Al-Azhar Med. J. Vol. 49(3), July, 2020, 1155-1162
DOI : 10.12816/am;j.2020.91636
https://amj.journals.ekb.eg/article_91636.html

HELICOBACTER PYLORI AND THE INCIDENCE
OF HEPATIC ENCEPHALOPATHY

By

Ahmed Naguib El-Kholi'*, Fathi Ghamry Abd El-Razek?!, Mohammed
Salah Hussein?!, Zakaria Mohmmed Zakaria!, Tarek Abd El-Karim
Aldahshan? and Ali Abd El-Rahim Ali®

Internal Medicine Department, Faculty of Medicine (Cairo), Al-Azhar University, Egypt
2Clinical Pathology Department, Faculty of Medicine (Cairo), Al-Azhar University, Egypt
3Hepato-gastroenterology Department, Theodor Bilharz Research Institute, Egypt
* Corresponding author: Ahmed Naguib El-Kholi
Mobile: (+20)01066876519, E-mail: ahmednagaib37@gmail.com

ABSTRACT

Background: In the cirrhotic patients, the activity of Helicobacter Pylori (H Pylori) urease was believed as a
source of gastric ammonia.

Objective: To evaluate the role of H pylori in pathogenesis of hepatic encephalopathy (HE).

Patients and Methods: This case control study was carried out on 100 patients, 18 years old or more and
both sexes. Patients were divided into 3 groups; group A (n = 40): Liver cirrhosis (LC) (Child C) and positive
H pylori, group B (n = 40): LC (Child C) and negative H pylori and group C (n = 20): Healthy persons as a
control group. Stool H Pylori antigen, arterial blood ammonia and plasma endotoxins were done.

Results: Mean value £ SD of serum ammonia was 97.28 + 31.66 ng/dL in group A, 65.45 + 14.91 ng/dL in
group B and 48.6 + 11.66 ng/dL in group C. There was a significant increase in group A than B and C, and in
group B than C. Mean value + SD of plasma endotoxin was 0.55 + 0.11 ng/dL in group A, 0.34 + 0.12 ng/dL
in group B and 0.25 + 0.09 ng/dL in group C. There was a significant increase in group A than B and C, and
in group B than C. HE significantly increased in group A (55.0%) than group B (17.5%).

Conclusion: Cirrhotic patients (Child C) with positive H pylori were associated with higher incidence of HE,
higher levels of ammonia and endotoxins than patients with negative H pylori.

Keywords: Helicobacter Pylori - Hepatic encephalopathy - Serum ammonia - Plasma endotoxins.

INTRODUCTION investigated by electroencephalography
(EEG) or psychometric testing (Amodio &

Montagnese, 2015). A multitude of factors
and pathogenic processes appear to be
operative, with the accumulation of toxic
products in the brain, originating from the

Hepatic encephalopathy (HE) is a
complex neuropsychiatric syndrome that
occurs in severe liver failure patients
(Ferenci, 2017).

The overall prevalence is not exactly gut, not metabolized by the diseased liver,
known, but-fifty to eighty percent of being the most important factor. The other
patients with liver cirrhosis (LC) have mechanisms include abnormal
some  cerebral  dysfunction  when neurotransmitter balance, changes in
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cerebral metabolism, and changes in blood
brain  barrier permeability, impaired
neuronal membrane sodium-potassium-
ATPase activity, and abnormality in
GABAergic neurotransmission (Ciecko-
Michalska et al., 2012).

In LC patients, plasma ammonia is
thought to share in the pathogenesis of
HE. The bacterial breakdown of urea and
the metabolism of mucosal glutamines are
the key sources of ammonia (Holecek,
2014, Rai et al., 2015).

Although the primary source of
ammonia is colonic bacteria, the stomach
is a possible alternative source in subjects
with urease generating Helicobacter Pylori
(H Pylori). H pylori recognition as the
cause of urease in the stomach has
contributed to a re-emergence of concern
about gastric urease and its products
(Salama et al.,, 2013 and Graham &
Miftahussurur, 2018).

The aim of this work was to evaluate
the role of H pylori in pathogenesis of HE.

PATIENTS AND METHODS

This case control study was conducted
on 100 patients, 18 years old or more and
both sexes, referred for Internal Medicine
Department, after approval of the Ethical
and Medical Committee of Al-Hussein
University Hospital and written informed
consents from all participants.

Patients were divided into 3 groups:

Group A (n = 40): Patients with LC
(Child C) and positive H pylori.

Group B (n = 40): Patients with LC
(Child C) and negative H pylori.

Group C (n = 20): Healthy persons,
age and sex matched as a control
group.

Exclusion criteria were history of
recent bleeding, renal failure (creatinine >
3.0 mg/dL), history of antibiotic intake
during the preceding four weeks, history
of anti-H pylori therapy, history of any
malignancy, and history of alcohol intake
during the preceding three months.

