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Abstract  
Background:  Portal hypertensive gastropathy (PHG) is  

an important cause of morbidity in patients with Liver cirrhosis  
(LC). Helicobacter pylori (HP) infection is a common cause  
of gastritis and is an endemic disease in Egypt.  

Aim of the Work:  To study the presence of H. pylori  
infection in cases of LC with and without PHG.  

Material and Methods:  Fifty patients with LC including  
25 cases with PHG and 25 cases without PHG who attended  
Sohag Faculty Hospital during the period 9/2016-3/2017 were  
examined for the presence of H pylori infection histologically  

using Hematoxyline and Eosin and Geimsa stains. The corre-
lation between H pylori infection and the severity of PHG  
was studied statistically.  

Results:  H. pylori were detected in 76% of cases of LC  
(72% in LC with PHG and 80% of cases LC without PHG).  
Although there was an association between H pylori infection  
and the severity of PHG (5/7 cases), there was no statistically  
significant difference between H pylori infection and PHG.  

Conclusion:  H. pylori infection can be seen in cases of  
LC irrespective of the presence or absence of PHG more than  
in general population.  
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Introduction  

PORTAL  hypertensive gastropathy (PHG) is the  
term used to describe the endoscopic appearance  
of gastric mucosa, with a characteristic mosaic-
like pattern with or without red spots, seen in  
patients with cirrhotic or non-cirrhotic portal hy-
pertension. The mosaic pattern appears as white  
reticular network separating areas of raised red or  
pink mucosa resembling the skin of a snake. PHG  
is seen mainly in the body and the fundus of the  
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stomach. When PHG is severe, it can include  
discrete cherry red spots, fine pink speckling,  
collectively called red marks. In fact, Portal hyper-
tensive gastropathy (PHG) is an important cause  
of bleeding in patients with cirrhosis associated  
with portal hypertension. The characteristic histo-
logical finding of PHG is dilated capillaries and  
venules in the mucosa and submucosa without  
erosion, inflammation, or fibrinous  [1] .  

The reported prevalence of PHG varies greatly.  

In a study of 373 cirrhotic patients, 299 (80.2%)  
had PHG  [2] . In the HALT-C trial (Hepatitis C  
Antiviral Long Term Treatment against hepatitis  

C), 374 (37%) of 1011 patients with biopsy-proven  
cirrhosis or bridging fibrosis from hepatitis C had  
PHG [3] .  

The overall prevalence of PHG varies from  
51% to 98%. The wide variation in the reported  

prevalence is perhaps related to patient selection,  
absence of uniform criteria and classification, and  
more importantly, the differences in inter- and  
intraobserver variation [4] .  

Hemodynamic changes in patients with portal  
hypertension lead to hyperdynamic congestion  
with a change in gastric mucosal blood flow that  
leads to activation of cytokines, growth factors,  
and hormones [5] . This hyperdynamic circulation  
impairs gastric mucosal defense mechanisms, caus-
es release of proinflammatory mediators, and in-
hibits growth factors which render gastric mucosa  
more susceptible to injury and impair mucosal  
healing [6] . This vulnerable mucosa becomes pre-
disposed to bleeding and the decreased gastric  
mucosal perfusion may explain the increased rate  
of erosions, ulcers, and bleeding in PHG [7] .  
Abnormal regulation of the gastric microcirculation  
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in PHG may render gastric mucosa more vulnerable  
to hypoxia, and more susceptible to noxious factors.  
Tumor necrosis factor alpha (TNF-α ) may directly  
contribute to the hyperdynamic circulation in PHG.  

Patients and animal models with portal hypertension  
had an elevated TNF- α  level which stimulated  
release of nitric oxide (NO) and prostacyclin,  
important mediators of a hyperdynamic circulation  
[8] .  

pylori using H&E and Geimsa staining. The severity  
of liver cirrhosis was assessed using Child-Pugh  
classification [11] . The severity of PHG was as-
sessed using McCormack classification [1] .  

Table (1): Child-Pugh scoring system of severity of liver  
cirrhosis.  

1 2 3  

Numerous molecular and cellular mechanisms  
have been investigated regarding the pathogenesis  
of PHG; P53-upregulated modulator of apoptosis  
(PUMA) was markedly induced in gastric mucosa  
in patients or mouse models of PHG [9] .  

