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INTRODUCTION 
 

Portal hypertensive gastropathy (PHG) is an important 
underappreciated cause of morbidity in patients with cirrhotic 
or non-cirrhotic PHTN. The etiology of PHG is inadequately 
understood. Portal hypertension is necessary but insufficient to 
develop PHG because many patients have portal hypertension 
without PHG (1). PHG increases in frequency with more severe 
portal hypertension, advanced liver disease, longer liver 
disease duration, presence of oesophageal varices, and 
endoscopic variceal obliteration. PHG pathogenesis is related 
to a hyperdynamic circulation(1), induced by PHTN, 
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Introduction: Portal hypertensive gastropathy (PHG) is a common complication of chronic 
liver disease and portal hypertension (PHTN). Many studies showed PHTN related 
hemodynamic changes play major role in development of PHG (1), due 
portal hypertension cannot be the sole factor[2,3].  Patho
established till date (4). New hypothesis for PHG development are local and systemic 
inflammatory factors due to underlying CLD and etiolog
role(59,10,11).  
Aim: To find out prevalence of PHG across the common etiologies of DCLD and 
correlation between PHG and etiology of DCLD.  
Methods: We conducted prospective cross-sectional analytic study. The study protocol was 
approved by the ethical review board. We included a total of 400 DCLD (CTP class B/C) 
patients with established etiology and also cryptogenic who underwent endoscopy in 
medical gastroenterology department from June 2016 to december 2018. Informed consent 
was taken from all patients. Among 400 patients of DCLD 130 alcoholic  liver disease, 70 
HBV, 60  HCV, 80 cryptogenic, 40 NAFLD, 10 wilson's, 6 autoimmune and 4 secondary 
biliary cirrhosis related patients were present. PHG was diagnosed according to  NIEC 
classification by EGD(12). Prevalence of PHG in each group of patient calculated in 
percentage. Association between etiology of  DCLD and PHG was assessed by logistic 
regression analysis. OR (odds ratio) with 95% CI calculated. Considered significant 
association when p value <0.05  
Results: PHG were present in 76.9%(100/130), 64%(45/70), 70%(42/60), 32.5% (26/80), 
70%(28/40), 40%(4/10), 66.6%(4/6) and 25%(1/4) of Ethanol, HBV, HCV, cryptogenic, 
NAFLD, Wilson's, autoimmune hepatitis, and secondary biliary cirrhosis rela
patients respectively. Logistic regression analysis shows ethanol, HBV, HCV, Autoimmune 
etiology of DCLD significantly associated with PHG.  
Conclusion: PHG is one of the most common complications of DCLD with PHN but 
factors implicating in pathogenesis are inconclusive. Our study showed etiologies of DCLD 
like ethanol, HBV, HCV and autoimmune hepatitis having higher prevalence and 
significant association with PHG. 
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METHODS 
 

We conducted cross-sectional analytic study. The study 
protocol was approved by the ethical review board. We  
included a total 400 patients of  DCLD (CTP class B/C) with 
established etiology and also cryptogenic patients, who 
underwent EGD  in Institute of  Medical Gastroenterology, 
Madras Medical College, Chennai from June 2016 to 
December 2018. Informed consent was taken from all patients. 
Basal parameter and routine blood investigation  were done 
(Table1).  PHG was diagnosed according to the NIEC 
classification by EGD (12). PHG is defined as mild when only a 
mosaic-like pattern of any degree is  present and severe when 
red point lesions, cherry red spots, or black-brown spots are 
present. Out of 400 patient 130 ALD, 70 HBV, 60  HCV, 80 
cryptogenic, 40  NAFLD, 10 wilson's, 6 autoimmune and 4 
secondary biliary cirrhosis related patients were present. We 
excluded patients who had combined etiology , CKD, Grad 3/4 
hepatic encephalopathy, autoimmune connective tissue 
disorders and patients suffering from any malignant diseases. 
Prevalence of PHG in each group of patient calculated in 
percentage. Association between etiology of  DCLD and PHG 
analysed by logistic regression analysis. OR (odds ratio) with 
95%CI was calculated and considered significant association 
when p value <0.05. 
 

RESULTS 
 

Out of 400 DCLD patients 62.5% (250) were having PHG. In 
250 PHG patients 26% were having severe PHG according to 
NIEC classification. Basal parameter were compared between 
PHG patients with non-PHG. There was no significant 
difference observed between two groups (Table1).  
 

