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Case Report

Introduction
Non-alcoholic fatty liver disease (NAFLD) is a silent 
pathological accumulation of lipids inside hepatocyte and 
represent  one of the most common diseases in developed 
countries. This illness, when progresses to the advanced 
stage of non-alcoholic hepatitis (NASH) or hepatocellular 
carcinoma (HCC) represents the most common cause of 
liver transplant in USA (1) . Most common risk factors are 
obesity, overweight, metabolic syndrome, a highly processed 
western-type diet rich in carbohydrates, especially if of 
high glycaemic index) and saturated fatty foods as well as 
sedentarity. Such life- dietary and environmental-feature 
have recently triggered the discussion on how to redefine 
the shift of NAFLD/MAFLD (2) as Metabolic dysfunction-
associated steatotic liver disease (MASLD) (3), the latter 
being recognized as  a leading cause of liver-related in at 
least 30% of all-cause morbidity and mortality. On the other 
hand, as occurred in our below presented  patient, a part of 
the NAFLD patient population has a normal BMI index 
(4). Indeed, a very recent autoptic analysis has confirmed 
the very high prevalence of MASLD and steatohepatitis 
within the general adult population (5).

Case report
Mrs D.G., female, age 57, BMI: 24, family history of 
diabetes ad overweight (mother) and coronary artery disease 
(father). She is in uncomplicated menopause since the age 
of 49, no hormonal replacemente therapy, but used a birth 
control pill beforehand for years. Works as an accountant 
in an industrial polluted area, overall sedentary life-style, 
no physical activity and 10-15 cigarettes smoker. She 
refers a long standing history of Irritable Bowel Syndrome 
with tendency to loose stools and bloating, normal stool 
tests and recent colonoscopy showing multiple small-
medium uninflamed diverticula I the left colon. For past 
heartburn, she was found to have a 2cm hiatal hernia but 
no oesophagitis not helycobater pilory. Nonetheless, by 
her own decision she is daily taking PPI (pantoprazole 
40mg) for the past 17 years. Her diet at work is based 
mostly on a cheese sandwich. a fruit, a soft beverage 
and some fructose-sweetened snacks in the afternoon. At 
home she cooks for the whole family of three a diet based 

on starch (pasta, rice), dairy products (although she was 
aware to have some lactose itolerance),  meat (poultry, 
veal), some little salad and only in the weekends a glass 
of wine. From November throughout March for the past 
10 years she is used to overtreat upper respiratory tract 
infection, no matter if of viral origin or just a common cold,  
with courses of antibiotics (amoxicillin, clarythromicin, 
All blood tests were within normal limits except a mild 
dyslipidemia (LDL cholesterol 144mg/dl, HDL 41mg/
dl) hypertransaminasemia (AST/ALT: 49/54) and fasting 
blood sugar (118 mg/7dl), Homa test was normal and HBA1 
value was 5.9%. A liver ultrasound revealed an extensive 
steatosis (fig 1).  Further tests revealed negativity of viral 
hepatitis markers and for hemochromatosis. Suspecting a 
form of inherite liver metabolic disease, she underwent 
liver biopsy  (fig 2) which showed a typical fat-storing 
steatosis. Further studies showed abnormal zonulin (74 
ng/ml; normal range: <38 ng/ml) and breath test strongly 
positive for Small Intestinal Bowel Overgrowth (SIBO). 
The patient, who had undergone all prior tests on a private 
basis,  was unwilling to spend further money to  do a NGS 
gut microbiota testing.
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Conclusion
This case gave us some opportunities to explore further 
viewangles to tentatively understand the multifaceted 
pathophysiological mechanisms behind NAFLD/MAFLD/
MASLD in the lack of gross abnormalities of canonical 
biochemistry.  First, we have to note that the unnecessary 
and very prolonged PPI therapy may be one of the reasons 
of high plasma zonulin, i.e. abnormal gut permeability (6). 
Although an increased prevalence of gastroesophaal reflux 
with NAFLD has been reported (7), the prolonged full dose 
use of PPI is condemnable and potentially  altering upper 
gastrointestinal physiology in middle age/elderly subjects 
(8).  Enhanced translocation into splancnic circulation of 
gut moieties such as endotoxin is known to negatively 
affect the liver (9). Several studies have in recent years 
pointed this out an either an experimental and a clinical 
study  that PPI may increase liver fibrosis (10-13).  Smoking 
and a likely environmental industrial exposure may have 
represented further detrimental liver burden (14-16).  As a 
matter of fact, a number of clinical surveys has unveiled a 
direct correlation between environmentaL pollutants and 
NAFLD while warning its still neglected attention from 
medical community (17-21). This is mostly affecting the 
redox system which with aging, as tested also in vitro 
(12) that is hampered in all organs. This has been shown 
experimentally and clinically to be partly counteracted by 
antioxidants, probiotics and phytochemicals (22-27).

