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Background and study aim: 
Helicobacter pylori (H. pylori) bacteria 

convert urea to ammonia, which has been 

implicated in causation of hepatic 

encephalopathy(HE) in patients with liver 

cirrhosis.The aim of this work was to 

assess the effect of helicobacter pylori 

infection and its eradication on hepatic 

encephalopathy. 

Patients and methods: From March 2010 

to November 2011, in Tropical Medicine 
Department, Zagazig university Hospitals, 

90 patients with grade 0-II hepatic 

encephalopathy were enrolled in the 

study. The patients diagnosed for hepatic 

encephalopathy using psychometric tests 

[number connection test (NCT), and circle 

connection test( CCT)] and Grading of the 

symptoms of hepatic encephalopathy was 

performed, they were evaluated for H. 

pylori infection (through detection of H. 

pylori stool Ag) , liver impairment, and 

blood ammonia concentration. A group of 
the H. pylori +ve patients were given 

eradication therapy (triple therapy: 1 wk 

therapy with omeprazole plus 

clarithromycin and tinidazole), then 

patients were revaluated after 2 months 

using psychometric tests and blood 

ammonia concentration and compared 

with untreated group.  

Results: In our study, the mean level of 

blood ammonia concentration was 

significantly higher in H. pylori-positive 
patients (group II and III: 78.1±9.36 and 

82.73±12.22 mmol/L) in comparison to 

H. pylori-negative patients (group I: 

65±17.47 mmol/L ) where P<0.001. Also 

the time needed to perform NCT and CCT 

show the lowest mean in H. pylori -

negative patients (64.73±13.08 and 

35.67±6.66 sec. respectively) in 

comparison to H. pylori- positive patients 

with statistically significant difference 

(P<0.001 for both tests). CCT was 

significantly reduced in treated and 

eradicated patients after therapy 

(30.46±4.9 sec) and shows statistically 

significant difference (P<0.001) in 

comparison to untreated or failed to 
eradicate groups. The blood ammonia 

concentration in patients with H pylori 

was significantly reduced after bacterium 

eradication compared with the 

concentration after conventional treatment 

to HE in H. pylori infected controls 

(49.04± 13.67 vs 61.17±9.81). However, 

blood ammonia level was reduced in 

those who received treatment and failed to 

eradicate in a significant difference from 

those who didn’t receive eradication 

therapy (infected controls) (61.17±9.81 vs 
75±14.9). Also there was statistically 

significant difference as regard to hepatic 

encephalopathy grade pre- and post 

treatment in infected treated and 

eradicated group (P=0.04) while there was 

no statistically significant difference in 

infected controls or failed to eradicate 

groups. 

Conclusion: H pylori infection is an 

important factor for inducing high blood 

ammonia concentration in HE patients. 
Anti-H. pylori therapy results in reduction 

in blood ammonia levels and may be 

helpful for treatment and prevention of 

HE.  

 

 

 

 

 

 

 

INTRODUCTION 

Hepatic encephalopathy is a spectrum 

of neuro-psychiatric abnormalities in 

patients with liver dysfunction [1]. 
Although the exact pathogenesis is 

unknown, accumulation of ammonia 

from poor hepatic function   porto-

systemic shunting has been implicated 

as a primary factor [2]. Helicobacter 
pylori is a Gram –ve micro-aerophilic 

bacterium that inhabits stomach and 

duodenum [3]. Helicobacter pylori 
produces large amounts of the enzyme 

urease, molecules of which are  
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localized inside and outside the bacterium. 

Urease breakdown urea to carbon dioxide and 

ammonia[4]. Elevated levels of ammonia could 

deteriorate hepatic encephalopathy. As a result, it 
can be posulated that helicobacter pylori 

infection may potentially contribute to the 

development of hepatic encephalopathy [5]. 
Helicobacter pylori eradication may be helpful 

for  treatment and prevention of hepatic 

encephalopathy [6]. Other studies had showen 
ammonia levels do not significantly differ 

between cirrhotic patients with and without H 

pylori infection. Ammonia production in the 

stomach by H pylori urease appears to be 
inadequate to clinically affect ammonia disposal 

in the majority of cirrhotic patients [7-10]. 