Encephalopathy  

Ascitis  
Bilirubin (mg/dl)  

Albumin (g/dl)  

Prothrombin time  

None  

None  
<2  

>3.5  
>4  

Grade 1-2  

Mild/moderate  
2-3  

2.8-3.5  
4-6  

Grade 3-4  

Sever  

>3  

<2.8  
<6  

H pylori infection continues to be a major public  
health issue worldwide. In 2015, approximately  
4.4 billion individuals worldwide were estimated  
to be positive for H pylori [10] .  

H. pylori infection is closely related to peptic  
ulcer, chronic gastritis, and gastric cancer; but the  
relationship between H. pylori infection and PHG  
is not clear.  

Aim of the work:  
To determine the presence of H. pylori infection  

in cirrhotic patients with/without PHG and to find  
out an association between H. pylori infection and  
the severity of PHG.  

Patients and Methods  

This is a case control observational study. It  
included 50 patients with liver cirrhosis (LC)  
divided into 25 cases of LC with PHG and 25 cases  

of LC without PHG. Those patients attended Sohag  
University General Medicine department during  
the period from 9/2016 to 3/2017. The age range  
of the patients was 28-68 y and all patients agreed  

to share in this study with a written consent and  
the study was given an approval of the Scientific  
and Ethical Committee of Sohag, Faculty of Med-
icine. Exclusion criteria from the study were as  
followed: Patients with primary or metastatic he-
patic malignancy, patients with gastric surgery or  
peptic ulcer, recent acute gastric or variceal bleed-
ing, and patients with prior antibiotic medical  
therapy.  

Investigations for the patients in the study: 1- 
liver function tests including serum bilirubin, serum  
albumen and prothrombin time. 2- Abdominal  
Sonography. 3- Upper endoscopy with gastric  
punch biopsy for histopathological detection of H.  

A=5-6 points. B=7-9 points. C=10-15 points.  

Table (2): McCormack classification of the severity of PHG.  

Fine pink speckling  

Superficial reddening  

Mosaic pattern  

Discrete red spots  

Diffuse hemorrhagic lesion  

Results  

In the present study 50 cases of LC divided  
into 25 cases of LC with PHG (2 cases of HBV,  
18 cases HCV, 1 case of HCV+HBV, and 4 cases  
free from viruses) and 25 cases of LC without PHG  

(2 cases HBV, 19 cases HCV, 1 case HBV+HCV  
and 3 cases free from viruses) (Table 3). Those  
cases included 24 females (14 cases LC+PHG and  
10 cases LC without PHG) and 26 males (11 cases  
LC+PHG and 15 cases LC without PHG). The age  

range of the involved cases was 28-72 years with  

median 55 and mean ±  SD 54.84± 11.06. H pylori  
infection was detected in 18 cases of LC+PHG  

with 5/7 sever PHG and in 20 cases of LC without  
PHG (Table 3, graph 1 and Fig. 1). There was no  

statistically significant difference between the  
presence of H. pylori infection in PHG patients  
and control group (p=0.51). The H. pylori infection  
was statistically similar in patients with severe  
PHG (5/7 cases) and mild PHG (13/18 cases  
(p=0.7). There was no statistically significant  
correlation between H pylori infection and the  
clinical variants as age of the patients, duration of  
the cirrhosis, type of viral hepatitis and the severity  
of cirrhosis.  



Mild  Sever  

Afaf T. El-Nashar, et al. 1283  

Table (3): Main clinical and histopathological findings of the  
studied cases.  

Liver cirrhosis  
with PHG(25)  

Liver cirrhosis  
without PHG(25)  Total  

Male  11  15  26  
Female  14  10  24  

Child-Pugh:  
A  4  6  10  
B  14  9  23  
C  7  10  17  

HBV  2  2  4  
HCV  18 (72%)  19 (76%)  37  
HCV+HBV  1  1  2  
Free viruses  4  3  7  
Ascitis  16  1 17  
PHG:  

Mild  18  – 
Sever  7  – 

H. Pylori:  
+ve  13  20  38 (76%)  

5 18/25 (72%)  20/25 (80%)  
–ve  5  5  12 (24%)  

2 7/25 (28%)  

20  
18  
16  
14  
12  
10  

8  
6  
4  
2  
0  

PHG H. Pylori+ve  H. Pylori–ve 

Graph (1): Relation between H pylori infection and severity  
of PHG  

A B C  

D E  

Fig. (1): H. pylori stained by Geimsa stain (A&B&C: X 300). D: Ectatic blood vessels at the gastric mucosa (black arrows) with  
H. pylori in the mucosa (red arrow) (X 100). E: Intestinal metaplasia and chronic inflammatory cell infiltration of the  

gastric mucosa in H. pylori infected cases (X 100).  
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Fig. (2): Portal hypertensive gastropathy by endoscopy.  