One more evident abnormality was the finding of a 
significant SIBO which is usually termed as an bacterial 
overgrowth in the small intestine above 100000 cells per 

mL of luminal content. Interestingly, it has been reported 
that PPI therapy is a significant risk factor for SIBO, 
increasing already after one year of continuous treatment 
and increasig up 90% with age expecially if associated 
to lactose malabsorption, irritable bowel syndrome with 
diarrhea and to diverticular disease (28-31). A further factor 
detrimental for liver steatosis and potentially synergizing 
with the dysbiosis and the use of fructose may have been 
played by the frequent antibiotics use along the years (32-34).

Mild dyslipidemia and fructose consumptions were 
probably of minor ancillary pathogenetic significance.

Finally, our study lacked a detailed gut microbiota analysis 
as well of the study of an, albeit still limited  contribution of 
genetic factors (PNPLA3 rs738409 risk genotype-GG) to 
NAFLD and the reported Gene Ontology (GO) and Kyoto 
Encyclopedia of Genes and Genomes (KEGG) pathway 
enrichment analysis  linking policystic ovary syndrome to 
NAFLD and dysbiosis (35, 36), both worth an investigation 
by the clinician. Nonetheless, this case report may serve 
to alert the physician to deepen his/her investigation with 
also a detailed analysis of macronutrient and micronutrient 
intake and gut microbiota gene analysis whenever coming 
across mild hypertransamiasemia without overt causes.     
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Figure 1. Ultrasonography: severe steatosis  

Figure 2.  Biopsy: diffuse fatty liver transformation



Open Journal of Medical Images and Case Reports V1. I1. 2024 9

A Case of Advanced Liver Steatosis in an Apparent Lack of Evident Risk Factors: A Lesson to Learn

Targher G, Byrne CD, Tilg H. MASLD: a systemic 3.	
metabolic disorder with cardiovascular and malignant 
complications. Gut. 2024 Mar 7;73(4):691-702. doi: 
10.1136/gutjnl-2023-330595.

Long MT, Noureddin M, Lim JK. AGA Clinical Practice 4.	
Update: Diagnosis and Management of Nonalcoholic 
Fatty Liver Disease in Lean Individuals: Expert 
Review. Gastroenterology. 2022 Sep;163(3):764-774.
e1. doi: 10.1053/j.gastro.2022.06.023. Epub 2022 Jul 14.

Ergenc I, Kara E, Yilmaz ME, Demirtas CO, 5.	
Keklikkiran C, Das T, et al. Prevalence of metabolic 
dysfunction-associated steatotic liver disease and 
steatohepatitis in Türkiye: A forensic autopsy study. 
Heliyon. 2024 Jul 20;10(15):e34915. doi: 10.1016/j.
heliyon.2024.e34915

Fujimoto K, Nadatani Y, Otani K, Hosomi S, Nagami 6.	
Y, et al. Proton pump inhibitors enhance intestinal 
permeability via dysbiosis of gut microbiota under 
stressed conditions in mice. Neurogastroenterol Motil. 
2020 Jul;32(7):e13841. doi: 10.1111/nmo.13841. Epub 
2020 Apr 21.

