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Celiac Disease and Portal Hypertension: A Causal
Association or Just a Coincidence?
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Introduction: Celiac disease (CD) has been linked to portal hypertension (PHT) of varied etiology, but the causal-
ity association has never been proved. We aim to study the prevalence of CD in patients of PHT of different eti-
ology.Methods: A prospective observational study was conducted from June 2017 to December 2018 involving all
the cases of PHT of varied etiology. Consecutive patients of PHT with chronic liver disease (CLD) of defined eti-
ology like ethanol, viral hepatitis (B or C), Budd–Chiari syndrome (BCS), autoimmune-related cirrhosis, and
cryptogenic CLD (cCLD) (group A) and those with noncirrhotic PHT (NCPHT), which included noncirrhotic
portal fibrosis (NCPF) and extrahepatic portal vein obstruction (EHPVO) (group B), were screened for CD by
IgA anti-tTG antibody followed by duodenal biopsy in serology-positive patients. Results: Out of a total of 464
patients, group A constituted 382 patients, CLD related to ethanol (155), cCLD (147), hepatitis B (42), hepatitis
C (21), autoimmune (10), and BCS (7), whereas 82 patients were in group B with NCPF (64) and EHPVO (18).
Total 29 patients were diagnosed with CD in both groups, 17 in group A (4.5%) and 12 in group B (14.6%). In
group A, 13 patients with cCLD, two with HBV-related CLD, one with BCS, and one with autoimmune-related
CLD were concomitantly diagnosed as CD. In group B, CD was diagnosed in 12 patients of NCPF (11) and
EHPVO (1). Liver histology showed chronic hepatitis in two patients andwas normal in three patients.Conclusion:
CD is common in PHT of different etiology, especially in cCLD, NCPH and autoimmune hepatitis; however, the
etiological basis for this association is still to be defined. The likelihood of CD is higher in liver disease than the
general population, and these patients should be screened for CD. ( J CLIN EXP HEPATOL 2020;10:290–295)
Celiac disease (CD) is an autoimmune enteropathy
affecting genetically susceptible individuals on
exposure to prolamine fraction of gluten.1 Essen-

tial components for development of CD include the pres-
ence of susceptible human leukocyte antigen (HLA) and
exposure to gluten. The major predisposing heterodimers
are HLA-DQ2 and DQ8, found in nearly 98% of CD pa-
tients.2 CD is prevalent in 1% of general population in In-
dia, which is similar to that reported from other parts of
the world.3 Gluten-induced immune effects are not limited
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to intestine alone, but other organs such as the skin, brain,
and bones are also affected.4 Hepatobiliary involvement in
CD has been studied for last three decades. The liver is also
involved commonly in patients with CD.5 Liver dysfunc-
tions in CD include asymptomatic transaminitis, autoim-
mune hepatitis, nodular regeneration of the liver, and
cirrhosis.6–9 However, with a surge in interest and
research on CD, patients with idiopathic portal
hypertension were being found to have positive serology
and diagnostic duodenal biopsy changes for CD.10 A study
from Sweden reported 15 times higher prevalence of CD in
patients with cryptogenic chronic liver disease (cCLD) than
general population.11 In a study from India, portal hyper-
tension was present in about 10% of the patients with
CD.12 In another study, 10% of noncirrhotic idiopathic
portal hypertension (NCIPH) had positive serology and
duodenal biopsy-proven CD.13 So, this study aimed to
investigate the coexistence and prevalence of CD in pa-
tients with portal hypertension due to varied etiology
and clinical profile of patients of CD associated with portal
hypertension.
MATERIALS AND METHODS

This is a prospective observational study conducted at the
department of gastroenterology, SMS hospital in Jaipur,
vier B.V. All rights reserved.
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Table 1 Demographics and Baseline Investigations.

Parameter Group A (n = 382).
Median (Range)

Group B (n = 82)
Median (Range)

ETIOLOGY Ethanol [n = 155] NCPF [n = 64]

cCLD [n = 147] EHPVO [n = 18]

HBV [n = 42]

HCV [n = 21]

AIH [n = 10]

BCS [n = 7]

AGE (years) 39 (26–68) 26 (13–44)

SEX M (n = 249 [65%])
F (n = 133 [35%])

M (n = 25 [31%])
F (n = 57 [69%])

Hb (g/dl) 9.3 (4.9–14) 7.2 (3.6–11.8)

TLC (cumm) 7210 (2350–3,2000) 4590 (1020–7410)

Platelets (lakhs/ml) 0.84 (0.26–1.64) 0.68 (0.13–1.34)

INR 1.98 (1.2–4.6) 1.1 (1.04–1.3)