PATIENTS AND METHODS 

From March 2010 to November 2011, in 

Tropical Medicine Department, Zagazig 
University Hospitals; out of 145 examined 

hepatic encephalopathy patients at the start of the 

study, 90 educated patients with grade 0-II 
hepatic encephalopathy were enrolled in the 

study. The patients diagnosed for hepatic 

encephalopathy using psychometric tests and 

grading of the symptoms of hepatic 
encephalopathy is performed according to the 

West Haven classification system [11] .All the 

studied patients were on similar therapy for 
hepatic encephalopathy with neomycin sulphate 

500 mg tab QID, oral lactulose at a dose level 

sufficient to assure two to three loose motions 

per day and protein restriction (about 40 gm per 
day) to reduce the effect of ammonia producing 

gut flora on hyperammonaemia.  Exclusion 

criteria included patients who were illiterate, 
those with severe cardiac, pulmonary, cerebral, 

or renal disorders, patients with severe hepatic 

encephalopathy of grades ΙΙΙ and ΙV,  patients 
currently receiving helicobacter  pylori 

eradication therapy, and patients with Active 

gastrointestinal bleeding. 

The studied patients were grouped according to 
helicobacter pylori antigen in stool into 3 groups: 

Group Ι: (Non infected control group) H. pylori -

ve hepatic encephalopathy patient, Group ΙΙ: 
(Infected group) H. pylori +ve hepatic 

encephalopathy patient who received eradication 

therapy  (triple therapy omeprazole 20mg b.i.d 
plus clarithromycin 500 mg b.i.d. plus tinidazole 

500 mg b.i.d for 1 week duration) and Group ΙΙΙ: 

(Infected control group) H. pylori +ve hepatic 

encephalopathy patients who didn’t receive 

eradication therapy. 

Patients were evaluated by full history taking, 

thorough clinical examination for signs of 
chronic liver disease, and Psychometric tests 

[number connection test (NCT), circle 

connection test (CCT)]. 

Laboratory investigations 

Routine hematological and biochemical 

investigations which include liver function tests, 
kidney fuction tests, prothrombin time (PT), 

complete blood picture., H pylori infection by 

detection of H. pylori Ag in stool, liver 

impairment (according to Child-Pugh 
classification, including the total score of HE, 

ascites, prothrombin time, albumin concentration 

and bilirubin level, which ranked as Child-Pugh 
class A, B and C), blood ammonia concentration, 

and HE grade were evaluated for all the patients. 

Detection of H pylori infection 

Enzyme-linked immunosorbent assay (ELISA) 

for H. pylori Ag in stool have been done using 

anti-H. pylori antibodies coated on microwells to 

capture H. pylori antigen and peroxidase-
conjugated polyclonal antibodies to detect the 

immune complex. Fresh stool samples were 

collected from all the patients. This test was 
repeated for group II (infected group) to confirm 

eradication after 2 months of treatment. 

Ammonia measurement 

Fasting venous blood samples were obtained 
from each patient to measure ammonia 

concentration (mmol/L) and blood samples was 

collected in EDTA, according to the 
manufacturer’s instructions. 

Psychometric tests 

All patients underwent NCT and CCT. Before 
the actual tests, the procedure was explained and 

demonstrated, and a dummy run was done, 

which was not taken into account. Time taken for 

completion of each test and the number of errors 
were recorded. The tests were repeated for 

groups II (infected treated group) and III 

(infected controls) after two months. 

H pylori eradication therapy 

Group II patients with H pylori infection 

received 7 days triple eradication therapy 
(omeparazole 20 mg b.i.d plus clarythromicin 

500 mg b.i.d plus tinidazole 500 mg b.i.d.). 
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STATISTICAL ANALYSIS 

Statistics were calculated using SPSS ver. 10. 

Qualitative variables were expressed by means of 

frequency and percentiles, and were analyzed 
using the χ2 test. Quantitative results are 

expressed as means ± SD. Groups were 

compared by using paired t test, ANOVA or the 
Wilcoxon signed-rank test. 