Discussion  

The pathogenesis of PHG is not completely  
understood, however, evidence suggested that  

portal hypertension is a key factor, where elevated  

portal pressure can induce changes of local hemo-
dynamics, thus causing congestion in the stomach.  
These changes may then activate cytokines and  
growth factors, such as tumor necrosis factor- a 
(TNF- a ), which activate endothelial nitric oxide  
synthase and endothelin- 1. Nitric oxide induces  
hyperdynamic circulation and peroxynitrite over-
production which, together with endothelin-1 over-
production, may cause damage to gastric mucosa.  

When combined with the characteristics of impaired  

mucosal defense and healing, these factors may  

together produce PHG in patients with portal hy-
pertension [12] .  

Colonization of the gastric mucosa by H. Pylori  

might have an indirect role in PHG as colonization  
is associated with inflammation. H. pylori virulence  

factors induce the production of pro-inflammatory  

cytokines such as TNF- a  which affect mucosal  
inflammation [13] .  

Several investigators have evaluated the effect  

of H. pylori on liver cirrhosis and PHG with con-
troversial results. Some studies have shown a higher  
prevalence and a synergistic effect of H. pylori on  

liver cirrhosis and PHG. However, most studies  
had not found any correlation between H. pylori  
and PHG [14] .  

It found in a similar study that each of H. pylori  

and PHG independently increased inducible nitric  

oxide synthase (iNOS) in gastric mucosa of cir-
rhotic patients. However, its role in the development  

of PHG is still conflicting [15] .  

A meta-analysis included seven studies that  
assessed the prevalence of H. pylori infection and  
endoscopic lesions associated with cirrhosis con-
cluded that infection by H. pylori was present in  
60.7% of the patients with increased risk of devel-
oping peptic ulcer [16] .  

In the present study, we found that H pylori  
were detected histopathologically in 76% of the  
studied cases. Two recent studies found a preva-
lence of 62.1% [17]  and 60% [18]  respectively,  
while a lower H. pylori prevalence (35.7%) was  

reported by Sathar et al [19] . This discrepancy could  
be attributed to the different tools of H. pylori  

diagnosis.  

We found that H. Pylori infection in cirrhotic  
patients did not correlate with the presence or  

absence of PHG. A similar finding was documented  

by other researchers, after studying 60 cases of  

liver cirrhosis for H. Pylori infection and its cor-
relation with PHG [20] .  

Although we detected H pylori in 5 out of 7  

cases of sever PHG, while H pylori was found in  
13/18 cases in mild PHG, there was no statistically  
significant correlation between H pylori infection  

and severity of PHG (p>0.51).  

Al Mofleh [14]  found that there is no correlation  
between H. pylori and etiology, stage of cirrhosis,  

presence and severity of PHG.  

Batmanabane et al., [21]  study found that 16/37  
patients were positive for H. pylori. H. pylori status  

was 52%, 22%, and 0% in patients with mild,  
moderate, and severe gastropathy respectively,  

indicating an inverse relationship of severity of  
PHG with H. pylori colonization.  
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A retrospective study compared H. pylori sero-
prevalence between 70 cirrhotic with PHG (cases)  

and 70 matched cirrhotic without PHG (controls).  

The main results were that the prevalence of infec-
tion was higher in cases than controls (44.3% vs.  

27.1 %, p=0.034), and the prevalence of severe  
PHG was higher in the 31 H. pylori infected com-
pared to the 39 uninfected patients (61.3% vs.  

12.8%, p<0.001) [22] .  

A more recent study concluded that H. pylori  
was detected in 33/60 (55%) patients with liver  

cirrhosis and in 26 cases of liver cirrhosis with  

PHG compared to 7 cases of cirrhosis without PHG  
with statistically-significant differences, p>0.0133  
[23] . Another recent study concluded that there is  

significant association between H. pylori infection  

and PHG, but there is no significant correlation  
between H. pylori infection and the severity of  

PHG or the severity of liver cirrhosis [24] .  

Conclusions:  

Helicobacter pylori is highly prevalent in pa-
tients with liver cirrhosis with/without portal hy-
pertensive gastropathy than in general population.  

Although there is no statistically significant relation  

between H. pylori and the severity of PHG, routine  

eradication therapy using appropriate antibacterial  

drugs is beneficial in patients with portal hyper-
tension with/without PHG. large prospective studies  
are recommended to investigate the relation be-
tween H. pylori infection and gastropathy of hepatic  
etiology.  
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