Catanzaro R, Calabrese F, Occhipinti S, Anzalone 7.	
MG, Italia A, et al. Nonalcoholic fatty liver disease 
increases risk for gastroesophageal reflux symptoms. 
Dig Dis Sci. 2014 Aug;59(8):1939-45. doi: 10.1007/
s10620-014-3113-7. Epub 2014 Apr 10.

Marotta F, Hayakawa K, Mikami Y, Morello P, Sugai M 8.	
et al. Relationship between gastrin cell number, serum, 
antral mucosa and luminal gastrin concentration and 
gastric acidity in antral atrophic gastritis. Gut. 1990 
Mar;31(3):279-81. doi: 10.1136/gut.31.3.279.

Lighthouse J, Naito Y, Helmy A, Hotten P, Fuji 9.	
H, et al. Endotoxinemia and benzodiazepine-like 
substances in compensated cirrhotic patients: a 
randomized study comparing the effect of rifaximine 
alone and in association with a symbiotic preparation. 
Hepatol Res. 2004 Mar;28(3):155-160. doi: 10.1016/j.
hepres.2003.11.005.

Fujimori S. What are the effects of proton pump 10.	
inhibitors on the small intestine? World J Gastroenterol. 
2015 Jun 14;21(22):6817-9. doi: 10.3748/wjg.v21.
i22.6817.

Wong ZY, Koh JH, Muthiah M, Koh B, Ong EYH, 11.	
et al. Proton Pump Inhibitors Increases Longitudinal 
Risk of Mortality, Decompensation, and Infection 
in Cirrhosis: A Meta-Analysis. Dig Dis Sci. 2024 
Jan;69(1):289-297. doi: 10.1007/s10620-023-08150-6

Assalin HB, De Almeida KCG, Guadagnini D, 12.	
Santos A, Teixeira CJ, et al. Proton Pump Inhibitor 
Pantoprazole Modulates Intestinal Microbiota and 
Induces TLR4 Signaling and Fibrosis in Mouse Liver. 

Int J Mol Sci. 2022 Nov 9;23(22):13766. doi: 10.3390/
ijms232213766.

Llorente C, Jepsen P, Inamine T, Wang L, Bluemel 13.	
S, et al.. Gastric acid suppression promotes alcoholic 
liver disease by inducing overgrowth of intestinal 
Enterococcus. Nat Commun. 2017 Oct 16;8(1):837. 
doi: 10.1038/s41467-017-00796-x. Erratum in: Nat 
Commun. 2017 Dec 12;8(1):2137. doi: 10.1038/
s41467-017-01779-8.

Yaduvanshi SK, Srivastava N, Marotta F, Jain S, Yadav 14.	
H. Evaluation of micronuclei induction capacity and 
mutagenicity of organochlorine and organophosphate 
pesticides. Drug Metab Lett. 2012 Sep 1;6(3):187-97. 
doi: 10.2174/1872312811206030006. 

Gui X, Yang Z, Li MD. Effect of Cigarette Smoke on Gut 15.	
Microbiota: State of Knowledge. Front Physiol. 2021 
Jun 17;12:673341. doi: 10.3389/fphys.2021.673341.

Barreto R, Kawakita S, Tsuchiya J, Minelli E, 16.	
Pavasuthipaisit K, et al. Metal-induced oxidative 
damage in cultured hepatocytes and hepatic lysosomal 
fraction: beneficial effect of a curcumin/absinthium 
compound. Chin J Dig Dis. 2005;6(1):31-6. doi: 
10.1111/j.1443-9573.2005.00184.x.

Li W, Xiao H, Wu H, Pan C, Deng K, et al. Analysis 17.	
of environmental chemical mixtures and nonalcoholic 
fatty liver disease: NHANE  S 1999-2014. Environ 
Pollut. 2022 Oct 15;311:119915. doi: 10.1016/j.
envpol.2022.119915.       exposure analytes within 13 
chemical mixture group

Rajak S, Raza S, Tewari A, Sinha RA. Environmental 18.	
Toxicants and NAFLD: A Neglected yet Significant 
Relationship. Dig Dis Sci. 2022 Aug;67(8):3497-3507. 
doi: 10.1007/s10620-021-07203-y.