RESULTS 

In the present work, 90 educated patients with 

grade 0-II hepatic encephalopathy diagnosed 

using psychometric tests (NCT and CCT) and 
gading of the symptoms of hepatic 

encephalopathy is performed. They were 

grouped depending on diagnosis of helicobacter 

pylori antigen in stool into 3 groups: non infected 
group (H. pylori negative), infected group who 

received treatment for H. pylori eradication and 

infected group who didn’t receive eradication 
therapy. Eradication rate in the group received 

eradication therapy was 80% (24/30). 

There were no significant differences in Clinical 
and demographic characteristics between patients 

in the three groups of the study. Similarly the 

laboratory findings of patients in the three groups 

was not significantly different. Regarding Child-
Pugh class among studied groups (H. pylori 

positive and negative groups) in current study 

before treatment, there was no statistically 
significant difference where P were 0.160, 0.950, 

0.563 for class A, B, C respectively. Also there 

was no statistically significant difference in 

regard to hepatic encephalopathy grade among 
different groups before treatment where P  were 

0.487, 0.732, 0.51 in grades 0, I, II respectively. 

In this study, the frequency of precipitating 
factors of HE among different groups showed 

that infections (other than SBP) were the most 

frequent factor among all studied patients 
(34.49%), followed by diuretics (20%) and 

constipation was the least (1.1%) with no 

statistically significant difference in all risk 

factors among studied groups. 

In this study regarding the results of 

psychometric tests scores among studied groups 

before treatment, the time needed to perform 
NCT and CCT showed  the lowest mean in group 

I (H. pylori negative group) in comparison to 

both groups II and III (both groups are H. pylori 
positive) with statistically significant difference 

(P<0.001) (table 1). While for comparing 

psychometric tests scores among the groups after 

treatment and after two months of 1st evaluation, 

in our study, we found that CCT was 
significantly reduced in treated and eradicated 

group after therapy and showed statistically 

significant difference (P˂0.001) in comparison 
with treated and failed to eradicate group as well 

as untreated group (table 2). Although NCT 

showed  the lowest reduction following  
treatment in treated and eradicated group and in 

comparing results of psychometric tests before 

and after treatment in the same group showed a 

significant reduction but there was no 
statistically significant difference in comparison 

to the reduction in other studied groups. 

Our study revealed that blood ammonia level 
among different groups before treatment  showed 

statistically significant difference in group I (H. 

pylori negative) (65 ± 17.47 μmol/L) in 
comparison to group II and III (H.pylori positive) 

(78.1± 9.36 μmol/L and 82.73±12.22 μmol/L 

respectively) with P< 0.001 (table 3).while the 

blood ammonia level after treatment and 2 
months from onset of the study was most 

reduced in group IIa (infected treated and 

successfully eradicated group) in comparison to 
group IIb (infected treated and failed to eradicate 

group) and III (infected control group) and this 

reduction was statistically significant (P ˂0.001) 

(table 4). 

In our study, we found that comparing blood 

ammonia level pre- and post treatment showed 

highly significant reduction in treated and 
eradicated group (P˂0.001) and it was also 

significant for those who were treated and failed 

to eradicate  (P=0.023).While there was non-
significant reduction regarding level of ammonia 

before and after 2 months of evaluation in 

infected control group who received no 

eradication treatment (P=0.14) (table 5). 

Our study found a statistically significant 

difference in regard improvement of hepatic 

encephalopathy grade pre- and post treatment in 
H pylori-positive patients after treatment and 

successful eradication (P= 0.04). While in other 

groups of H.pylori-positive who didn’t receive 
eradication therapy or those who failed to 

eradicate, there was no statistically significant 

difference as regard to hepatic encephalopathy 

grade pre- and post treatment (table 6). 
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Table (1): Psychometric tests scores among studied groups before treatment 

Psycho-metric 

test 

Group I 

(uninfected 

controls) 

no=30 

Group II 

(infected 

group) 

no=30 

Group III 

(infected  

controls) 

no=30 

F P 

NCT 

mean±SD 

(range) 

 

64.73±13.08* 

(44-94) 

 

77.2±9 

(56- 95) 

 

78.03±12.42 

(56-102) 

 

12.28 

 

<0.001 

CCT 

mean±SD 

(range) 

 
35.67±6.66* 

(27-57) 

 
46±8.48 

(30-57) 

 
50.07±6.8 

(37-60) 

 
30.53 

 
<0.001 

*significant difference from group II and III. 

