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Background:
Celiac disease (CD), or as it is called gluten enteropathy, could result in various complications such as liver abnormalities. Non-
alcoholic fatty liver disease (NAFLD) affects 25.2% of individuals worldwide and has become one of the most common causes 
of cirrhosis. This study aimed to report the frequency of fatty liver in ultrasonography of patients with CD in Golestan province, 
Northeast Iran.

Materials and Methods:
In this cross-sectional study, patients diagnosed with CD based on a positive anti-tTG Ab and proved by small bowel biopsy were 
recruited between March 2018 and March 2020 (N = 80), through the registry system located in Golestan Research Center of 
Gastroenterology and Hepatology, Northeast Iran. Ultrasonography was performed and the fatty liver diagnosis was done based 
on attenuation of the liver itself (less than 40 Hounsfield Unit (HU)) or in comparison with the spleen (liver attenuation ≤ 10, than 
spleen).

Results:
Among 80 patients with CD (46 women, mean age 39.13 ± 12.5 years), fatty liver was reported in 34 (43.5%), which was mild in 
31 (39%), moderate in 2 (2.5%), and severe in 1 (1.3%) patients. One cirrhosis and no hepatomegaly were found.

Conclusion:
In the present study, fatty liver was seen in 43.5% of our patients, which is a large amount. It may be suggested to do a closer 
follow-up of the complications of CD.
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INTRODUCTION
Celiac disease (CD), a well-known small bowel disorder 
associated with permanent intolerance to gluten-
containing food, affects 0.5–1% of the worldwide 
population. CD is characterized by, specific autoantibodies 
(anti-tissue transglutaminase antibody [anti-tTG Ab], 
anti-endomysial antibodies (EMAs), or anti-Gliadin Ab 
(AGA)). Heterogeneous clinical manifestations include 
intestinal symptoms (abdominal pain, weight loss, 
steatorrhea, and diarrhea) and extra-intestinal symptoms 
(anemia, liver disorders, osteoporosis, and depression)(1–
3). CD diagnosis depends on both positive serology and 
the presence of villous atrophy in small intestinal biopsy 
(4). To date; the only available treatment for patients 
affected with CD is a gluten-free diet (GFD) (5).

The wide spectrum of liver abnormalities in patients with 
CD ranges from severe liver disease to mild alterations 
in transaminases (6). Some studies have reported a high 
frequency of CD in patients with liver abnormalities (7–
10). So, active screening for CD in patients suffering from 
liver disease is recommended (7).

On the other hand, a Swedish large population study 
reported that CD is associated with a 2-6 fold risk increase 
for later liver disease. In addition, the study revealed 
that patients with prior liver disease have a 4-6 fold risk 
increase for future CD (11). Even more, CD may increase 
the risk of death from liver cirrhosis 8 times higher (12).

Non-alcoholic fatty liver disease (NAFLD), 
characterized by excessive liver fat accumulation 
(13), affects 25.2% of individuals worldwide and has 
become one of the most common causes of cirrhosis 
(14,15). NAFLD is strongly associated with chronic 
conditions such as type 2 diabetes (T2DM), obesity, 
and hypertension (16). In the past four decades, studies 
documented a clinical relationship between CD and 
NAFLD (8). Presented as Abnormal liver function tests 
were noted in both CD and NAFLD (6). The prevalence 
of CD in patients suffering from NAFLD is 3-7% (17). 
CD is commonly seen in patients with NAFLD even with 
a normal body mass index (BMI). Also, some evidence 
showed an increased risk of NAFLD in CD, especially 
during the first year of follow-up, and the remaining 15 
years after CD diagnosis (10,18). The pathogenesis of 
NAFLD in CD is poorly understood, but it seems there 

are links between CD and NAFLD (10).
This study aimed to report the frequency of fatty liver, 

in ultrasonography of patients with CD in Golestan 
province, Northeast Iran.

MATERIALS AND METHODS
Study participants
In this cross-sectional study, patients diagnosed with 
CD based on a positive anti-tTG Ab and proved in small 
bowel biopsy (4) were recruited between March 2018 
and March 2020, through the registry system located 
in Golestan Research Center of Gastroenterology and 
Hepatology, Northeast Iran.