Bilirubin (mg/dl) 3.2 (0.6–28) 1.2 (0.8–1.5)

SGOT (U/L) 99 (19–218) 29 (19–44)

SGPT (U/L) 55 (15–160) 26 (10–39)

ALP (U/L) 156 (24–433) 109 (24–146)

TOTAL PROTEIN (g/dl) 5.1 (4.5–8.6) 6.2 (5.8–7.6)

GLOBULIN (g/dl) 3.1 (2–4.9) 2.8 (2.6–3.2)

ALBUMIN (g/dl) 2.3 (1.6–3.9) 3.7 (3.4–4.1)

CREATININE (mg/dl) 1.32 (0.6–5.1) 0.9 (0.7–1.3)

Disease severity- CTP-A = 12 (3.1%)
CTP-B = 89 (23.3%)
CTP-C = 281 (73.6)
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Rajasthan. Consecutive patients with portal hypertension
with chronic liver disease (CLD) of defined etiology
(ethanol, hepatitis B or C, Budd–Chiari syndrome [BCS],
autoimmune-related cirrhosis, and cCLD) constituted
group A, while those with NCPH, which included noncir-
rhotic portal fibrosis (NCPF) and extrahepatic portal vein
obstruction (EHPVO) (group B), were enrolled in the study
between June 2017 and December 2018. Cirrhosis was
diagnosed on the basis of clinical, biochemical, and imag-
ing features. Portal hypertension was defined as the pres-
ence of gastroesophageal varices (GEV) and/or high
gradient ascites. For etiology of portal hypertension, pa-
tients were screened for history of alcohol intake, HBsAg,
anti-HCV antibody, ultrasound abdomen with Doppler
of portal vein and hepatic veins, multiphase contrast-
enhanced computed tomography abdomen, IgA-tTG, au-
toantibodies (AMA, ASMA, LKM, ANA, IgG), and serum
ceruloplasmin as per clinical evaluation. Patients of CD
with portal hypertension (PHT) were also subjected to
ultrasound-guided percutaneous liver biopsy in absence
of absolute contraindications. Patients of cirrhosis with
PHT and negative evaluation for cause of liver disease
were defined as cCLD. NCPF was defined as the presence
of PHT, patient hepatic and portal veins on Doppler, no
identifiable etiology for liver disease, and absence of
cirrhosis.14 EHPVO was diagnosed in the presence of
PHT with obstruction of the extrahepatic portal vein
with or without involvement of intrahepatic portal vein
radicles or splenic or superior mesenteric veins with the
presence of portal cavernoma and absence of cirrhosis.15,16

Autoimmune hepatitis (AIH) was diagnosed by a simpli-
fied scoring system: probable AIH when pretreatment
aggregate score $6, and definite AIH with score $7.17

Serum IgA anti-tissue transglutaminase (tTG) antibody
determination was done in all study patients at baseline
by a commercially available solid-phase enzyme immuno-
assay kit, CHORUS tTg-A (DIESSE Diagnostica Senese),
which uses a human recombinant antigen and interpreted
as positive when >18 AU/ml, negative <12, and borderline
between 12 and 18. For duodenal biopsy, at least four spec-
imens were obtained from the second part of the duo-
denum in all tTG antibody-positive patients. Duodenal
histology was assessed according to the modified Marsh
classification.18,19
RESULTS

Total 464 patients with PHT were enrolled in the study.
Group A constituted 382 patients with parenchymal liver
disease related to ethanol (155), cCLD (147), hepatitis
B,42 hepatitis C,21 BCS,7 and autoimmune,10 whereas
group B constituted 82 patients with NCPF (64) and
EHPVO.18 Demographics and baseline investigations in
the groups are depicted in Table 1. Total 29 patients
were diagnosed with CD in both groups, 17 in group A
Journal of Clinical and Experimental Hepatology | July–August 2020 | Vol. 1
and 12 in group B. In group A, 17 (4.5%) patients were
diagnosed with CD, 13 patients with cCLD, two with
HBV-related CLD, one with BCS and 1 in Autoimmune
related CLD. Twelve patients in ethanol related CLD
were borderline positive for IgA-tTG (IgA anti-tTG
titer = 12–18) but histology was negative for CD. In group
B, 12 (14.6%) patients were diagnosed with CD, NCPF,11

and EHPVO.1
CLINICAL PROFILE OF CELIAC PATIENTS

Demographic Profile
Out of the total 29 patients diagnosed with CD, 23
were female and six were male, with the median age
of 27.6 years (range: 14–65). The hematological and
biochemical profiles of these patients are depicted in
Table 2.