All patients were subjected to:

1. History taking (age, BMI, history of
previous HE, DM, hypertension).

2. General and local examination.

3. Laboratory investigation: Complete
blood count, liver function tests (ALT,
AST, serum albumin, total serum
bilirubin), INR, kidney function tests
(serum  creatinine, blood urea),
electrolytes (serum sodium, serum
potassium), stool Pylori Ag and detect
genotype, arterial blood ammonia and
plasma endotoxins.

4. Pelvi-abdominal US

Diagnosis of LC was relied on clinical,
biochemical and radiological criteria.

Statistical analysis:

Statistical analysis was done by SPSS
v25 (IBM©, Chicago, IL, USA).
Normality of data was checked by
Shapiro-Wilks test and all data were
normally distributed. Quantitative data
were presented as range, mean and
standard deviation (SD) and were
compared by ANOVA (F) (with LSD post
hoc test). Qualitative data were presented
as number and percent and were compared
by the Chi-square (X2). The level of
significance was adopted at p<0.05.
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RESULTS

There were insignificant differences as regards age, sex, BMI, DM and hypertension

(Table 1).

Table (1): Patients characteristics of both groups

Groups | Group A Group B Group C P value
Parameters (n =40) (n=40) (n=20)

Age (years) 54.325+8.75 | 56.725+9.78 | 54.3+11.00 >0.05
Sex Male 24 (60.0%) 19 (47.5%) 13 (65.0%) 50,05

(n, %) Female 16 (40.0%) 21 (52.5%) 7 (35.0%) '
BMI (Kg/m?) 28.68+7.29 | 31.54+6.64 | 31.53+4.70 | >0.05
Diseases D.M. 8 (20%) 12 (17%) 10 (50%) >0.05
(n, %) | Hypertension 4 (10%") 5 (7%) 3 (15%) >0.05

BMI: body mass index, DM: diabetes mellitus

Hemoglobin, platelet count and
albumin showed insignificant difference
in group A than B. There was significant
increase in group C than A and B. ALT,
AST, TSB, INR, creatinine and urea
Table (2): Laboratory data of both groups

showed insignificant difference in group
A than B, while there was significant
decrease in group C than A and B. TLC,
Na and K showed insignificant difference
among the three groups (Table 2).

Groups Group A Group B Group C

Parameters (n=40) (n=40) (n=20) P value
b Range 85-13 9-135 105- 14.4 PL| >005
* *
(@/dL) | Mean+SD | 10.83+1.40 | 11.30+146 | 1250+120 | <9001 gg ?&%
Platelets Range 69 - 306 67 - 303 163 - 382 PL| >0.05
(*10%cells . [ P2 <0.001%
jmm | Mean£SD | 179.65 £ 75.68 | 200.1%72.71 | 27131 %7613 | <0.001* o= oo
TLC Range 3.3-10.9 39-115 43-102
(*10%cells >0.05
jmmy | Mean+SD | 719%257 | 7.65£229 | 7.08+156
ALT Range 21-82 21-78 20 - 42 PL| >005
<0.001* [ P2 | <0.001%
(UIL) | Mean+SD | 53.03+19.19 | 46.83+18.08 | 29.65+7.27 S0 005"
AST Range 29 - 104 22 -102 21 -44 P1 | >0.05
(UL) | Mean+SD | 6853+21.44 | 617341884 | 32.15+754 | <0-001* | P2 ] <0.001*
= = = - P3 | <0.001*
. Range 08-41 0.7-41 05-1.2 PL| >005
<0.001* [ P2 | <0.001%
(mg/dL) | Mean + SD 2.68 £1.09 231+1.14 0.89+£0.20 P3 [ <0.001%
bumi Range 25-4 26-39 34-44 P1 | >0.05
A(g/léT;n + 3225+050 | 3.30+£039 | 3.97+0.27 <0001 | P2 | <0.001*
Mean + SD . +0. .30 £ 0. 97 +0. P3 | <0.001*
Range 11-238 12-29 1-15 P1| >005
INR <0.001* [ P2 [ <0.001*
Mean+SD | 194+057 | 209+057 | 1.26+0.14 s T =000
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Creatinine Range 11-27 09-2.8 05-14 P1| >0.05
<0.001* | P2 | <0.001*
(mg/dL) | Mean+SD | 1.94+0.48 1.83+0.55 0.92+0.28 P3 [ <0.001%
Urea Range 60 - 149 60 - 150 25-45 P1| >0.05
<0.001* | P2 | <0.001*
+ + +
(mg/dL) | Mean =SD | 106.33 +26.50 | 99.57 + 27.37 | 34.55+6.11 P3 [ <0.001%
Serum Range 129 - 145 130 - 145 135 - 146
sodium >0.05
(MEg/L) Mean +SD | 137.2 +4.67 137.6 £4.78 | 138.95+2091
Serum Range 29-55 28-5 3.6-4.6
potassium >0.05
(MEg/L) Mean+SD | 4.14+0.78 3.98 £0.65 4.12+0.31

Hb: Hemoglobin, TLC: Total leucocytic count, ALT: Alanine Transferase, ALT: Aspartate Transferase,
TSB: Total serum bilirubin, INR: International normalized ratio * significant as P value <0.05, P1: P value
between group A and group B, P2: P value between group A and group C, P3: P value between group B and

group C

Mean value £ SD of serum ammonia
was 97.28 + 31.66 ng/dL in group A,
65.45 = 14.91 ng/dL in group B and 48.6
+ 11.66 ng/dL in group C. There was
significant increase in group A than B and
C and in group B than C (Table 3).