Study design
All confirmed celiac cases registered in the Golestan 
Research Center of Gastroenterology and Hepatology 
(N = 120) were asked to participate in this study. All 
registered patients were on a Gluten-free diet (GFD) 
immediately after the diagnosis. Among them, 80 agreed 
to participate in the project.

Inclusion criteria
Celiac cases were confirmed with pathology and a biopsy 
taken from the duodenum who agreed to participate in the 
project.

Exclusion criteria
Prior liver disease and alcohol consumption or no 
tendency to participate were among the most common 
exclusion criteria. Also having a history of viral hepatitis 
like Hepatitis B Virus (HBV) or Hepatitis C Virus (HCV) 
was considered as an exclusion criterion.

Overall, 80 participants were recruited and a checklist 
was used to record demographic characteristics, alcohol 
ingestion, and history of liver disease through a face-to-
face interview after taking the informed consent and being 
referred to an experienced radiologist. Ultrasonography 
(ultrasound: Samsung ws80 A Ultrasound Machine; 
Korea) was performed for the diagnosis of NAFLD, all by 
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a single radiologist in a certain center. The diagnosis was 
based on the attenuation of the liver itself (less than 40 
Hounsfield Unit (HU)) or in comparison with the spleen.

Ethics
The local ethics committee of the Golestan University of 
Medical Sciences approved the protocol (IR.GOUMS.
REC.1398.382). Informed consent was obtained from all 
participants. Information was made anonymous and kept 
confidential before the analyses.

Statistical Analysis
Data were analyzed using SPSS software version 16. 
Continuous and categorical data were expressed as a 
median.

RESULTS
Among 80 patients with CD (46 women, mean age 
39.13 ± 12.5 years) NAFLD was reported in 34 (43.5%), 
which was mild in 31(39%), moderate in 2 (2.5%), and 
severe in 1 (1.3%) patients (Table 1). One case with 
cirrhosis and no hepatomegaly was found. Data about 
disease duration were just available for 45 participants 
and the mean (standard deviation) was 8.4 ( ± 5.6) years 
(Table 1). 

Table 2 shows ultrasonographic features of the 
hepatobiliary system in patients with CD.

There were no significant differences in the mean age, 
mean celiac disease duration, and sex between patients 
with fatty liver and those with non-fatty liver disease 
(P = 0.66, 0.60, 0.64) (Table 3)

DISCUSSION 
In the present study, the prevalence of fatty liver was 
investigated in patients with CD in Gorgan city, Iran. 
These results further support the finding of other studies, 
in which patients with CD were at a high risk of NAFLD. 
However, a notable finding in this study was the higher 
frequency of NAFLD in our patients (43.5%) compared 
with most similar studies.

In an Indian study, the prevalence of NAFLD in 44 newly 
diagnosed patients with CD was 14.3%, and after one year 
of follow-up, 29.5% of patients developed NAFLD (19). 

In addition, in an Italian study, the prevalence of NAFLD 
in 221 newly diagnosed patients was 29.4%, and after 
two years of follow-up, 46.6% of the patients developed 
NAFLD (20). A population-based cohort study of more 
than 26,000 patients with CD in Sweden demonstrated 
an increased risk of NAFLD in both children (HR = 4.6; 
95% CI = 2.3-9.1) and adults (HR = 2.8; 95%CI = 2.0-3.8) 
with CD (10). Also, another Swedish study among 8513 
individuals with CD finds an increased risk of fatty liver 
(HR, 6.06; 95% CI, 1.35–27.16; P .018) with a prevalence 
of 0.029%(11). On the other hand, the prevalence of CD 

Table 1. Basic demographic data in patients with celiac disease 
(N = 80)

Variables 
Age (year), Mean (SD) 39.17 (12.5)
Duration of disease (year), Mean 
(SD) 8.40 (5.63)

Sex, N (%)
Male 34 (42)
Female 46 (57.5)

Fatty liver, N (%)

Absent 46 (57.5)
Mild 31 (38.8)
Moderate 2 (2.5)
Severe 1 (1.3)

Table 2. Ultrasonic features of the hepatobiliary system in 
patients with celiac disease (N = 80)