Spectrum of PHT in Celiac Patients
Out of 29 patients, 13 (49%) had cCLD, 11 (38%) NCPF,
two (7%) CLD-HBV, one (3.5%) EHPVO, one (3.5%) AIH,
and one (3.5%) chronic BCS (Figure 1).
0 | No. 4 | 290–295 291



Table 2 Demographics and Baseline Investigations of CD
Patients with PHT (n = 29).

Parameter Group A (n = 17).
Median (Range)

Group B (n = 12)
Median (Range)

ETIOLOGY cCLD [n = 13] NCPF [n = 11]

HBV (n = 2) EHPVO (n = 1)

AIH (n = 1)

BCS (n = 1)

AGE (years) 33.5 (27–65) 24.5 (15–42)

SEX M (n = 424)
F (n = 13 [76%])

M (n = 2 [17%])
F (n = 10 [83%])

Hb (g/dl) 8.1 (5.1–11.2) 6.9 (3.8–9.2)

TLC (cumm) 6650 (3400–9020) 4590 (1400–6810)

Platelets (lacs/ml) 0.76 (0.35–1.59) 0.68 (0.33–1.32)

INR 1.87 (1.4–3.9) 1.2 (1.09–1.3)

Bilirubin (mg/dl) 2.9 (1.9–10) 1.1 (0.9–1.4)

SGOT (U/L) 97 (26–212) 39.5 (19–44)

SGPT (U/L) 61 (39–102) 35 (25–38)

ALP (U/L) 166 (45–233) 112 (36–145)

TOTAL PROTEIN (g/dl) 5.2 (4.5–7.6) 6.6 (5.9–7.1)

GLOBULIN (g/dl) 3.1 (2.2–4.3) 2.9 (2.6–3.1)

ALBUMIN (g/dl) 2.4 (1.7–3.8) 3.7 (3.6–4.1)

CREATININE (mg/dl) 1.4 (0.6–2.3) 0.8 (0.7–1.1)

Ig-A anti-tTG titre- 2 folds (n = 2) 2 folds (n = 0)
3–5 folds (n = 1) 3–5 folds (n = 3)
6–10 folds (n = 4) 6–10 folds (n = 5)
>10 folds (n = 10) >10 folds (n = 4)
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Clinical Presentation
In total, 17 (59%) patients presented with ascites, seven
(24%) with variceal bleeding, and five (17%) with spleno-
megaly (Figure 2).
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Endoscopic Findings
Out of 29 patients, 25 (86%) had GEV and four (14%) had
portal hypertensive gastropathy. Among the 25 patients of
GEV, 23 patients had esophageal varices (grade I in 5 [21%],
grade II in 6 [25%], grade III in 10 [42%], grade IV in 2 [8%]),
one patient had GEV (GOV2), and one had isolated gastric
varices (IGV1). Of the 29 patients, 19 patients had scal-
loped duodenal folds, 10 had decreased duodenal folds
height, and five patients had normal duodenum.

Duodenal Biopsy Histological Features
According to the modified Marsh grade, eight (28%) pa-
tients had Marsh 3a, nine (31%) Marsh grade 3b, and 12
(41%) Marsh grade 3c histological feature.

Liver Biopsy Findings
Five patients of CD with PHT with underlying etiology as
NCPF3 and cCLD2 (after control of ascites) underwent
percutaneous liver biopsy. Histology showed chronic hep-
atitis in two patients of cCLD and was normal in three pa-
tients of NCPF.

Associated Disease
Two patients had hypothyroidism (TSH >10), one patient
had Down syndrome coexisting with CD in cCLD group,
and one patient had short stature in NCPF group. Dual-
energy X-ray absorptiometry scan was not done for bone
mineral density (BMD). No patient reported with infer-
tility.

Diagnosis of CD in Relation toDiagnosis of PHT
of Varied Etiology
The diagnosis of CD preceded the diagnosis of PHT in five
(17%) patients, since childhood in three and two years
1 1 1

HPVO BCS AIH

HT in CD patients.

tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Figure 2 Clinical presentation of CD patients.
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before PHT diagnosis in two patients. All five had history
of diarrhea and anemia. Further, 17 (59%) patients were
diagnosed simultaneously and seven (24%) patients were
diagnosed after diagnosis of PHT (mean time six months).
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DISCUSSION