 

Table (2): Psychometric tests scores for group II (IIa: eradicated, IIb: failed to eradicate) and 

group III (infected controls) before and after treatment 

Psycho-metric 

test 

Group IIa (infected 

&eradicated) 

no=24 

Group IIb (failed 

to eradicate) 

no=6 

Group III (infected 

controls) 

no=30 

F P 

1
st
 NCT 

mean±SD 

(range) 

 

76.75±9.51 

(56-95) 

 

79±6.99 

(68-87) 

 

78.03±12.42 

(56-102) 

 

0.14 

 

0.865 

2
nd

 NCT 

mean±SD 

(range) 

 
45.75±9.87 

(40-77) 

 
60.76±4.93 

(54-67) 

 
60.03±9.87 

(42-78) 

 
2.3 

 
0.109 

P ˂0.001 0.001 ˂0.001   

1
st
 CCT 

mean±SD 

(range) 

 
45.25±8.85 (30-57) 

 
49±6.54 

(41-57) 

 
50.07±6.8 

(37-60) 

 
2.68 

 
0.77 

2
nd

 CCT 

mean±SD 

(range) 

 

30.46±4.9* 
(24-40 

 

38.67±2.8 
(35-42) 

 

37.07±5.48 
(27-46) 

 

13.5 

 

˂0.001 

P ˂0.001 0.006 ˂0.001   

*significant difference from group IIb and III. 

 

Table (3) blood ammonia level (mmol/L) among different groups before treatment. 

 Group I 

(uninfected 

controls) no=30 

Group II 

(infected group) 

no=30 

Group III 

(infected  controls) 

no=30 

Test of 

significance 

F 

 

P 

Mean 

(range) 

65* 

(40-104) 

78.1 

(58-97) 

82.73 

(65-104) 

14.041 <0.001 

±SD 17.47 9.36 12.22  

*significant difference from group II and III. 

 

Table (4): Blood ammonia level (mmol/L) after treatment and 2 months of 1
st
 evaluation.  

 Group IIa 

(infected 

&eradicated) 

no=24 

Group IIb 

(failed to 

eradicate) 

no=6 

Group III 

(infected 

controls) 

no=30 

Test of 

significance 

F 

P 

Mean  

(range) 

49.04* 

(13-73) 

61.17# 

(43-71) 

75 

(44-104) 

23.8 <0.001 

±SD 13.67 9.81 14.9  

*significant difference from group IIb and III. 

# significant difference from groupIII. 
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Table (5): Blood ammonia level (mmol/L) pre- and post treatment between group II (IIa: 

eradicated, IIb: failed to eradicate), and group III (infected controls). 

Group Pre-treatment 

Mean ±SD 

post-treatment 

Mean ±SD 

t P 

Group IIa (infected &eradicated) 

no=24 

 
79.21±9.1 

 
49.04±13.67 

 
9.97 

 
<0.001 

Group IIb (failed to eradicate) 

no=6 

 

73.67±9.89 

 

61.17±9.81 

 

3.25 

 

0.023 

Group III (infected controls) 

no=30 

 
82.73±12.22 

 
±14.957 

 
1.48 

 
0.14 

 

Table (6): Changes of hepatic encephalopathy grade pre- and post treatment within each group 

(G.). 

