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Abstract: Aim: To evaluate the fasting serum gastrin level in cirrhotic patients with and without portal hypertensive 
gastropathy and healthy population and To correlate the fasting serum gastrin level with the severity of hepatic 
decompensation, portal hypertension and portal hypertensive gastropathy. Methods: This study was performed in 
the Tropical Medicine department Ain Shams University Hospitals, in Cairo Egypt and included the following: The 
study included 79 participants. Fifty-four cirrhotic patients, whom were further divided into 25 cirrhotic patients 
with Portal hypertensive Gastropathy (PHG) diagnosed by esophago-gastro-duodenoscopy (EGD) and 29 cirrhotic 
patients without PHG excluded by EGD, and a third group of 25 healthy persons. Patients were subjected to Full 
history taking, general examination, local abdominal examination, liver function tests, HBs Ag and HCV ab. Fasting 
serum level of Gastrin was done by ELISA technique. Results: In the current study, the mean age of the healthy 
group was 32.9 years in comparison to 58.2 years and 56.07 years in cirrhotic patients with and without PHG. 
Esophageal varices and ascites were significantly more common in cirrhotic patients with PHG in comparison to 
cirrhotic patients without PHG. The comparison between the cirrhotic patients group with and without PHG and the 
healthy group regarding fasting serum gastrin level revealed that the best cut off value was found to be > 18.1 pg/ml 
with area under the curve (AUC), 0.900; Sensitivity, 90.74%; Specificity, 80%. As for the comparison between 
cirrhotic group with PHG and cirrhotic group without PHG regarding fasting serum gastrin level, it revealed that the 
best cut off value was found to be > 95.6 pg/ml with area under the curve (AUC), 0.786; Sensitivity, 56%; 
Specificity, 100%. Conclusion: Fasting serum gastrin level may serve as a non-invasive predictor of the presence of 
portal hypertensive gastropathy in cirrhotic patients. 
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1. Introduction 

Portal hypertension is one of the dangerous 
complications of chronic liver disease. Portal 
hypertension can be defined as an increase of hepatic 
venous pressure gradient. Because of elevated 
pressures within the portal vein several complications 
can arise, including the development of esophageal 
and gastric varices, portal hypertensive gastropathy, 
ascites, hepatic encephalopathy as well as 
complications secondary to circulatory dysfunction, 
such as hepatorenal syndrome, Porto pulmonary 
syndrome and hepatopulmonary syndrome 1. 

Portal hypertensive gastropathy is known to 
cause changes in the mucosa of the stomach in patients 
with porta1 hypertension; as far as we know the most 
common cause of this is complication is liver 
cirrhosis. The changes in the mucosa 
inc1ude friabi1ity of the mucosa and the presence of 
ecstatic b1ood vesse1s at the surface. Patients with 

porta1 hypertensive gastropathy may experience 
b1eeding from the stomach, which may uncommon1y 
manifest itse1f in vomiting b1ood or me1ena; 
however, porta1 hypertension may cause severa1other 
more common sources of upper gastrointestina1 
b1eeding, such as esophagea1varices and gastric 
varices. On endoscopic eva1uation of the stomach, this 
condition shows the characteristic mosaic or "snake-
skin" appearance of the mucosa of the stomach2. 

Porta1 hypertensive gastropathy has a 
preva1ence rate of 20-80% in patients with portal 
hypertension and is more frequent in patients with 
severe 1iver disease and in patients who had a 
previous endoscopic treatment for varices. In patients 
with porta1 hypertension, PHG is often associated 
with the presence of esophagea1 and/or gastric 
varices. The mechanisms invo1ved in the pathogenesis 
of PHG have not been fu11y e1ucidated However, 
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regu1ation of gastric nitric oxide, prostag1andins, 
tumor necrosis factor α (TNF-α), and epiderma1 
growth factor (EGF) production may be invo1ved3. 