In our study, we found CD in 13 of the 147 (8.8%) patients
in cCLD. A study from Sweden reported 15 times higher
prevalence of CD in patients with cCLD than general pop-
ulation.11 In an Indian study, PHT was present in about
10% of the patients with CD.13 Another studies showed
the prevalence of CD in cCLD as 13.1% in pediatric pa-
tients20 and 4.3% of adult CLD patients21 Prevalence of
CD in cCLD in our study is comparable to other studies
in adults, but less prevalent as compared to pediatric pop-
ulation, which might be explained by the fact that CD pre-
sentation is more common in pediatric patients. In this
study, we found CD in 11 of the 64 (17%) patients in
NCPF. In a study by Maiwall et al, 14% of NCIPH had pos-
itive serology and duodenal biopsy-proven CD.13 The asso-
ciation of CD with NCPF has been recently reported in the
literature.22,23 The coexistence of CD and NCPF suggests
that there may be an immunological link between these
two conditions.23

CD is associated with many autoimmune diseases like
type 1 diabetes mellitus, autoimmune thyroiditis, psoria-
sis, AIH, inflammatory bowel disease, and vitiligo.24 In
our study, we found CD in only one (10%) out of 10 pa-
tients in AIH, which reflects the higher prevalence than
that found in the general population, with two studies re-
porting the prevalence as 6.4% and 4%.25,26 This can be ex-
plained by the fact that our study was not primarily
designed to see the prevalence of CD in AIH. However, a
study from India also found prevalence of CD in AIH as
Journal of Clinical and Experimental Hepatology | July–August 2020 | Vol. 1
8%.27 AIH and CD share a common immunological basis.
HLA-DR3 expressed in AIH has a strong linkage with HLA-
DQ2 and may account for the association between these
diseases.28 Two patients of CD with cCLD also had hypo-
thyroidism, which might explain the autoimmune basis of
these diseases. We also found CD in 1 (14%) of the seven
patients of BCS and one (5.6%) out of the 18 of EHPVO.
The association of CD with BCS and EHPVO is not so un-
common as previously thought. There are many case re-
ports of CD associated with BCS.29–32 In this study, we
found CD in two of the 42 patients of HBV-related CLD.
In a study done by Sima H et al in Iran, the prevalence of
celiac autoantibodies in chronic hepatitis B (11.3%) is rela-
tively high compared with the general population.33 Celiac
antibodies have been described in patients with viral hepa-
titis, but the causal association has never been proved.34

However, if the patient has to undergo interferon-based
therapy, screening is recommended, and if celiac anti-
bodies are present, a gluten-free diet (GFD) should be es-
tablished before initiating treatment to reduce the risk of
triggering overt CD that can lead to discontinuation of
interferon.35 Additionally, CD patients are genetically pre-
disposed to hepatitis B vaccine failure. Indeed, 54% and
68% of children and adults with CD do not show a
response to standard vaccination regimens for hepatitis
B virus, which seems to be linked to the HLA DQ2 haplo-
type.36,37 Anti-tTG antibody can be false positive in CLD
patients, In one study, prevalence of anti-tTG antibodies
was 25.2% in CLD patients, but only 2.4% of these patients
with CLD were affected with CD.38 In our study, 12 pa-
tients in ethanol-related CLD were borderline positive for
IgA-tTG (IgA anti-tTG titer = 12–18), but histology nega-
tive for CD. High anti-tTGwith normal histology common
in CLD patients may be falsely elevated. In our study, liver
biopsy was done in five patients of CD with PHT who had
0 | No. 4 | 290–295 293
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no contraindication to percutaneous liver biopsy. Histol-
ogy showed chronic hepatitis in two patients and normal
histology in three patients. This may be explained due to
sampling error or undefined natural history of liver disease
in CD. The possible mechanisms of liver injury include
increased intestinal permeability,39 systemic autoimmu-
nity,40 mucosal damage with inflammation,41 malnutri-
tion,42 and intestinal bacterial overgrowth.43

The limitations of our study were 1) liver biopsy was not
done in each CD patient, 2) follow-up was not done to eval-
uate the effect of GFD on clinical and biochemical profile,
3) in celiac serology, only IgA anti-tTG antibody was tested,
and in some patients, IgA-tTG was borderline elevated, but
biopsy was negative for CD but HLA DQ2, antiendomysial
antibody, and IgA level were not done in these patients.

CD is common in PHT of varied etiology, especially in
cCLD, NCPH, and AIH. Serological evaluations for CD
should be part of the general workup of patients with
PHT, especially when other causes of liver disease have
been ruled out. Does CD actually lead to development of
PHT or is it just an association? At present, there is no def-
inite answer. A large sample study with long follow-up of
CD patients developing PHT with histological evidence
of liver disease could answer this enigma. In our knowl-
edge, this is largest study till date from India. Further
studies are needed to explore the pathogenesis of PHT
and CLD in CD. However, in patients with CLD, attention
should be paid to the risk of false-positive results of serum
anti-tTG, due to the different degree of specificity of the
methods used and to the high immunoglobulin concentra-
tion.
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