Grade of HE Pre-treatment 

no (%) 

post-treatment 

no (%) 

Z value P 

Grade 0(G. IIa) 3 (12.5) 9 (37.5)  

2.05 

 

0.04 Grade 1(G. IIa) 13(54.16) 11(45.83) 

Grade 2(G. IIa) 8 (33.33) 4 (16.66) 

Grade0(G. IIb) 0(0.0) 1 (16.66)  
1.34 

 
0.18 Grade1(G. IIb) 3(50.00) 4(66.66) 

Grade2(G. IIb) 3 (50.00) 1 (16.66) 

Grade 0(G. III) 10(33.33) 8 (26.66)  

0.33 

 

0.96 Grade 1(G. III) 6(20.00) 9(30.00) 

Grade 2(G. III) 14 (46.66) 13 (43.33) 

 

DISCUSSION 

Although baseline predictors are useful tools in 

HE , ammonia has been one of the most widely 
studied etiological factors in the pathogenesis of 

hepatic encephalopathy. About half of the 

ammonia produced in the intestine is synthesized 
by luminal bacteria, with the remainder coming 

from dietary protein and glutamine [12]. Most 

currently available therapies for prevention of 
HE focus on reducing blood ammonia 

concentration [13,14]. H pylori is known to 

produce copious amounts of ammonia due to its 

strong urease activity [15]. The Hypothesis that 
H. pylori are a significant risk factor for HE is 

still being debated, and the effectiveness of 

eradication therapy as treatment in Hp+ patients 
remains controversial. Although studies continue 

to be published on the subject, the results are still 

inconclusive [7,16]. Previous studies have shown 
that ammonia levels in gastric juice were higher 

in patients with liver cirrhosis who had H. pylori 

infection than in those who did not have such 

infection [17]. Infection with these bacteria has 
also been shown to be associated with elevation 

of blood ammonia levels and recurrent attacks of 

overt encephalopathy [18]. However, some other 
studies have failed to find a significant difference 

between fasting venous blood ammonia 

concentrations in patients with H. pylori 
infection and those without [19]. 

The present study aimed to answer the most 

clinically relevant question of whether 
eradication therapy would improve the outcome 

of HE in cirrhotic patients who most commonly 

present to our clinical practice. Namely 
ambulatory patients, who present with mild to 

moderate grades of encephalopathy (Grade 0–2), 

In the present work, 90 educated patients with 

grade 0-II hepatic encephalopathy diagnosed 
using psychometric tests (NCT and CCT) and 

grading of the symptoms of hepatic 

encephalopathy is performed according to the 
West Haven classification system [11]. They 

were grouped depending on diagnosis of 

helicobacter pylori antigen in stool into 3 groups: 
non infected group (H. pylori negative), infected 

group who received treatment for H. pylori 

eradication and infected group who didn’t 

receive eradication therapy. Eradication rate in 
the group received eradication therapy was 80% 

(24/30). After treatment the comparison included 

the treated and successfully eradicated group, 
those who received eradication therapy but failed 

to eradicate and the infected group whom didn’t 

receive eradication therapy. 
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We did not find a significant difference in age, 

sex, liver impairment, Child-Pugh class, hepatic 

encephalopathy grade and precipitating factors of 

HE between H pylori-positive and -negative 
groups  

We found that the time needed to perform NCT 

and CCT show the lowest mean in group I (H. 
pylori negative group) in comparison to both 

groups II and III (both groups are H. pylori 

positive) with statistically significant difference 
(P<0.001). While for comparing psychometric 

tests scores among the groups after treatment 

(after two months of 1st evaluation), in our 

study, we found that CCT was significantly 
reduced in treated and eradicated group after 

therapy and showed statistically significant 

difference (P<0.001) in comparison with treated 
and failed to eradicate group as well as untreated 

group. Although NCT showed the lowest 

reduction following treatment in treated and 
eradicated group and in comparing results of 

psychometric tests before and after treatment in 

the same group showed a significant reduction 

but there was no statistically significant 
difference in comparison to the reduction 

agreement  with results of a study conducted by 

Agrawal et al. in 2011, the changes in 
psychometric tests in patients with HE after 

treatment showed a significant reduction in the 

time taken to complete the psychometric tests 

after anti-H. pylori treatment [20]. While in 
another study by Demirturk et al. in 2001 who 

studied effect of H. pylori eradication on visual 

evoked potentials (VEP) in cirrhotic patients, 
VEP recordings were abnormal in 14 out of 24 

patients before the treatment. Only four of these 

14 patients with abnormal recordings showed 
improvement which was statistically non 

significant (P >0.05) [21]. Also Rekha et al in 

2007, did not show any statistically significant 

difference between the patients with and those 
without H. pylori infection regarding NCT[22]. 

