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INTRODUCTION
Porto-systemic encephalopathy (PSE) is a reversible, complex
neuropsychiatric syndrome characterized by disturbances in
consciousness and behaviour, personality changes, fluctuating
neurological signs and distinctive electro-encephalographic
changes, which occur secondary to chronic liver disease.1  It
may be present in 50 to 70% of all patients with cirrhosis
including those in whom abnormalities are demonstrable only
by psychometric testing.2

There are many precipitating factors, which may lead to devel-
opment of PSE such as accumulation of ammonia, production
of false neurotransmitters,3 decreased activity of urea-cycle
enzymes due to zinc deficiency,4 and deposition of manganese
in the basal ganglia.5 Among these factors, ammonia has a
key importance in the pathogenesis of PSE. Most of the
precipitating factors produce hyperammonemia such as
gastrointestinal bleeding; excess dietary protein, constipation
and hypokalemia induced renal production.6 Colonic bacteria
are considered the main source of ammonia and stomach is
believed to be an alternative site in H. pylori infected subjects.6
H. pylori infection is common through out the world and 

approximately half of the world’s population is infected.7 An
estimated prevalence of H. pylori infection is 30% to 40% in
United States and Western Europe and about 80% in many
developing countries.8

The relationship between H. pylori and PSE has been reported
in many studies9-11 in which hyperammonemia was signifi-
cantly reduced after eradication of H. pylori with remission of
PSE.  The ammonia produced in the stomach by H. pylori is not
absorbed normally except in cases of severe atrophic gastritis,
renal failure and liver dysfunction.12

Chronic liver disease is common in local population and so is
the prevalence of H. pylori.13,14 This study was conducted to see
the frequency of H. pylori infection and to evaluate its possible
role in the pathogenesis of porto-systemic encephalopathy.

PATIENTS  AND  METHODS
This was an observational and cross-sectional study, conduct-
ed in the medical units of Civil Hospital, Karachi from May
2001 to April 2002. Subjects presenting with porto-systemic
encephalopathy (PSE) were evaluated for enrolment in the
study. Seventy-six subjects were included who were more
than 12 years of age with chronic liver disease and PSE.
Exclusion criteria included acid peptic disease, patients who
had received specific H. pylori eradication therapy in the past,
those with secondary peritonitis and the patients who had
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received antibiotics with anti- H. pylori spectrum in the past two
weeks.
Informed consent was obtained and clinical assessment for
hepatic encephalopathy grading and Child-Pugh classification
was done on admission and recorded in the pre-designed
performa. Standard protocol for the management of PSE was
initiated and the patients were followed-up in the intensive
care units. Blood sample was drawn for the investigations like
blood count, urea, creatinine, electrolytes, liver function tests,
serum protein, prothrombin time, viral profile (HbsAg and
anti-HCV). In addition to these chest X-ray, ultrasound of
abdomen and upper gastrointestinal endoscopy was conduct-
ed in selected cases.

The status of Helicobacter pylori was checked using ELISA
(Abbott Laboratories) kit and the presence or absence of
Helicobacter  pylori IgG antibodies was documented. The testing
kits were provided by Abbott Laboratories (Pakistan) Ltd. at
discounted price for which the investigators paid.

Frequency of H. pylori antibodies in patients with porto-
systemic encephalopathy was calculated and statistical analy-
sis was done on SPSS version 10.01. Continuous variables
were analysed by student’s ‘t’ test for difference in means.
Fischer’s exact test was also used where applicable. Discrete
non-continuous variable were analysed by using Chi-square
test.  p-value < 0.05 was taken as significant.

RESULTS
Among the eligible patients with porto-systemic encephalopa-
thy, 48 (63.2%) were males and 28 (36.6%) were females.
Age of the patients ranged between 17 and 85 years. Severity
of the encephalopathy was graded as shown in (Table I).
Hepatic decompensation was also evaluated based on
Childs-Pugh classification (Table II). All the patients had
porto-systemic encephalopathy due to liver disease; the
etiological factors are shown in (Table III).
The results showed that most of the patients who were in
Child’s class ‘C’ presented with higher grade of encephalopa-
thy (p<0.001). There were only three patients in class ‘A’ and
all presented with grade 2 encephalopathy. In Child’s  ‘B’ there
were 6,18 and 5 patients who presented with hepatic
encephalopathy grade 1,2 and 3 respectively, while in
Child’s ‘C’ there were 3,5,17 and 19 patients with hepatic
encephalopathy grade of 1,2,3 and 4 respectively (Table IV).

Majority [59 (77.6%)] patients had the test positive for H. pylori
antibodies.  Of these 35 were males and 24 were females.  

The relationship of Helicobacter pylori antibodies and the age of
the patients is shown in Figure 1.  There was a strong relation-
ship (p<0.001) between the presence of H. pylori antibodies and
the patients presenting with higher grade of encephalopathy.

