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ABSTRACT

Regression of hepatic fibrosis is increasingly becoming a reality, both in clinical as well as experimental 
models. Reversal or near‑total regression of marked liver steatohepatitis and fibrosis, however, remains a 
rare event. We report the case of a 20‑year‑old female presenting with diarrhea due to celiac disease and 
biopsy proven cirrhosis with portal hypertension who had a remarkable clinical improvement in response 
to a gluten free diet (GFD). A follow‑up liver biopsy 9 months after the initiation of GFD revealed a 
remarkable regression of both fibrosis as well as steatosis. Villous atrophy, as seen in patients with celiac 
disease, could lead to a deprivation of trophic factors leading to liver injury and subsequent cirrhosis. 
A gluten‑free dietary regimen can produce a reversal of fibrosis leading to the amelioration of symptoms 
associated even with advanced liver disease.
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Liver changes in celiac disease (CD) range from asymptomatic 
elevation of transaminases[1] to severe alterations including 
cirrhosis.[2] Institution of gluten free diet (GFD) is known 
to reverse hepatic dysfunction, even though its effect in 
cirrhosis has only rarely been reported.[2] Strict adherence 
to GFD in this reported case led to an improvement in 
clinical and biochemical parameters, along with reversal 
of steatocirrhotic change on histology. To the best of our 
knowledge this is the first case in which dietary intervention 
alone has resulted in near‑total reversal of cirrhosis.

CASE REPORT

A 20‑year‑old female presented with complaints of abdominal 
pain and intermittent diarrhea for 6 months. Examination 
revealed pedal edema, ascites, and hepatosplenomegaly. The 
patient had a normal body mass index (20.16) for her age 

and was not malnourished at presentation (Subjective Global 
Assessment of Nutritional Status class A).Investigations 
revealed a borderline low platelet count (110 × 109/L), 
elevated erythrocyte sedimentation rate [ESR] (36mm/h), and 
prolonged international normalized ratio [INR] (1.8). Mild 
elevation of the transaminases (aspartate aminotransferase 
[AST]:68 IU/L, alanine aminotransferase [ALT]:38 IU/L), 
hypoproteinemia (5.6 g/dl), and hypoalbuminemia (2.9g/dl) 
were noted. Ascitic fluid revealed a high serum ascites 
albumin gradient [SAAG] (1.8g/dl). Ultrasonography (USG) 
confirmed hepatosplenomegaly with coarse liver echotexture 
and presence of collaterals suggesting portal hypertension. 
Upper gastrointestinal endoscopy showed grade 2 esophageal 
varices. Serological tests for Human Immunodeficiency 
Virus, hepatitis viruses, and cytomegalovirus were negative. 
Iron profile, autoimmune, and metabolic workup (including 
Wilson’s) was non‑contributory.

IgA tissue transglutaminase (TTG) done as a part of the diarrhea 
workup was strongly positive (542 IU/L). Duodenal biopsy 
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showed moderate villous blunting, increased intraepithelial 
lymphocytes (IEL), and crypt hyperplasia [Figure 1]. In 
view of the radiological and biochemical derangements, a 
percutaneous liver biopsy was also performed which showed 
parenchymal nodules separated by fibrous septae. Diffuse 
moderate‑to‑severe macrovesicular steatosis (65–70% of the 
hepatic parenchyma), hepatocyte ballooning, mild portal 
inflammation, and 2–4 foci of lobular inflammation/10 × were 
also noted [Figures 2a‑b and 3a‑b]. Piecemeal necrosis was 
not seen. A histopathological impression of cirrhosis with 
moderate activity and steatosis was suggested. The patient 
was put on a gluten free regimen, diuretics, and vitamin 
supplements. Complete resolution of ascites and near‑normal 
transaminase levels was noted 6 months later when the patient 
presented again with the complaint of abdominal pain. 
Examination was unremarkable and investigations revealed 
a minimal elevation of AST (43 IU/L), other biochemical 
parameters being normal. Hematological parameters including 
platelet count (170 × 109/L) were within normal limits. 
ESR, however, was elevated at 50 mm/h.USG displayed 
normal liver echotexture, minimal free fluid, but without any 
evidence of portal hypertension. An occasional subcentimetric 
mesenteric lymph node was noted. Ascitic fluid (AF) showed 
lymphocyte predominance and a low SAAG (0.8 g/dl).AF 
adenosine deaminase level was 57 U/L suggesting peritoneal 
tuberculosis. Peritoneal biopsy done for confirming tubercular 
pathology revealed epithelioid cell granulomas; however, acid 
fast bacilli (AFB) were not detected. The patient was put on 
antitubercular therapy in view of the above findings. She was 
religiously following the gluten free dietary regimen and was 
asked to continue the same.

Three months subsequently (i.e., 9 months after initial 
presentation), follow‑up liver biopsy revealed complete 
disappearance of the steatosis and reversal of the fibrosis with 

minimal expansion of the portal tracts [Figure 3c and d].Only 
an occasional focus of lobular inflammation was noted. 
Biochemical, clinical, and hematological parameters 
including platelet count (180 × 109/L) were normal. USG 
at this juncture displayed normal liver echotexture, no 
organomegaly, free fluid, or evidence of portal hypertension. 
A fibroscan unfortunately could not be performed in this 
case. Currently, the patient is asymptomatic and is doing 
well 3 years after her initial presentation and is completely 
adherent to the GFD.