Mean (SD)
Liver sagittal diameter (mm) 122.87 (14.9)
Portal vein diameter (mm) 7.95 (1.6)
Common Bile Duct (CBD) 
diameter (mm) 2.82 (0.5)

Spleen size (mm) 101.37 (120.4)
*mm = millimeter

Table 3. Results of liver ultrasonography in patients with celiac 
disease regards the demographic data

Liver ultrasound P 
value*Fatty liver Normal 

Age (year), mean (SD) 38.47 (12.35) 39.70 (12.73) 0.66
Duration of disease 
(year), mean (SD)  8.9 (5.85) 8 (5.530) 0.60

Sex, N (%)
Male 13 (38.2) 21 (45.7) 0.64
Female 21 (61.8) 25 (54.3)

*Significant at P < 0.05
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in patients with NAFLD is 3-7% (17). Most authors 
suggest a serological screening for CD in all patients with 
NAFLD (21,22).

Further research should be done to find the precise 
pathogenesis of NAFLD in patients with CD. However, 
some investigations have suggested the following 
mechanisms as mechanisms underlying liver injury 
in such patients: The liver and intestine have a tight 
connection via the portal system (known as the gut-
liver axis). Impairment or dysregulation in the gut–liver 
axis components (intestinal barrier, gut microbiota, 
several hepatic receptors, shared lymphocyte homing, 
and bile) can cause hepatic innate immune response 
activation which, leads to liver injury (23,24). Gluten 
exposure in patients with CD cause either intestinal 
mucosa inflammation or increased expression of zonulin 
(modulator of small-intestinal tight junctions (TJs)). 
TJs disruption and intestinal mucosa inflammation may 
describe increased intestinal permeability leading to 
intestinal barrier damage in patients with CD (25–27). 
In addition, long-standing intestinal transit time in poor 
control CD patients can cause small intestinal bacterial 
overgrowth (SIBO) (9,28). SIBO changes the microbiota 
with a consequent increased intestinal permeability 
and portal endotoxemia, which leads to liver damage 
(25). Some research demonstrated increased intestinal 
permeability and SIBO in patients with NAFLD, and 
this can be commonly shared pathomechanisms between 
NAFLD and CD (29–31). Furthermore, impaired gut 
mucosa integrity can cause malabsorption, and then 
malnutrition, which currently is a rare feature of CD, 
can lead to hepatic dysfunction (32). There is no doubt 
that genetics can have a crucial role in liver injury in 
patients with CD. Some studies have demonstrated a 
shared inherited predisposition (HLA-DQ2) between 
CD and some liver disorders (autoimmune hepatitis 
and primary sclerosing cholangitis) (9). Also, Antonio 
Rispo and colleagues performed a genotyping assay for 
evaluating the role of PNPLA3 rs738409 variants in the 
development of NAFLD in Italian patients with CD. The 
results demonstrate no differences among patients with 
different polymorphisms and NAFLD at the time of CD 
diagnosis. However, after two years of follow-up, patients 
with NAFLD showed a higher rate of heterozygosis or 

homozygosis polymorphisms compared with patients 
without NAFLD (P = 0.03 and 0.02, respectively)(20). 
Further research is needed to prove the genetic link 
between CD and NAFLD.

Possible explanations for the high prevalence of 
NAFLD in our patients can be due to genetic variation 
or can be due to the high frequency of both diseases in 
the general population (33). The global prevalence of 
NAFLD is approximately 10-25% (34,35). Therefore, a 
high prevalence of NAFLD in patients with CD is likely 
to be coincidental rather than a well-defined association. 
Obesity, a high-fat diet, lifestyle, and metabolic syndrome, 
as well as mechanisms that alter intestinal permeability, 
are potential triggers for NAFLD, which may be found 
in CD (10,36–38). Evaluating these factors in further 
research is needed to accurately determine the main 
reason for the high prevalence of NAFLD in patients with 
CD.

LIMITATIONS
As previous studies showed trans-abdominal ultrasound 
(TUS) has a low value for the diagnosis of liver fibrosis 
in patients with NAFLD and for predicting the prognosis 
(39). TUS has a good correlation with fibroscan in grades 
0 and 1 of fatty liver, but in grades 2 and 3 of fatty liver, 
we can not rely on TUS for accurate grading.

