nutrition and 
non adherence to a therapeutic regimen, which in 
turn leads to severe symptoms, frequent 
hospitalizations, and a poor quality of life. 

Use of lactulose and antibiotics play important 
role in changing gut flora and thus preventing 
HE

12
.By using effective oral antibiotics to prevent the 

recurrence of PSE, we can reduce the morbidity and 
mortality of liver cirrhosis, thus reducing the socio-
economic burden associated with this illness. In 
antibiotics Neomycin is widely used for prophylaxis

13
. 

Due totoxicity of neomycin its use has been limited to 
either topical or oral preparations . Benefits from 
neomycin, the most widely used drug, are attributed 
to effects on colonic bacteria

23
.Although 

gastrointestinal absorption of orally administered 
neomycin is reported to be as low as 0.58% on 
average

21,24
.Plasma levels of “Neomycin” are 

negligible
21,22

. It should not be used for more than six 
months and to be alert for signs of renal and auditory 
toxicity

22
. 

While Ciprofloxacin is also rationally being used 
in clinical practice but evidence regarding the benefit 
of these medicines in secondary prophylaxis is far 
from being established.

 (14)
A large sized randomized 

trial is needed to establish the role of Ciprofloxacin in 
prevention of PSE.

 

Management of these patients in our country is 
not only difficult but also complicated as these 
patients present at a very late stage. Few treatment 
options are available. Neomycin and ciprofloxacin for 
management of these patients is cost effective and 
easily available in our setup. Objective of this study is 
to assess the treatment efficacy of these two drugs 
so that we can delineate guidelines for management 
of such patients that will avoid complications in 
patients with portosytmatic hepatic encephalopathy 
but also patients will benefits from these treatment 
options. 
 

MATERIAL AND METHODS 
 

This randomized longitudinal trial was carried out in 
East Medical wards, Mayo Hospital, Lahore during a 
period of two years. The samplesize of this study was 
280 cases calculated fromRaosoft calculator as 
described by Ezechi et al. The margin of error was 
5% and confidence level was 95%.Consecutive 
patients of PSE were randomized in ciprofloxacin and 
neomycin group. 
Inclusion Criteria: 
All those patients between the age of between 18-60 
years with liver cirrhosis established and those 
patients  recovered from current episode of Porto 
systemic Encephalopathy in hospital and being 
discharged were included in the study. 
Exclusion Criteria: 

 Patients with history of psychiatric illness or 
history of tranquilizer intake 

 Patients with portal vein thrombosis on 
Ultrasonography 

 History of alcohol intake 

 Altered conscious level due to drug poisoning 

 Hypersensitive to Neomycin or Ciprofloxacin 

 Patients with co-morbid condition like 
glomerulonephritis, renal failure, and congestive 
heart failure 

 Patients already receiving oral antibiotics on 
regular basis 

 Patients with contraindication for use of 
Aminoglycosides and Fluoroquinolones 
Clinic visits occurred on days 7, 14, 56, 112, and 

thereafter through day 168 (end of the treatment 
period). Patients were also monitored during the 
weeks without due clinic visits for any side effect of 
drugs or episode of PSE.SPSS 13.0 was used for 
statistical analysis. Chi-square test was use on 
qualitative as well quantitative data to assess the 
significance between the two groups for out of 
intervention with statistical significant at P <0.05.  
 

RESULTS 
 

Hematological parameters, BUN and Prothrombin 
time of both groups taken afterinclusion of the 
patients in study has no significant difference 
(P>0.05).The mean age of the patients in Neomycin 
group was 50.35±6.72 where as in the ciprofloxacin 
group that was 50.33±7.09. (P= 0.981) (Table1) Total 
59.6% patients were male and 40.4% patients were 
female. In neomycin group were 56.6% patients were 
male and female patients were 43.4%. In 
ciprofloxacin group 62.5% male while 37.7% were 
female patients. Pearson's chi- square =1.005 P = 
0.316. In neomycin group 26.47% patients expired, 
13.67% patients lost the follow up. In ciprofloxacin 
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group 31.94% patients expired, 9.94% patients lost 
the follow up. These patients were excluded from 
final analysis model.  

In follow up at 3 months, overall 27.85% patients 
did not develop porto systemic encephalopathy while 
32.26% patients developed porto systemic 
encephalopathy, 29.28% patients expired, 10.35% 
patients lost the follow up. Statistically significant 
number (Pearson chi-sq=66.619 P value =0.000) of 
patients in ciprofloxacin group (50.69%) developed 
porto systemic encephalopathy as compared to 
neomycin group 13.23%.   