Table 1 Basal parameters of all patients 
 

Parameters PHG Non-PHG 
Total number of  patients[N] 250 150 

Age[year]* 55.2 55.6 
Hemoglobin(grams/dl)* 10 10.2 
Platelat (109 per cmm)* 78 82 

PT/INR* 16/1.2 17/1.29 
Total bilirubin(mg/dl)* 3.2 2.9 

Albumin(g/dl)* 2.8 2.9 
Number of patients with Ascitis 238 144 
Number of paients with Hepatic 

encephalopathy grade 1-2 
58 54 

 

*Mean of the parameters has been mentioned 
 

Prevalence of PHG was 76.9%(100/130), 66% (45/70), 
74%(42/60), 32.5% (26/80), 50%(20/40), 40%(4/10), 
86%(6/7) and 25% (1/4) in ethanol, HBV, HCV, cryptogenic, 
NAFLD, Wilson's, autoimmune hepatitis, and secondary 
biliary cirrhosis related DCLD patients respectively. 
Association between etiology of DCLD and PHG were 
analysed by logistic regression analysis. Calculated OR  with 
95% CI for Ethanol 0.18 (0.11-0.2), HBV  0.33 (0.19-0.56), 
HCV 0.25 (0.14-0.46) and autoimmune hepatitis 0.10 (0.01-
0.85) suggestive of  significant association with of PHG with  
P value <0.05. Other etiology like cryptogenic, NAFLD, 
Wilsons, secondrary biliary cirrhosis were not significantly 
associated with PHG (Table2). 
 

Table 2 Comparison between PHG and non-PHG patients in each 
group and significance 

 

Etiology PHG NON-PHG OR( 95%CI) Significance 
Ethanol 100 30 0.18(0.11-0.2) <0.0001 
HBV 45 25 0.33(0.19-0.56) <0.0001 
HCV 42 18 0.25(0.14-0.46) <0.0001 

Cryptogenic 26 54 1.04(0.62-1.72) 0.86 

NAFLD 20 20 0.6(0.31-1.15) 0.124 
Wilson’s 4 6 0.87(0.24-3.2) 0.87 

Autoimmune 
hepatitis 

6 1 0.10(0.01-0.85) 0.03 

Secondry biliary 
cirrhosis 

1 4 2.4(0.26-21.67) 0.43 

 

DISCUSSION 
 

PHG is well known complication of CLD and PHTN, but 
etiopathogenesis and factors implicating in development PHG 
is not well established. The morbidity associated with PHG 
underappreciated in  patients with cirrhotic or non-cirrhotic 
portal hypertension. The reported prevalence of PHG varies 
greatly from 20% to 75% in patients of  cirrhosis and portal 
hypertension [13,14,15]. Some studies showed no significant 
association between portal hypertension and development of 
PHG [16,17,18,19].  
 

The  frequency of PHG higher in portal hypertension with 
cirrhosis than in portal hypertension without cirrhosis. Sarin et 
al[16] reported that patients with cirrhosis had a significantly 
higher frequency of PHG (37.1%) than that in patientswith 
NCPF (16.7%; P< 0.05), or non-cirrhotic EHPVO (8.7%; P < 
0.01) and had a more aggressive course of PHG with 
progression to more severe PHG with time  and another study 
by Sarin et al[16] in a 50 patients with portal hypertension from 
various etiologies undergoing endoscopy, reported 6 (16.6%) 
of 36 patients with underlying cirrhosis had a mosaic pattern of 
PHG, whereas only 1 (8.5%) of 12 patients with EHPVO had a 
mosaic pattern of HPG. 
 

In our study we found out prevalence of PHG were 
significantly higher in DCLD patients with etiology of  ethanol 
(77%), HBV (66%), HCV (74%) and autoimmune hepatitis 
(86%) as compared to other etiology (<50%). Ethanol, HBV, 
HCV and autoimmune hepatitis were having significant 
association with development of PHG, odds ratio with 95% CI 
of 0.18 (0.11-0.2), 0.33 (0.19-0.56), 0.25 (0.14-0.46) and 0.10 
(0.01-0.85) respectively with significant  P value <0.05. This is  
suggestive of these etiological factors of DCLD play major 
role as independent risk factors  in development of PHG. 
 

Till now majority of studies  reported etiology of cirrhosis did 
not affect PHG frequency or severity[20,21,19,22]. Abbasi et al[20] 
reported among 217 patients with cirrhosis that PHG was not 
associated with cirrhosis etiology (r = 0.056; P = 0.414), 
among 144 patients with hepatitis C, 36 patients with hepatitis 
B, 21 patients with cryptogenic cirrhosis, 15 patients with 
hepatitis C and hepatitis B co-infection, and 1 patient with 
hepatitis B and hepatitis D co-infection. Kim et al[21] similarly 
did not find a correlation between cirrhosis etiology and 
severity of PHG in a prospective study of 331 patients with 
cirrhosis, including cirrhosis etiologies of alcohol in 250, 
hepatitis B in 68, hepatitis C in 15, and cryptogenic cirrhosis in 
8.  
 