CONCLUSION
In the present study, the prevalence of fatty liver in our 
patients with CD was 43.5% (39% mild, 2.5% moderate, 
and 2.5% severe), and this result supports the findings 
of earlier studies that patients with CD are at risk for 
NAFLD.

ACKNOWLEDGMENTS
Authors tend to thank the deputy of research, Golestan University 
of Medical Sciences for the financial support. And also thank 
all of our patients and staff in GRCGH, Mrs.Mirkrimi, Mrs.
Salamat, and Mrs.Shokouhifar.

AUTHOR CONTRIBUTIONS
Conceptualization: Somayeh Livani, Sima Besharat.
Data curation: Somayeh Livani, Sima Besharat.
Formal analysis: Sima Besharat.
Funding acquisition: Sima Besharat.
Investigation: Hadise Heydarpour, Zahra Norouzi, Zahra 



Govaresh/ Vol.28/ No.1/Spring 202340

Heydarpour et al

Rashidian, Fazel Isapanah Amlashi.
Methodology: Sima Besharat.
Project administration: Somayeh Livani, Sima Besharat, Fazel 
Isapanah Amlashi.
Resources: Sima Besharat.
Software: Sima Besharat.
Supervision: Somayeh Livani, Sima Besharat.
Validation: Somayeh Livani, Sima Besharat.
Visualization: Somayeh Livani.
Writing – original draft: Hadise Heydarpour, Zahra Norouzi, 
Zahra Rashidian, Fazel Isapanah Amlashi, Sima Besharat.
Writing – review & editing: Fazel Isapanah Amlashi, Sima 
Besharat, Somayeh Livani.

CONFLICT OF INTERESTS
The authors declare no conflict of interest related to this work.

REFERENCES
1. Gatti S, Lionetti E, Balanzoni L, Verma AK, Galeazzi T, 

Gesuita R, et al. Increased prevalence of celiac disease in 
school-age children in Italy. Clin Gastroenterol Hepatol 
2020;18(3):596-603. doi: 10.1016/j.cgh.2019.06.013

2. Valvano M, Longo S, Stefanelli G, Frieri G, Viscido A, 
Latella G. Celiac disease, gluten-free diet, and metabolic 
and liver disorders. Nutrients 2020;12(4):940. doi: 
10.3390/nu12040940

3. Leonard MM, Sapone A, Catassi C, Fasano A. Celiac 
disease and nonceliac gluten sensitivity: a review. JAMA 
2017;318(7):647-56. doi: 10.1001/jama.2017.9730

4. Lebwohl B, Rubio-Tapia A. Epidemiology, presentation, 
and diagnosis of celiac disease. Gastroenterology 
2021;160(1):63-75. doi: 10.1053/j.gastro.2020.06.098

5. Cabanillas B. Gluten-related disorders: celiac disease, 
wheat allergy, and nonceliac gluten sensitivity. 
Crit Rev Food Sci Nutr 2020;60(15):2606-21. doi: 
10.1080/10408398.2019.1651689

6. Rostami-Nejad M, Haldane T, Aldulaimi D, Alavian SM, 
Zali MR, Rostami K. The role of celiac disease in severity 
of liver disorders and effect of a gluten free diet on diseases 
improvement. Hepat Mon 2013;13(10):e11893. doi: 
10.5812/hepatmon.11893

7. Narciso-Schiavon JL, Schiavon LL. To screen or not 
to screen? Celiac antibodies in liver diseases. World J 
Gastroenterol 2017;23(5):776-91. doi: 10.3748/wjg.v23.
i5.776

8. Hoffmanová I, Sánchez D, Tučková L, Tlaskalová-
Hogenová H. Celiac disease and liver disorders: from 
putative pathogenesis to clinical implications. Nutrients 
2018;10(7):892. doi: 10.3390/nu10070892

9. Volta U. Pathogenesis and clinical significance of liver 
injury in celiac disease. Clin Rev Allergy Immunol 
2009;36(1):62-70. doi: 10.1007/s12016-008-8086-x

10. Reilly NR, Lebwohl B, Hultcrantz R, Green PH, Ludvigsson 
JF. Increased risk of non-alcoholic fatty liver disease after 
diagnosis of celiac disease. J Hepatol 2015;62(6):1405-11. 