With follow up period up to 6 months overall 
27.85% patients did not develop porto systemic 
encephalopathy, 32.26% patients developed porto 
systemic encephalopathy, 29.28% patients expired 
which were again excluded from final analysis. In 
neomycin group 46.32% patients did not developed 
porto systemic encephalopathy, 13.23% patients 
developed porto systemic encephalopathy, 26.47% 
patients expired. In ciprofloxacin group 10.41% 
patients did not developed porto systemic 
encephalopathy, 50.69% patients developed porto 
systemic encephalopathy, 31.94% patients 
expired.Pearson chi-sq. = 63.138 P = 0.000.  
 
Table 3: Comparison of two group’s laboratory values 

Characteristics Neomycin Ciprofloxacin Pvalue 

Haemoglobin 
level (g/dl) 

8.98± 1.9 9.18±2.02 
0.390 

Total leukocyte 
count×10

3
/mm

3
 

10.0 ± 16.9 9.88±9.23 
0.935 

Platelet 
count×10

3
 /mm

3
 

105.29±76.9 151.88±53.3 
0.314 

Serum 
bilirubin(mg/dl) 

1.87±1.86 1.68±1.35 
0.328 

Serum 
albumin(g/dl) 

3.19±0.55 3.18±0.7 
0.957 

Serum 
creatinine(mg/dl) 

1.23±0.44 1.36±0.59 
0.041 

Blood urea 
nitrogen(mg/dl) 

34.34±16.6
1 

36.33±16.61 
0.318 

Prothrombin 
time(seconds) 

2.63±0.7 2.50±0.78 
0.135 

 
Table 4 Comparison of TP score and follow up days 

 
Treatment 

group 
Mean 

Std. 
Deviation 

p-value 

CTP class 
score 

Neomycin 11.47059 5.524278 
0.271 

Ciprofloxacin 10.93056 1.945599 

Days of 
Follow up 

Neomycin 106.9118 64.95018 
0.000 

Ciprofloxacin 47.6111 48.09884 

 
Clinical sign and symptom of the patients in both groups 
are follow. 
 
 

Table-6: Sign and Symptoms among treatment group 

Sign and 
Symptoms 

Treatment group of patient 

Neomycin Ciprofloxacin Total 

Pusle>100/min 11.76% 14.58% 13.21% 

BP< 90 systolic 0.73% 1.38% 1.07% 

Ascites 84.55% 87.5% 86.07% 

Spiderangioma 11.02% 13.19% 12.14% 

Ankle edema 77.94% 74.30% 76.07% 

Malena 83.82% 77.77% 80.71% 

GI Bleeding 64.70% 63.88% 64.28% 

Splenomegaly 98.52% 95.13% 96.7% 

Dilated portal 
vein 

4.41% 4.86% 4.64% 

 
Table 7:Grades of Hepatic Encephalopathy: 

Grade of Hepatic 
encephalopathy 

Treatment group of patient 
Total 

Neomycin Ciprofloxacin 

Grade I 0.73 1.38 1.07 

Grade II 37.5 36.80 37.14 

Grade III 40.44 38.19 39.28 

Grade IV 21.32 23.61 33.5 

Chi- square= 0.540   p-value=0.910 
Grade 1- Trivial lack of awareness, shortened attention 
span. Impairment noted on arithmetical testing 
Grade 2- Lethargy, disorientation in time, clear personality 
change, or inappropriate behavior 
Grade 3- Very drowsy, semi-comatose but responsive to 
stimuli, confused, gross disorientation in time or space, 
bizarre behavior 
Grade 4- Coma 

 

DISCUSSION 
 

The prevention of overt hepatic encephalopathy is an 
important goal for the treatment liver cirrhosis 
patients, particularlywhile symptoms of recurrent 
encephalopathy are devastating and decrease the 
capability for self-care, leading to inappropriate 
nutrition and nonadherence to a remedial regimen, 
which consecutively leads to severe symptoms, 
repeated hospitalizations, and a poor feature of life. 
In recent decades no major advances in HE therapy 
has been achieved

26
.Hopeful results regarding 

benefit versus risk of antibiotics use are the most 
favorable

27,28
. Oral antibiotics that nearby low 

absorption can reduce the small intestinal bacterial 
overgrowth (SIBO) which is habitually associated with 
liver cirrhosis

29, 30
. For this reason, antibiotics can be 

predominantly useful in disaster settings to control 
ammonia production, but head-to-head comparisons 
in HE treatment are insufficient.  

This study has reported that neomycin reduced 
the risk of episode of hepatic encephalopathy during 
a 6 month period among patients having a new 
history of evident recurrent hepatic encephalopathy

31
. 