Gupta et al[19] in a study of 230 patients with cirrhosis and 
ooesophageal varices found no significant difference in the 
rate of PHG between patients with cirrhosis from alcohol [32 
of 52 patients (62%)] vs cirrhosis from other causes [110 of 
178 patients (62%), P = NS]. Iwao et al[22] in an endoscopic 
study of 47 patients with histologically proven cirrhosis 
reported no significant differences in etiology of cirrhosis 
between patients without PHG vs patients with mild or severe 
PHG. The etiologies of cirrhosis in this study included 7 from 
alcoholism vs 8 from chronic hepatitis in patients without 
PHG, 5 from alcoholism vs 10 from chronic hepatitis in 
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patients with mild PHG, and 8 from alcoholism vs 9 from 
chronic hepatitis in patients with severe PHG. 
 

CONCLUSION 
 

PHG is one of the most common complication of DCLD with 
PHN but factors implicating  in pathogenesis are inconclusive. 
Our study showed etiology of  DCLD like ethanol, HBV, HCV 
and autoimmune hepatitis were having significantly higher 
prevalence and association with PHG as compared to other 
etiology in contrary to other majority of studies. Regarding 
pathogenesis and factors  implicating  in PHG development  
needed further large scale study. 
 

References 
 

1. Cubillas R, Rockey DC. Portal hypertensive gastropathy: a 
review. Liver Int 2010; 30: 1094-1102 [PMID: 20536720 
DOI: 10.1111/.1478-3231.2010.02286.x] 

2. Merkel C, Schipilliti M, Bighin R, Bellini B, Angeli P, 
Bolognesi M, Vescovi F, Gatta A. Portal hypertension and 
portal hypertensive gastropathy in patients with liver 
cirrhosis: a haemodynamic study.Dig Liver Dis 2003; 35: 
269-274 [PMID: 12801039 DOI: 10.1016/ 

3. S1590-8658(03)00064-1] 
4. Bayraktar Y, Balkanci F, Uzunalimoglu B, Gokoz A, 

Koseoglu T, Batman F, Gurakar A, Van Thiel DH, Kayhan 
B. Is portal hypertension due to liver cirrhosis a major 
factor in the development of portal hypertensive 
gastropathy? Am J Gastroenterol 1996; 91: 554-558 
[PMID: 8633508] 

5. Feldman M, Lee EL. Gastritis. In: Feldman M, Friedman 
LS, Brandt LJ, editors. Sleisenger and Fordtran’s 
Gastrointestinal and Liver Disease: Pathophysiology, 
Diagnosis, Management.10th ed.Philadelphia: Elsevier 
Saunders, 2010: 868-883 

6. 5.Wu B, Zeng L, Lin Y, Wen Z, Chen G, Iwakiri R, 
Fujimoto K. Downregulation of cyclooxygenase-1 is 
involved in gastric mucosal apoptosis via death signaling 
in portal hypertensive rats.Cell Res 2009; 19: 1269-1278 
[PMID: 19668263 DOI: 10.1038/cr.2009.97] 

7. 6.Tan S, Wei X, Song M, Tao J, Yang Y, Khatoon S, Liu 
H, Jiang J, Wu B. PUMA mediates ER stress-induced 
apoptosis in portalhypertensive gastropathy. Cell Death 
Dis 2014; 5: e1128 [PMID:24625987 DOI: 
10.1038/cddis.2014.95] 

8. Kaur S, Kaur U, Tandon C, Dhawan V, Ganguly NK, 
Majumdar S. Gastropathy and defense mechanisms in 
common bile duct ligated portal hypertensive rats. Mol 
Cell Biochem 2000; 203: 79-85 [PMID: 10724335 DOI: 
10.1023/A:1007090205886] 

9. Kawanaka H, Tomikawa M, Jones MK, Szabo IL, Pai R, 
Baatar D, Tsugawa K, Sugimachi K, Sarfeh IJ, Tarnawski 
AS.Defective mitogen-activated protein kinase (ERK2) 
signaling in gastric mucosa of portal hypertensive rats: 
potential therapeutic implications. Hepatology 2001; 34: 
990-999 [PMID: 11679970 DOI: 
10.1053/jhep.2001.28507] 

10. Kinjo N, Kawanaka H, Akahoshi T, Yamaguchi S, 
Yoshida D,Anegawa G, Konishi K, Tomikawa M, Tanoue 
K, Tarnawski A, Hashizume M, Maehara Y. Significance 
of ERK nitration in portal hypertensive gastropathy and its 
therapeutic implications. Am J Physiol Gastrointest Liver 
Physiol 2008 