doi: 10.1016/j.jhep.2015.01.013
11. Ludvigsson JF, Elfström P, Broomé U, Ekbom A, 

Montgomery SM. Celiac disease and risk of liver disease: 
a general population-based study. Clin Gastroenterol 
Hepatol 2007;5(1):63-9.e1. doi: 10.1016/j.cgh.2006.09.034

12. Peters U, Askling J, Gridley G, Ekbom A, Linet M. Causes 
of death in patients with celiac disease in a population-based 
Swedish cohort. Arch Intern Med 2003;163(13):1566-72. 
doi: 10.1001/archinte.163.13.1566

13. Huang TD, Behary J, Zekry A. Non-alcoholic fatty liver 
disease: a review of epidemiology, risk factors, diagnosis 
and management. Intern Med J 2020;50(9):1038-47. doi: 
10.1111/imj.14709

14. Wong SW, Chan WK. Epidemiology of non-alcoholic fatty 
liver disease in Asia. Indian J Gastroenterol 2020;39(1):1-
8. doi: 10.1007/s12664-020-01018-x

15. Kumar R, Priyadarshi RN, Anand U. Non-alcoholic fatty 
liver disease: growing burden, adverse outcomes and 
associations. J Clin Transl Hepatol 2020;8(1):76-86. doi: 
10.14218/jcth.2019.00051

16. Klujszo EH, Parcheta P, Witkowska AB, Krecisz B. Non-
alcoholic fatty liver disease in patients with psoriasis: 
therapeutic implications. Postepy Dermatol Alergol 
2020;37(4):468-74. doi: 10.5114/ada.2019.83983

17. Rubio-Tapia A, Murray JA. The liver in celiac disease. 
Hepatology 2007;46(5):1650-8. doi: 10.1002/hep.21949

18. Majid Z, Somoro GB, Haque MMU, Yaseen RT, Khan SA, 
Achakzai IK, et al. Non alcoholic fatty liver disease in a 
young male with celiac disease. Pan Afr Med J 2019;32:25. 
doi: 10.11604/pamj.2019.32.25.16345

19. Agarwal A, Singh A, Mehtab W, Gupta V, Chauhan A, 
Rajput MS, et al. Patients with celiac disease are at high 
risk of developing metabolic syndrome and fatty liver. 
Intest Res 2021;19(1):106-14. doi: 10.5217/ir.2019.00136

20. Rispo A, Imperatore N, Guarino M, Tortora R, Alisi A, 
Cossiga V, et al. Metabolic-associated fatty liver disease 
(MAFLD) in coeliac disease. Liver Int 2021;41(4):788-98. 
doi: 10.1111/liv.14767

21. Jacobsen MB, Fausa O, Elgjo K, Schrumpf E. Hepatic 
lesions in adult coeliac disease. Scand J Gastroenterol 
1990;25(7):656-62. doi: 10.3109/00365529008997589

22. Bardella MT, Valenti L, Pagliari C, Peracchi M, Farè 
M, Fracanzani AL, et al. Searching for coeliac disease in 
patients with non-alcoholic fatty liver disease. Dig Liver 
Dis 2004;36(5):333-6. doi: 10.1016/j.dld.2004.01.012

23. Hylemon PB, Zhou H, Pandak WM, Ren S, Gil G, 
Dent P. Bile acids as regulatory molecules. J Lipid Res 
2009;50(8):1509-20. doi: 10.1194/jlr.R900007-JLR200

24. Wiest R, Albillos A, Trauner M, Bajaj JS, Jalan R. 
Targeting the gut-liver axis in liver disease. J Hepatol 
2017;67(5):1084-103. doi: 10.1016/j.jhep.2017.05.007

25. Marciano F, Savoia M, Vajro P. Celiac disease-related 
hepatic injury: insights into associated conditions 
and underlying pathomechanisms. Dig Liver Dis 
2016;48(2):112-9. doi: 10.1016/j.dld.2015.11.013