DISCUSSION

Liver dysfunction in CD is attributed to increased 
intestinal permeability brought about by the induction of 
zonulin—a molecule involved in tight junction regulation.[3]

Accompanying mucosal damage promotes an increased access 
of a cocktail of toxins, antigens, and cytokines to the portal 
circulation. The result is liver disease of varying degrees.

Two main categories of liver disease have clinically been 
described in CD, that is, cryptogenic and autoimmune.[4] 
While there is substantial literature on the clinical aspects 
of celiac liver disease, studies on histomorphological changes 
are few. Findings are generally non specific[1] and include 
periportal inflammation, bile duct injury, increased number 
of Kupffer cells, steatosis, and fibrosis very rarely including 
cirrhosis.[2]

In the current case, the patient had advanced liver disease 
with extensive steatosis in a setting of CD. We hypothesize 
that the small bowel is responsible for some unknown trophic 
factors for the liver which are transported by the portal 
circulation. Villous atrophy, as seen in patients with CD, 
could lead to a deprivation of the trophic factors leading 

Figure 1: Duodenal biopsy showing moderate villous blunting increased 
intraepithelial lymphocytes and crypt hyperplasia (Marsh class 3b) 
(H and E, ×40)

Figure 2: Low power magnifications of (a) Pre‑GFD and (b) post‑GFD 
liver biopsies highlighting the marked disappearance of fibrosis and 
steatosis after nutritional therapy (H and E, ×40)
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to liver injury and subsequent cirrhosis. The disease fitted 
into a cryptogenic category because infectious, autoimmune, 
and metabolic etiologies were ruled out after thorough 
work‑up. Notably, a dramatic response to GFD was noted 
with histological evidence of near‑total regression of fibrosis 
and steatosis.

Fibrosis regression has been documented in a range of chronic 
liver diseases.[5] Friedman and Bansal[5] mentioned that reversal 
and regression of liver fibrosis were distinct terminologies. The 
term “reversal” is preferred over “regression,” as in this case 
there is a complete restoration of normal architecture after 
the establishment of cirrhosis. Reversal is more likely to occur 
in young patients with a relatively short duration of illness,[6] 
both factors being seen in this case.

Kaukinen et al.,[2] in the year 2002, described 4 patients of CD 
with severe liver injury displaying improvement after GFD. 

One of these patients had early cirrhosis, and even though 
institution of GFD led to disappearance of the ascites, the 
micronodular cirrhosis persisted. In contrast, the present 
case witnessed resolution of cirrhosis. This remarkable 
clinical, biochemical, and histological reversal of advanced 
cryptogenic liver disease may be explained by the religious 
adherence of the patient to GFD.

As radiological and biochemical improvement was noted 
in this patient before the diagnosis of tuberculosis and 
subsequent antitubercular therapy, tuberculosis is unlikely 
to be responsible for the liver injury.

It may be argued that, in the absence of fibroscan results, 
the needle biopsy may be prone to sampling errors. 
Though we acknowledge this limitation, the significant 
difference in fibrosis in pre and post‑GFD treatment 
biopsies correlated both with clinical improvement and 
reduction in noninvasive fibrosis indices—AST to platelet 
ratio index (APRI),[7] Forn’s,[8] and FIB4[9] after therapy 
[Table 1].

To conclude, CD is a potentially treatable cause of chronic 
liver disease. It is possible that dietary therapy alone could 
be of some benefit in the management of advanced celiac 
hepatitis. Further studies on larger cohorts, however, will be 
required to corroborate these results.
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Figure 3: (a) Liver biopsy showing parenchymal nodules separated by 
fibrous septae, with diffuse macrovesicular steatosis on Hematoxylin 
and eosin (H and E ×200) and (b) Masson’s Trichrome (×200).
(c) Post‑GFD biopsy showing near total reversal of fibrosis and 
steatohepatitis (H and E ×200);(d) Masson’s Trichrome stain (×200)

a b

c d

Table 1: Noninvasive fibrosis markers assessed in the current case
Fibrosis 
Index

Formula for calculation Cut off scores for significant fibrosis/
cirrhosis[10]

Pretreatment Post‑treatment %change

APRI AST/UPPER LIMIT AST (IU/L) ×100
Platelet count (109/L)

A score of at least 1.0 has a sensitivity of 61 to 
76% and specificity of 64 to 72% in predicting 
significant fibrosis/cirrhosis

1.766 0.683 −61.32%

Forn’s 7.811-3.131× ln (Platelet count[109/L]) 
+0.781×ln (GGT[IU/L])+3.467× ln (age) 
−0.014×cholesterol (mg/dl)

At a score of <4.25, a negative predictive value 
of 96% for excluding significant fibrosis, and at 
a score of >6.9, a positive predictive value was 
66% for significant fibrosis has been described

4.84 3.126 −35.41%

FIB 4 Age (years) × AST (IU/L)
Platelet count (109/L) × √ALT (IU/L)

At a score <1.45, a sensitivity of 74% and 
specificity of 80% to exclude significant 
fibrosis. A score >3.25 has a specificity of 98% 
in confirming cirrhosis. 

2.01 0.87 −56.7%

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, APRI: AST to Platelet Ratio Index, FIB-4, Fibrosis-4, GGT: Gamma-glutamyl transferase, 
IU: International units, ln: Natural logarithm
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