Our study revealed that blood ammonia level 

among different groups before treatment showed 
statistically significant difference in group I (H. 

pylori negative) in comparison to group II and III 

(H.pylori positive) with P< 0.001. These results 
agreed with studies which reached the same 

conclusion in regard to blood ammonia level 

where H pylori-positive patients’ results were 

significantly higher than that in H pylori-
negative patients [6,23]. While other studies’ 

results came in contradiction with our results as 

there was no statistically significant difference 

between H pylori-positive and H pylori-negative 

patients[9, 24]. 

In the current study we found that, the blood 

ammonia level after treatment (2 months from 
onset of the study) was most reduced in group IIa 

(infected treated and successfully eradicated 

group) in comparison to group IIb (infected 
treated and failed to eradicate group) and III 

(infected control group) and this reduction was 

statistically significant (P ˂0.001). This came in 
agreement with other studies that found reduced 

ammonia concentration and recovery from HE 

after eradication H. pylori[6,21,25]. All of these 

studies are contrary to the results of Hassan et al. 
in 2007, where comparison of the eradication 

therapy among the H pylori-positive patients and 

antimicrobial therapy among H pylori-negative 
patients did not show any significant difference 

in the outcomes[24]. Also Miquel et al. in 2004 

found that fasting blood levels of ammonia were 
comparable in H. pylori infected and non-

infected patients with advanced cirrhosis of the 

liver and sub clinical HE, and no reduction was 

observed after H. pylori eradication among 
infected patients [9]. 

In our study, we found that comparing blood 

ammonia level pre- and post treatment within 
each group showed highly significant reduction 

in treated and eradicated group  (P˂0.001) and it 

was also significant for those who were treated 

and failed to eradicate  (P=0.023).While there 
was non-significant reduction regarding level of 

ammonia before and after 2 months of 1st 

evaluation in infected control group who 
received no eradication treatment  (P=0.14). The 

reduction in blood ammonia in the treated and 

failed to eradicate group may be explained by 
inhibition of the intestinal flora with anti-H. 

pylori drugs or due to partial reduction of 

H.pylori bacterial load. However, our finding of 

a greater and significant improvement in blood 
ammonia levels in patients with H. pylori 

infection who have successfully eradicated in 

comparison to those who were treated and failed 
to eradicate appears to indicate that H. pylori 

infection contributed to high blood ammonia 

production in these patients and its eradication 
causes significant reduction of blood ammonia 

level. These results came in agreement with 

Agrawal et al. in 2011 who found a significant 

reduction in blood ammonia levels in both H. 
pylori-positive and H. pylori negative patients 

with HE after triple-drug anti-H. pylori treatment 
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for one week. This reduction was more marked 

in patients with H. pylori infection [20]. 

Our study found a statistically significant 

difference in regard improvement of hepatic 
encephalopathy grade pre- and post treatment in 

H pylori-positive patients after treatment and 

successful eradication (P= 0.04). While in other 
groups of H.pylori-positive who didn’t receive 

eradication therapy or those who failed to 

eradicate, there was no statistically significant 
difference as regard to hepatic encephalopathy 

grade pre- and post treatment. These results 

suggested significant clinical improvement in the 

infected and successfully eradicated group. 
These results agreed with results of Chen et al. in 

2008 and Agrawal et al. in 2011 where HE rate 

significantly dropped after H pylori eradiation 
[6,20]. While results of Hassan et al. study 

conducted in 2007 showed that the score, grades 

and success rate of HE didn’t significantly differ 
between those who received eradication therapy 

and those who received antimicrobial therapy 

alone [24]. 

In conclusion, data from our study suggested  
that H.pylori infection might augment the blood 

ammonia levels which may be additive risk for 

HE in patients with liver cirrhosis, and that 
eradication of this infection may help ameliorate 

the manifestations of this complication. Also it 

concluded that triple therapy in addition to its 

anti-H.pylori effect might has local GIT and 
systemic anti-bacterial effect on other bacteria, 

hence reduce the deterioration of liver status.. 
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