The diagnosis of PHG, and by extension porta1 
hypertensive enteropathy (similar mucosa1 changes at 
other sites of the gastrointestina1 tract) is established 
when the characteristic endoscopic findings are 
observed in patients with porta1 hypertension. PHG is 
c1assified as mi1d when on1y the snake-skin mosaic 
pattern is present or severe when, in addition to the 
mosaic pattern, f1at or bu1ging red marks or b1ack-
brown spots are observed. The c1inica1 relevance of 
this c1assification has been established since patients 
with severe PHG are more likely to have acute 
b1eeding or chronic anemia than patients with mild 
PHG4. 

Gastrin is the major hormonal regu1ator of 
gastric acid secretion. Its discovery at the turn of the 
century was based upon its profound effect on meal-
stimu1ated acid secretion, making it one of the first 
hormones to be described5. Gastrin stimu1ates the 
parietal and pepsin ce1ls, increases gastric mucosal 
blood f1ow, and has a trophic effect on the gastric, 
duodena1 and co1onic mucosa6. Its main ro1es 
inc1ude food-stimu1ated gastric acid secretion and 
trophic effects on the Enterochromaffin-like ce1ls7. 

Progastrin and gastrin serum leve1s have been 
reported to be significant1y higher in patients with 
cirrhosis of any Chi1d-Pugh class compared to 
contro1s while there are no differences between 
contro1s and patients with non-cirrhotic chronic 
hepatitis B or C8. 

A higher incidence of gastric and duodenum 
u1cer was we1l recognized in patients with liver 
cirrhosis, but the mechanism has not been fu1ly 
identified. It is found that fasting serum gastrin level is 
significant1ye1evated in patients with cirrhosis and 
portal hypertension9. 

 
2. Materials and Methods 
Patients 

This prospective case control study was 
conducted within the Department of Tropical 
Medicine and the endoscopy unit at Ain Shams 
University Hospitals (Cairo, Egypt), after approval 
from the Research and Ethics Committee of Ain 
Shams University was obtained in accordance with 
local research governance requirements. This study 
was performed in accordance with the 1964 
Declaration of Helsinki and all subsequent revisions. 

This study included 3 groups, 2 patient groups 
and a control group. Group 1: 25 cirrhotic patients 
with PHG diagnosed by esophago-gastro-
duodenoscopy (EGD), Group 2: 29 cirrhotic patients 
without PHG excluded by EGD, and a third group of 
25 healthy persons. 

Patients were assessed by: Clinical, biochemical, 
and sonographic criteria of chronic liver disease. All 
included patients were subjected to the following: (1) 
Full medical history and thorough clinical 
examination. (2) Laboratory investigations including: 
Liver function tests to determine the levels of aspartate 
aminotransferase, alanine aminotransferase, serum 
bilirubin (total and conjugated), serum albumin, 
prothrombin time; detection of antibodies to the viral 
markers HBsAg, and HCV by enzyme linked 
immunosorbent assay (ELISA). Fasting Serum level of 
Gastrin hormone was done by a competitive inhibition 
enzyme immunoassay technique. Pelvi-Abdominal 
Ultrasound was done by ACUSON X700 Ultrasound 
System, with comment on the following: 

Liver size: expressed as average, shrunken or 
enlarged. 

Liver texture: classified as homogenous, bright 
or coarse. 

Splenic size: expressed as average (absence of 
splenomegaly) or enlarged. 

Presence or absence of splenic collaterals at the 
hilum, ascites. 

Portal vein diameter. Hepatic veins patency. 
Esophago-gastro-duodenoscopy for cirrhotic 
patients: 

The upper endoscopy was done by the advanced 
video-endoscope used in the upper gastrointestinal 
tract (GF-Q240Z: Olympus Optical Co. Ltd, Tokyo, 
Japan). Comment was done on the following items: 

 Esophageal mucosa and presence or absence 
of esophageal varices. 

 Gastric mucosa and presence or absence of 
fundal varix or portal hypertensive gastropathy. 