Govaresh/ Vol.28/ No.1/Spring 2023 41

Fatty liver in celiac disease

26. Korponay-Szabó IR, Halttunen T, Szalai Z, Laurila K, 
Király R, Kovács JB, et al. In vivo targeting of intestinal 
and extraintestinal transglutaminase 2 by coeliac 
autoantibodies. Gut 2004;53(5):641-8. doi: 10.1136/
gut.2003.024836

27. Fasano A, Not T, Wang W, Uzzau S, Berti I, Tommasini A, 
et al. Zonulin, a newly discovered modulator of intestinal 
permeability, and its expression in coeliac disease. 
Lancet 2000;355(9214):1518-9. doi: 10.1016/s0140-
6736(00)02169-3

28. Spiller RC, Lee YC, Edge C, Ralphs DN, Stewart JS, Bloom 
SR, et al. Delayed mouth-caecum transit of a lactulose 
labelled liquid test meal in patients with steatorrhoea caused 
by partially treated coeliac disease. Gut 1987;28(10):1275-
82. doi: 10.1136/gut.28.10.1275

29. Miele L, Valenza V, La Torre G, Montalto M, Cammarota 
G, Ricci R, et al. Increased intestinal permeability and tight 
junction alterations in nonalcoholic fatty liver disease. 
Hepatology 2009;49(6):1877-87. doi: 10.1002/hep.22848

30. Giorgio V, Miele L, Principessa L, Ferretti F, Villa 
MP, Negro V, et al. Intestinal permeability is increased 
in children with non-alcoholic fatty liver disease, and 
correlates with liver disease severity. Dig Liver Dis 
2014;46(6):556-60. doi: 10.1016/j.dld.2014.02.010

31. Wigg AJ, Roberts-Thomson IC, Dymock RB, McCarthy 
PJ, Grose RH, Cummins AG. The role of small 
intestinal bacterial overgrowth, intestinal permeability, 
endotoxaemia, and tumour necrosis factor alpha in 
the pathogenesis of non-alcoholic steatohepatitis. Gut 
2001;48(2):206-11. doi: 10.1136/gut.48.2.206

32. Abenavoli L, Milic N, De Lorenzo A, Luzza F. A 
pathogenetic link between non-alcoholic fatty liver disease 

and celiac disease. Endocrine 2013;43(1):65-7. doi: 
10.1007/s12020-012-9731-y

33. Freeman HJ. Hepatic manifestations of celiac disease. Clin 
Exp Gastroenterol 2010;3:33-9. doi: 10.2147/ceg.s7556

34. Alavian SM, Mohammad-Alizadeh AH, Esna-Ashari 
F, Ardalan G, Hajarizadeh B. Non-alcoholic fatty liver 
disease prevalence among school-aged children and 
adolescents in Iran and its association with biochemical 
and anthropometric measures. Liver Int 2009;29(2):159-
63. doi: 10.1111/j.1478-3231.2008.01790.x

35. Björnsson E, Angulo P. Non-alcoholic fatty liver 
disease. Scand J Gastroenterol 2007;42(9):1023-30. doi: 
10.1080/00365520701514529

36. Powell EE, Cooksley WG, Hanson R, Searle J, Halliday 
JW, Powell LW. The natural history of nonalcoholic 
steatohepatitis: a follow-up study of forty-two patients 
for up to 21 years. Hepatology 1990;11(1):74-80. doi: 
10.1002/hep.1840110114

37. Patton HM, Yates K, Unalp-Arida A, Behling CA, Huang 
TT, Rosenthal P, et al. Association between metabolic 
syndrome and liver histology among children with 
nonalcoholic fatty liver disease. Am J Gastroenterol 
2010;105(9):2093-102. doi: 10.1038/ajg.2010.152

38. Promrat K, Kleiner DE, Niemeier HM, Jackvony E, Kearns 
M, Wands JR, et al. Randomized controlled trial testing 
the effects of weight loss on nonalcoholic steatohepatitis. 
Hepatology 2010;51(1):121-9. doi: 10.1002/hep.23276

39. Bahari A, Esmaeilzadeh A, Soltani M, Morovatdar N, 
Babaei N, Ganji A. How good is trans abdominal ultrasound 
for evaluating NAFLD in the general population? A cross-
sectional study. Acta Med Iran 2021;58(11):562-66.