11. 10.Tsugawa K, Hashizume M, Migou S, Kishihara F, 
Kawanaka H, Tomikawa M, Sugimachi K. Role of 
vascular endothelial growth factor in portal hypertensive 

gastropathy. Digestion 2000; 61: 98-106 [PMID: 10705173 
DOI: 10.1159/000007741] 

12. Beck PL, McKnight W, Lee SS, Wallace JL. Prostaglandin 
modulation of the gastric vasculature and mucosal integrity 
in cirrhotic rats. Am J Physiol 1993; 265: G453-G458 
[PMID: 8214067] 

13. Primignani M, Carpinelli L, Preatoni P, Battaglia G, Carta 
A, Prada A, Cestari R, Angeli P, Gatta A, Rossi A, Spinzi 
G, De Franchis R. Natural history of portal hypertensive 
gastropathy in patients with liver cirrhosis. The New 
Italian Endoscopic Club for the study and treatment of 
oesophageal varices (NIEC). Gastroenterology 2000; 119: 
181-187 [PMID: 10889167 DOI: 10.1053/gast.2000.8555] 

14. 13.McCormack TT, Sims J, Eyre-Brook I, Kennedy H, 
Goepel J, Johnson AG, Triger DR. Gastric lesions in portal 
hypertension: inflammatory gastritis or congestive 
gastropathy? Gut 1985; 26:1226-1232 [PMID: 3877665 
DOI: 10.1136/gut.26.11.1226] 

15. Sarin SK, Misra SP, Singal A, Thorat V, Broor SL. 
Evaluation of the incidence and significance of the “mosaic 
pattern” in patients with cirrhosis, noncirrhotic portal 
fibrosis, and extrahepatic obstruction. Am J Gastroenterol 
1988; 83: 1235-1239 [PMID: 3263791] 

16. 15.Aoyama T, Oka S, Aikata H, Nakano M, Watari I, 
Naeshiro N, Yoshida S, Tanaka S, Chayama K. Is small-
bowel capsule endoscopy effective for diagnosis of 
esophagogastric lesions related to portal hypertension? J 
Gastroenterol Hepatol 2014; 29:511-516 [PMID: 
23981241 DOI: 10.1111/jgh.12372] 

17. 16.Sarin SK, Sreenivas DV, Lahoti D, Saraya A. Factors 
influencing development of portal hypertensive 
gastropathy in patients with portal hypertension. 
Gastroenterology 1992; 102: 994-999 [PMID:1537536] 

18. 17.Erden A, Idilman R, Erden I, Ozden A. Veins around 
the esophagus and the stomach: do their calibrations 
provide a diagnostic clue for portal hypertensive 
gastropathy? Clin Imaging 2009; 33: 22-24 [PMID: 
19135925 DOI: 10.1016/j.clinimag.2008.06.023] 

19. 18.Iwao T, Toyonaga A, Sumino M, Takagi K, Oho K, 
Nishizono M, Ohkubo K, Inoue R, Sasaki E, Tanikawa K. 
Portal hypertensive gastropathy in patients with cirrhosis. 
Gastroenterology 1992; 102:2060-2065 [PMID: 1587424] 

20. 19.Gupta R, Saraswat VA, Kumar M, Naik SR, Pandey R. 
Frequency and factors influencing portal hypertensive 
gastropathy and duodenopathy in cirrhotic portal 
hypertension. J Gastroenterol Hepatol 1996; 11: 728-733 
[PMID: 8872769 DOI: 10.1111/j.1440 
1746.1996.tb00322.x] 

21. 20.Abbasi A, Bhutto AR, Butt N, Munir SM, Dhillo AK. 
Frequency of portal hypertensive gastropathy and its 
relationship with biochemical, haematological and 
endoscopic features in cirrhosis.J Coll Physicians Surg 
Pak 2011; 21: 723-726 [PMID: 22166690] 

22. 21.Kim MY, Choi H, Baik SK, Yea CJ, Won CS, Byun 
JW, Park SY, Kwon YH, Kim JW, Kim HS, Kwon SO, 
Kim YJ, Cha SH,Chang SJ. Portal hypertensive 
gastropathy: correlation with portal hypertension and 
prognosis in cirrhosis. Dig Dis Sci 2010; 55:3561-3567 
[PMID: 20407828 DOI: 10.1007/s10620-010-1221-6] 

23. Iwao T, Toyonaga A, Oho K, Sakai T, Tayama C, 
Masumoto H, Sato M, Nakahara K, Tanikawa K. Portal-
hypertensive gastropathy develops less in patients with 
cirrhosis and fundal varices. J Hepatol 1997; 26: 1235-
1241 [PMID: 9210609 DOI: 10.1016/ S0168-
8278(97)80457-6] 