 1st part of duodenum for the presence of 
signs of portal hypertensive enteropathy. 
Exclusion criteria:  

Patients who refused to be enrolled in the study, 
co-administration of proton pump inhibitors, patients 
with contraindications to perform EGD e.g. hepatic 
precoma and patients below 18 years old. 
Methods 

Sample: Two centimeters of venous blood were 
collected from candidates. A separator tube was used 
and samples were allowed to clot for two hours at 
room temperature or overnight at 4oC before 
centrifugation for 20 min at approximately 4000 rpm. 
Samples were stored in aliquot at -20oC for later use. 

Principle of the test: This kit is for the 
quantitative level of Gastrin in the sample. Purified 
human Gastrin antibody was adopted to coat microtiter 
plate to make solid-phase antibody, then Gastrin was 
added to the wells. Gastrin antibody was combined 
with labeled HRP to form antibody-antigen complex. 
After washing completely, TMB substrate solution 
was added and became blue color at HRP enzyme-
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catalyzed. Reaction was determined by the addition of 
stop solution and the color change was measured at 
wavelength of 450nm. The concentration of the 
Gastrin hormone in the sample was determined by 
comparing the O.D of the samples to a standard curve.  

Judgment of assay result: 
1-The standard concentration was taken as 

horizontal. 
2-The O.D value was the vertical. 
3-Standard curve was drawn on semi log graph 

paper. 
4-The corresponding concentration was found 

out according to the O.D value by the sample curve, 
multiplied by the dilution multiple and the result was 
the actual concentration. 
Statistical analysis 

IBM SPSS statistics (V. 21.0, IBM Corp., USA, 
2012) was used for data analysis. Data was collected 
and recorded on specific forms. Data validation was 
ensured before and after introduction to a PC where 
statistical analysis was performed. 

ANOVA (Analysis of variance) was used to test 
the difference about mean values of lab parameters 
among presentations, multiple comparison between 
pairs of groups were performed using LSD (Post hoc 
range test) results were presented as mean and SD, 
non-parametric data as ALT, AST, BIL T, BIL D, PLT 
and ESR were analyzed using Kruskal Wallis Test 
(data presented as median and IQR). 

Chi-Square test Χ ² and Fisher's Exact Test were 
used to test the difference in proportions of variables 
among the presentations and gender (results were 
presented as percentages and the corresponding P 
value). Unpaired (student’s) t test was used to test the 
difference about mean values of lab parameters among 
males and females, results were presented as mean and 
SD, nonparametric data as ALT, AST, BIL T, BIL D, 
PLT and ESR were analyzed using Mann-Whitney test 
(data presented as median and IQR). 

Spearman’s correlation coefficient tests the 
strength of association between variables P<0.05 will 
be taken as a significant. 

3. Results 
Our study included 79 candidates, 54 cirrhotic 

patients, whom were further divided into 25 cirrhotic 
patients with PHG and 29 cirrhotic patients without 
PHG, and a third group of 25 healthy persons. Fasting 
serum gastrin level was measured in all candidates in 
the three groups to correlate its level with the severity 
of hepatic decompensation, portal hypertension and 
portal hypertensive gastropathy. The mean age of the 
healthy group was 32.9 years in comparison to 58.2 
years and 56.07 years in cirrhotic patients with and 
without PHG as shown in (Table 1). As for median 
level of fasting serum gastrin in relation to ascites, 
degree of esophageal varices and degree of PHG as 
parameters of portal hypertension in cirrhotic patients 
with PHG, esophageal varices and PHG were found to 
be statistically insignificant while mild ascites was 
found to have statistical significance in relation to the 
median level of fasting serum gastrin in comparison to 
cirrhotic patients with PHG with other grades of 
ascites as shown in (Table 2, Figure 1). Regarding the 
median level of fasting serum gastrin in relation to 
ascites and esophageal varices as parameters of portal 
hypertension in cirrhotic patients without PHG, none 
of these studied parameters were found to be 
significant (as denoted by a p value> 0.05) As shown 
in (Table 3). Receiver-operating characteristic (ROC) 
curve was done to assess the fasting serum gastrin 
level in cirrhotic patients – with and without PHG – 
and among the healthy group, it was found that the 
best cut off value was>18.1 pg/ml with area under the 
curve (AUC), 0.900; Sensitivity, 90.74%; Specificity, 
80%; PPV, 90.7%; NPV, 80.0%. as shown in (Figure 
2). Moreover, Receiver-operating characteristic (ROC) 
curve of fasting serum gastrin between cirrhotic 
patients with PHG and cirrhotic patients without PHG 
was done and it showed that the best cut off value was 
>95.6 pg/ml with area under the curve (AUC), 0.786; 
Sensitivity, 56%; Specificity, 100%; PPV, 100%; 
NPV, 72.5% as shown in (Figure 3). 