DISCUSSION
Porto-systemic encephalopathy (PSE) is a neuropsychiatric
syndrome associated with advanced liver disease. Porto-
systemic shunting is a requisite for the development of PSE.
Porto-systemic shunting of ill-defined substances is suspected
to result in neurotoxicity. This has led to many investigative
and therapeutic efforts aimed at identifying and eliminating
the putative poisons that originate from the gut lumen.
There are various mechanisms for pathogenesis of hepatic
encephalopathy. Ammonia is the substance most often incrim-
inated in the pathogenesis of encephalopathy.  Most of the
precipitating factors of PSE produce hyperammonemia, such
as gastrointestinal bleeding, excess dietary protein, constipa-
tion and hypokalemia- induced renal production of ammonia.
Ammonia levels increase as liver function declines and
decrease with the treatment. Although disturbances in urea
cycle metabolism may result in hyperammonemia, similar
encephalopathy does not exist in patients with isolated hyper-
ammonemia in the absence of other evidence of hepatic
dysfunction.
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Figure 1: Relationship of H. pylori and age of the patients.

Table I:  Classification of hepatic encephalopathy.

Encephalopathy Male Female Total
grade

1 05 04 09

2 18 08 26

3 13 09 22

4 12 07 19

Table IV:  Child’s classification and hepatic encephalopathy grading.

Child’s class Hepatic encephalopathy grade

Grade 1 Grade 2 Grade 3 Grade 4

A -- 03 −− −−
B 06 18 05 −−
C 03 05 17 19

Table II:  Patients with Childs-Pugh classes.

Child-Pugh class Number of patients

A 03

B 29

C 44

Table III:  Viral serology in patients with porto-systemic encephalopathy.

Serological test Number of patients

HbsAg 20

Anti HCV 37

HbsAg + Anti HCV 12

Undetermined 07

                                    



Colonic bacteria are considered the main source of ammonia
and its clearance is impaired in patients with cirrhosis due to
decreased urea-cycle function, increased porto-systemic
shunting and decreased uptake by muscle cells peripherally.
It is responsible for the neurotoxic manifestations of PSE.15
H. pylori mainly infects the stomach and is known to produce
copious amount of ammonia due to its strong urease activity
many times greater than that of urease positive enterobacter.16
The role of H. pylori in the pathogenesis of PSE has been a
subject of ongoing debate. 
Previous studies have reported that ammonia levels of gastric
juice and serum ammonia levels in cirrhotic patients were
significantly higher in H. pylori positive patients as compared to
those with negative status.17  This study on patients with PSE
was conducted to explore the significance of H. pylori infection
in hepatic encephalopathy.
The results of the study have shown that the prevalence of
Helicobacter pylori infection was high (77.6%) in patients present-
ing with porto-systemic encephalopathy. The results of this
study (76.5%) are comparable to  study conducted in Italy, by
Siringo et al.18 and 76% as reported by Tsai et al.19 in Taiwanese
population with cirrhosis. In Pakistan, the frequency of H. pylori
antibodies has been reported to be 74% in cirrhotic patients.11

Xu reported the frequency of H. pylori antibodies to be 71.4% in
Chinese patients with PSE20 and 67% in American population
with PSE as reported by Dasani et al.6 There are other studies
which have reported a lower frequency (20.3% to 60%) of
H. pylori associated with PSE in patients with cirrhosis.15,21-29
Several extra-intestinal diseases have been associated
with Helicobacter pylori infection. Hepatic encephalopathy has
been linked to H. pylori infection because of the ammonia
produced by the organism in the stomach. H. pylori infection is
commoner in cirrhotic patients with hepatic encephalopathy
than in those without. Increased ammonia levels have been
observed in the gastric juice and blood more commonly in
cirrhotics with H. pylori infection than in those without. Though
the amount of ammonia produced by H. pylorimay be too small
to contribute to hepatic encephalopathy, eradication of H. pylori
has been shown to improve the blood ammonia levels and
hepatic encephalopathy.30,31 

The study had a limitation in determination of the status of
H. pylori on the basis of IgG antibodies, which does not differ-
entiate between an active infection and previous exposure.
The test for stool antigen was not widely available when the
study was conducted. However, the H. pylori titre was observed
to be rising with the severity of hepatic encephalopathy. This
suggests that Helicobacter pylori may have a role in the
pathogenesis of hepatic encephalopathy. However, a large
number of cases should be studied for further confirmation.

CONCLUSION
In this study, frequency of H. pylori antibodies was significant-
ly high in patients of porto-systemic encephalopathy. This
may suggest that presence of Helicobacter  pylori may have some
role or may add to the pathogenesis of encephalopathy in

patients with liver disease. However, larger studies are
needed to establish H. pylori as a cause of porto-systemic
encephalopathy in patients with liver disease with porto-
systemic shunting. 
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