Mean value = SD of plasma endotoxin
was 0.55 + 0.11 ng/dL in group A, 0.34
0.12 ng/dL in group B and 0.25 + 0.09
ng/dL in group C. There was significant
increase in group A than B and C and in
group B than C (Table 3).

Table (3): Serum ammonia and plasma endotoxin levels of the patients

Groups Group A Group B Group C P value
Parameters (n =40) (n=40) (n=20)
Ammonia Range 47 - 149 33-90 30 - 67 <0.001* | P1 | <0.001*
Mean = SD | 97.28 + 31.66 | 65.45+ 14.91 | 48.6 + 11.66 P2 | <0.001*
P3 | 0.025*
Endotoxin Range 0.374-0.742 | 0.133-0.548 | 0.093 - 0.403 | <0.001* | P1 | <0.001*
Mean+SD | 055%0.11 0.34+0.12 0.25+0.09 P2 | <0.001*
P3 | 0.008*

P1: P value between group A and group B, P2: P value between group A and group C, P3: P value between

group B and group C * significant as P value <0.05

HE significantly increased in group A (22 patients (55.0%)) than group B (7 patients

(17.5%)).

DISCUSSION

LC is a chronic progressive liver
disease that results in portal hypertension
and liver cell failure. HE is characterized
by neuropsychiatric manifestations in
patients with liver dysfunction after
exclusion of other brain diseases. It can be
manifested by personality changes,
intellectual impairment, and a depressed
level of consciousness (Ellis & Mann,
2012).

In patients with HE, dysmetabolism of
ammonia does not reveal all the
neurological changes (El-Lehleh et al.,
2019). Endotoxin, the lipopolysaccharide
in the outer membrane of Gram-negative
bacteria, enters the systemic circulation
due to intestinal bacterial translocation
and portosystemic shunting results in
chronic endotoxemia (Bellot et al., 2013).
Circulating endotoxins from the gut cause
sterile  inflammation by  releasing
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proinflammatory mediators which directly
signal to the brain (Coltart et al., 2013). H
Pylori bacteria are rich in urease enzyme
producing ammonia from gastric lumen
into circulation, causing HE has observed
that eradication of H pylori may reduce
the concentration of ammonia in LC
patients (Perazzo et al., 2012).

Serum ammonia significantly increased
in group A than B and C, and in group B
than C. This was in agreement with
Pogorzelska et al. (2017) who showed
that ammonia increased in LC patients
infected with H pylori compared with
noninfected individuals. El-seid et al.
(2015) showed that ammonia was higher
in LC patients in comparison to control
group and in patients with H pylori in
comparison to patients without it. Agrawal
et al. (2011) showed that ammonia levels
increased significantly in patients with
minimal HE than those without. Unlike
our results, Schulz et al. (2016) concluded
that venous ammonia concentration
wasn’t affected by the ammonia produced
by H pylori.

In our study, plasma endotoxin
significantly increased in group A than B
and C and in group B than C. This was in
agreement with Jain et al. (2012) who
found that serum endotoxin levels
significantly increased in patient with HE
and minimal HE as compared to patients
without minimal HE and healthy controls.
El-Lehleh et al. (2019) found that there
was a significant increase in endotoxin
and arterial ammonia in LC patients than
controls, with the highest levels in LC
patients with HE and higher levels in
comatosed patients than those in precoma.
To predict HE, serum endotoxin had a
sensitivity of 93%, specificity of 77% at a

cutoff point of 0.42 EU/ml, while at a
cutoff point of 75.5 pmol/l arterial
ammonia had a sensitivity of 80% and a
specificity of 73%. They concluded that
serum endotoxin and arterial ammonia
were elevated in patients with LC with
higher levels in HE and the highest in
hepatic coma.

In our study, HE was significantly
increased in group A. This was in
agreement with Agrawal et al. (2011) who
showed that H pylori was higher in
patients with minimal HE than in those
without.

In contrary to our results, Behroozian
et al. (2010) found that H pylori was
higher in LC patients than healthy
controls. But H pylori was not different
between LC patients with HE and without
HE.

Our study was limited because of the
small sample size, we recommend further
studies with larger number of participants.

All the participants in this research
were in Egypt and we investigated
persistent HCV-induced liver disease
without knowing whether our findings
were appropriate for other patients with
other etiologies. More trials are required
to show the role of eradication of H pylori
in HE prevention and treatment.

CONCLUSION

Cirrhotic patients (Child C) with
positive H pylori had higher incidence of
HE, higher levels of ammonia and
endotoxins than patients with negative H

pylori.
Conflict of interest: Nil.

Funding: Nil.
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