 
Table (1): Comparison between the three groups regarding socio-demographic data: 

 
Cirrhosis  with PHG Cirrhosis  without PHG Healthy  group One Way  ANOVA Post hoc  analysis 
No. = 25 No. = 29 No. = 25 F/X²* P-value P1 P2 P3 

Age 
Mean± SD 58.20 ± 9.46 56.07 ± 11.25 32.92 ± 9.74 

47.743 0.000 0.448 0.000 0.000 
Range 27 – 71 32 – 75 19 – 54 

Sex 
Female 8 (32.0%) 16 (55.2%) 10 (40.0%) 

3.078* 0.215 0.088 0.556 0.266 
Male 17 (68.0%) 13 (44.8%) 15 (60.0%) 

*: Chi-square test 
P > 0.05 Non Significant 
P < 0.05 Significant 
P1: Comparison between cirrhosis with PHG and cirrhosis without PHG 
P2: Comparison between cirrhosis with PHG and control 
P3: Comparison between cirrhosis without PHG and control 
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Table (2): Median level of fasting serum gastrin in relation to ascites, degree of esophageal varices and PHG as 
parameters of portal hypertension in cirrhotic patients with PHG. 

 
Fasting S. Gastrin Mann-Whitney test 
Median (IQR) Range Z/K* P-value 

Ascites 

Mild 244.5 (113.8 – 515.5) 19 – 700 

8.287* 0.040 
Moderate 36.45 (18.3 – 118) 12.1 – 122 
No 89.05 (61.7 – 165) 61 – 215.2 
Tense 141 (28.7 – 150) 28.7 – 150 

OV 

I 73.8 (61.3 – 141) 18.3 –500 

1.731* 0.630 
II 146 (86.65 – 222) 51.3 – 274 
III 215.2 (19 – 700) 19 – 700 
No 139 (44.85 – 187.5) 12.1 – 531 

PHG 
Mild 61.55 (21.6 – 98.1) 12.1 – 274 

4.334* 0.115 Moderate 160 (67.6 – 215) 61.3 – 500 
Severe 145.5 (118 – 215.2) 18.3 – 700 

*: Kruskal –Wallis; Data are presented as median (range) and range. 
 

Table (3): Median level of fasting serum gastrin in relation to ascites and esophageal varices as parameters of portal 
hypertension in cirrhotic patients without PHG. 

 
Fasting S. Gastrin Mann-Whitney test 
Median (IQR) Range Z/K* P-value 

Ascites 
Mild 32.1 (11.2 – 33.2) 11.2 – 33.2 

1.246 0.536 Moderate 50.15 (25.45 – 81.7) 18.4 – 95.6 
No 31.05 (19.4 – 65.3) 13.2 – 81 

OV 
No 31.05 (19 – 49.7) 11.2 – 81 

1.502 0.472 I 48.9 (30.8 – 69.1) 18.4 – 95.6 
II 43.2 (43.2 – 43.2) 43.2 – 43.2 

Data are presented as median (range). 
 