The efficiency of a specific treatment with 
neomycin sulfate has so far not been submitted to 
experimental trials. Strauss et alstudied for the period 
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of five years, 102 cirrhotic patients developed hepatic 
encephalopathy at admission or during 
hospitalization, and 39 were randomized for 
treatment with either neomycin sulfate or placebo. 
The group of disqualified patients (n=63) was 
compared with the randomized group (n = 39), and 
no statistical differences were found concerning, 
Child-Pugh classification, etiology of cirrhosis, 
precipitating factors and grade of hepatic 
encephalopathy. The remedy for hepatic 
encephalopathy consisted in the control of 
precipitating factors associated with 6 g of neomycin 
sulfate "per os" or placebo. The time beyond between 
the initiation of the therapeutic procedure and falling 
off to grade zero of hepatic encephalopathy was 
39.11 +/- 23.04 hours for the group of active 
neomycin, and 49.47 +/- 21.92 hours for the placebo 
group, but this difference did not achieve statistical 
significance

32
. 

According to Child-Turcotte-Pugh (CTP) class, 
76.78% patients were presented in class C, 22.5% 
were in class B, 0.71% was in class A. In neomycin 
group 77.20% were in class C, 22.05% were in class 
B, 0.73% were in class A.In follow up at 3 months in 
neomycin group 46.32% patients did not developed 
porto systemic encephalopathy, 13.23% patients 
developed porto systemic encephalopathy, 26.47% 
patients expired, and at follow up at 6 months in 
neomycin group 46.32% patients did not developed 
porto systemic encephalopathy, 13.23% patients 
developed porto systemic encephalopathy, 26.47% 
patients expired.   

In follow up at 3 months in neomycin group 
46.32% patients did not developed porto systemic 
encephalopathy, 13.23% patients developed porto 
systemic encephalopathy, 26.47% patients expired, 
and at follow up at 6 months in neomycin group 
46.32% patients did not developed porto systemic 
encephalopathy, 13.23% patients developed porto 
systemic encephalopathy, 26.47% patients expired.   
Also this study shows the superiority of neomycin 
therapy over treatment with Ciprofloxacin. It was first 
time performed the comparison of neomycin 500mg 
OD and ciprofloxacin 750 weekly for secondary 
prophylaxis of hepatic encephalopathy. All patients 
received concomitant lactulose during the study 
period, and a significant treatment effect was noted 
within 6 month follow up after randomization. 

In the current, prospective study, neomycin 
therapy reduced the risk of hospitalization involving 
hepatic encephalopathy, reflecting the clinical 
significance of efficacy findings. Also, this reduced 
risk supports the results of retrospective chart 
reviews which have shown that use of neomycin is 
associated with a significantly lower frequency of 
hospitalization. 

In one study the modifications of colon 
microflora in 14 patients under oral ciprofloxacin 
therapy were examined. All patients were affected by 
hepatic encephalopathy. A marked decrease in 
enterobacteria with both doses was noticed in the 
first few days, with a complete disappearance from 
days 3-6 of therapy and a return to normal within 2 
weeks after interruption of treatment. Gram-positive 
and Gram-negative aerobic and anaerobic flora was 
not affected significantly. As a consequence of these 
results, the treatment of six patients affected by PSE 
(grade 2-3) was studied, testing the colon microflora 
changes, the presence of circulating endotoxins and 
blood ammonium levels before, during and after 12 
days of therapy. A marked reduction or suppression 
of enterobacteria was observed, and a prompt 
normalization of blood ammonium levels, the 
disappearance of circulating endotoxins and a clear 
clinical improvement in (83%) 5 out of 6 patients

33
. 

The limitations of the present study were that it 
was not a blinded study and did not assess health 
related quality of life. Treatment with antibiotics of 
both group were done through longitudinal 
randomized trial, therefore, it was not possible to 
perform a blinded study. However, low dose of 
neomycin and ciprofloxacin were well tolerated by all 
the patients and none of the patients had to 
discontinue drug due to its side effects.  

Present study is unique comparing to other 
studies underwent for secondary prophylaxis of 
portosystemic encephalopathy, as no randomized 
control trail of ciprofloxacin vs neomycin were 
performed with such a large sample size, with 
6months follow up and minimum neomycin 500mg 
OD dose vs ciprofloxacin 750mg weekly dose. 
“Neomycin” therapy reduced the risk of 
hospitalization involving porto-systemic encephalo-
pathy, reflecting the clinical significance of our study. 
Our study has shown that “neomycin” as compared 
with “ciprofloxacin”,is associated with a significantly 
reduced episodes of overt porto-systemic 
encephalopathy. The incidences of adverse events in 
general and adverse events consisting of infection in 
particular were similar in the “neomycin” group and 
the “ciprofloxacin” group. In summary, this study 
showed a robust protective effect of “neomycin” 
against episodes of Porto-systemic encephalopathy 
as compare to ciprofloxacin. 

 

CONCLUSION 
 

Present study strongly suggests that Neomycin is 
more effective in preventing Porto-systemic 
encephalopathy than ciprofloxacin.  
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