 
Figure (1): Box plot showing severity of ascites in 

cirrhotic patients with PHG 
 

 
Figure (2): Receiver-operating characteristic (ROC) 
curve of Fasting S. Gastrin level between cirrhotic 
patients – with and without PHG – and healthy group 

Cut off point AUC Sensitivity Specificity +PV -PV 

>18.1 0.900 90.74 80.00 90.7 80.0 

 

Cut of point AUC Sensitivity Specificity +PV -PV 

>95.6 * 0.786 56.00 100.00 100.0 72.5 

 
Receiver-operating characteristic (ROC) curve of 

fasting serum gastrin between cirrhotic patients with 
PHG and cirrhotic patients without PHG shows the 

best cut off value >95.6 pg/ml with area under the 
curve (AUC), 0.786; Sensitivity, 56%; Specificity, 
100%; PPV, 100%; NPV, 72.5%. 
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Figure (3): Receiver-operating characteristic (ROC) 
curve of Fasting S. Gastrin level between Cirrhotic 
patients with PHG and cirrhotic patients without PHG 
 
4. Discussion 

Portal hypertensive gastropathy leads to changes 
in the mucosa of the stomach in patients with portal 
hypertension. These changes in the mucosa 
inc1ude friabi1ity of the mucosa and the presence of 
ecstatic b1ood vessels at the surface. Drinane and 
Vijay (2015), conc1uded that patients with portal 
hypertensive gastropathy may experience bleeding 
from the stomach, which may uncommon1y manifest 
itself in vomiting b1ood or melena. On endoscopic 
evaluation of the stomach, this condition shows a 
characteristic mosaic or "snake-skin" appearance to 
the mucosa of the stomach. 

The preva1ence of PHG in patients with portal 
hypertension has been reported to range from 20% to 
80%. Spina et al. (1992), found that higher 
preva1ence was associated with more advanced 
Chi1d–Pugh c1ass, the presence of GOVs, and 
previous endoscopic treatment with sc1erotherapy or 
EVL. Biecker (2013), c1aimed that the incidence of 
chronic b1eeding in patients with PHG is 
approximately 10%–15% at 3 years. 

The pathogenesis of PHG is not we1l defined. In 
addition to the ro1e of portal hypertension, Ripoll and 
Garcia-Tsao (2010), dec1ared that gastric mucosa has 
increased susceptibi1ity to injury by noxious factors 
and impaired hea1ing. 

Wang et al. (1955) and Konturek et al. (2003) 
has attributed high incidence of gastro-duodenal 
u1cers in patients with liver cirrhosis to elevated 
concentrations of p1asma gastrin and progastrin 
accompanied by impaired urinary gastrin output. 
Furthermore, Lenz et al. (1987) found that cirrhotic 
patients exhibit abnormally high sensitivity to gastric 
secretory stimu1ants such as endogenous or 
exogenous gastrin. This study aimed to eva1uate the 
value of fasting serum gastrin leve1 in cirrhotic 
patients and healthy persons and to corre1ate it with 
the severity of hepatic decompensation, signs of portal 
hypertension with or without signs of portal 
hypertensive gastropathy, aiming to find its cinical 
usefulness as a diagnostic and/or prognostic marker. 

Our study included 79 candidates, 54 cirrhotic 
patients, whom were further divided into 25 cirrhotic 
patients with PHG and 29 cirrhotic patients without 
PHG, and a third group of 25 healthy persons. 

In our study, the mean age of the healthy group 
was 32.9 years in comparison to 58.2 years and 56.07 
years in cirrhotic patients with and without PHG, 
respectively, which is statistically significantly as 
denoted by P2 and P3 values (0.000 and 0.000). 

The mean age of the two cirrhotic groups was 
consistent with Bang et al. (2016) who found that the 
mean age was 51 years and 52 years in cirrhotic 
patients with and without PHG, respectively. 

The mean age of the healthy group which was 
much younger than the other two groups, can be 
explained by the fact that the healthy group composed 
mainly of healthcare workers of the middle age period. 

In the current study, fasting serum gastrin level 
was significantly higher in cirrhotic patients with PHG 
in comparison to the other two groups as shown by the 
P values (0.000 and 0.000). Its level was also higher in 
cirrhotic patients without PHG in comparison to the 
healthy group as shown by the P value (0.000). Mean 
fasting serum gastrin was 118 pg/dl, 32.1 pg/dl and 
15.1 pg/dl in cirrhotic patients with PHG, cirrhotic 
patients without PHG and the healthy groups, 
respectively. The pathogenesis of PHG has been 
investigated. Several portal hemodynamic studies have 
shown that intrahepatic and extrahepatic portal venous 
outflow block plays an important role in the 
development of PHGIwao et al. (1992). This abnormal 
portal circulation probably results in gastric mucosal 
vasodilatation, although controversy exists as to the 
mechanism of gastric mucosal hyperemia (i.e., stasis 
vs overflow) Panés et al. (1992). 

Further, the vasodilative action of gastrin may 
also contribute to this abnormal gastric mucosal 
circulation Guth and Smith (1976). Gastric mucosal 
hyperemia associated with elevated serum gastrin 
level has been established in cirrhotic patients with 
portal hypertensive gastropathy (PHG) Shigemori et 
al. (1994).  

As for the median level of fasting serum gastrin 
in relation to ascites, esophageal varices and degree of 
PHG as parameters detecting portal hypertension 
among the group of cirrhotic patients with PHG, we 
concluded that the median level of fasting serum 
gastrin in cirrhotic patients with PHG who had mild 
ascites was found to have statistical significance as 
denoted by P value 0.040 in comparison with cirrhotic 
patients with PHG with other grades of ascites. 

Surprisingly, neither the presence of OVs nor the 
degree of PHG were found to have any statistical 
significance regarding the level of fasting serum 
gastrin level among the cirrhotic patients with PHG. 
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It was also found that, neither the presence of 
esophageal varices nor the degree of ascites has any 
statistical significance regarding the level of fasting 
serum gastrin level among the cirrhotic patients 
without PHG. The comparison between the cirrhotic 
patients group – with and without PHG – and the 
healthy group regarding fasting serum gastrin level 
revealed that the best cut off value was found to be > 
18.1 pg/ml with area under the curve (AUC), 0.900; 
Sensitivity, 90.74%; Specificity, 80%; Positive 
predictive value (PPV), 90.7%; Negative predictive 
value (NPV), 80.0%. 

As for the comparison between cirrhotic group 
with PHG and cirrhotic group without PHG regarding 
fasting serum gastrin level, it revealed that the best cut 
off value was found to be > 95.6 pg/ml with area 
under the curve (AUC), 0.786; Sensitivity, 56%; 
Specificity, 100%; Positive predictive value (PPV), 
100%; Negative predictive value (NPV), 72.5%. 

These results were near to a study done by Lam 
(1976) who studied 40 cirrhotic patients and 20 
healthy controls. The author reported that the mean 
fasting serum gastrin was 41.6 and 26.3 in cirrhotic 
patients and controls, respectively. 

Moreover, Lauritsen et al. (1976), found that the 
fasting plasma gastrin in 50 cirrhotic patients was 
higher than in normal controls. 

In contrast, Pointner (1975) found that fasting 
serum gastrin level was normal in 28 cirrhotic patients 
with mean value 30.1 ± 19.3 pg/ml in comparison to 
39.7 ± 21.3 pg/ml in normal subjects. 

In a study conducted by Quintero et al. (1987), it 
was found that cirrhosis is associated with high levels 
of fasting serum gastrin. 36% of cirrhotic patients with 
PHG had hypergastrinemia. Only 5% of cirrhotic 
patients without portal hypertensive gastropathy had 
hypergastrinemia. All patients without portal 
hypertension (controls) had normal serum gastrin 
levels. It was explained by the associated 
hypochlorhydia found in those patients. Sato et al. 
(1985), measured post-prandial plasma gastrin in 24 
cirrhotic patients and found increased levels, whereas 
gastric acid output was normal. 

 
Conclusion 

Fasting serum gastrin level may serve as a non-
invasive predictor of the presence of portal 
hypertensive gastropathy in cirrhotic patients. 
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