Arciello M, Gori M, Maggio R, Barbaro B, Tarocchi 19.	
M, Galli et al. C. Environmental pollution: a tangible 
risk for NAFLD pathogenesis. Int J Mol Sci. 2013 Nov 
7;14(11):22052-66. doi: 10.3390/ijms141122052

Sang H, Lee KN, Jung CH, Han K, Koh EH. Association 20.	
between organochlorine pesticides and nonalcoholic 
fatty liver disease in the National Health and Nutrition 
Examination Survey 2003-2004. Sci Rep. 2022 Jul 
8;12(1):11590. doi: 10.1038/s41598-022-15741-2.

Wahlang B, Jin J, Beier JI, Hardesty JE, Daly EF, et 21.	
al. Mechanisms of Environmental Contributions to 
Fatty Liver Disease. Curr Environ Health Rep. 2019 
Sep;6(3):80-94. doi: 10.1007/s40572-019-00232-w.

Pathak S, Catanzaro R, Vasan D, Marotta F, Chabria Y, et 22.	
al. Benefits of aged garlic extract in modulating toxicity 
biomarkers against p-dimethylaminoazobenzene 
and phenobarbital induced liver damage in Rattus 



Open Journal of Medical Images and Case Reports V1. I1. 2024 10

A Case of Advanced Liver Steatosis in an Apparent Lack of Evident Risk Factors: A Lesson to Learn

norvegicus. Drug Chem Toxicol. 2020 Sep;43(5):454-
467. doi: 10.1080/01480545.2018.1499773.

Morgunova, G.V., Klebanov, A.A,. Marotta, F., 23.	
Khokhlov, A.N. Culture medium pH and stationary 
phase/chronological aging of different cells. Moscow 
University Biological Sciences Bulletin. 2017, 2, 47-
51.

Bertuccelli G, Zerbinati N, Marcellino M, Nanda 24.	
Kumar NS, He F, et al.  Effect of a quality-controlled 
fermented nutraceutical on skin aging markers: 
An antioxidant-control, double-blind study. Exp 
Ther Med. 2016 Mar;11(3):909-916. doi: 10.3892/
etm.2016.3011.

Marotta F, Safran P, Tajiri H, Princess G, Anzulovic 25.	
H, et al.  Idéo G. Improvement of hemorheological 
abnormalities in alcoholics by an oral antioxidant. 
Hepatogastroenterology. 2001 Mar-Apr;48(38):511-7.

Mohania D, Kansal VK, Kumar M, Nagpal R, 26.	
Yamashiro Y, et al.  Modulation of expression of 
Programmed Death-1 by administration of probiotic 
Dahi in DMH-induced colorectal carcinogenesis in 
rats. Acta Biomed. 2013 Sep 1;84(2):102-9.

Marotta F, Mao GS, Liu T, Chui DH, Lorenzetti A, 27.	
et al. Anti-inflammatory and neuroprotective effect 
of a phytoestrogen compound on rat microglia. Ann 
N Y Acad Sci. 2006 Nov;1089:276-81. doi: 10.1196/
annals.1386.033.

Su T, Lai S, Lee A, He X, Chen S. Meta-analysis: 28.	
proton pump inhibitors moderately increase the risk of 
small intestinal bacterial overgrowth. J Gastroenterol. 
2018;53:27–36

Lombardo L, Foti M, Ruggia O, Chiecchio A. 29.	
Increased incidence of small intestinal bacterial 
overgrowth during proton pump inhibitor therapy. 
Clin Gastroenterol Hepatol. 2010;8:504–508.

Revaiah PC, Kochhar R, Rana SV, Berry N, Ashat 30.	
M, et al. Risk of small intestinal bacterial overgrowth 
in patients receiving proton pump inhibitors versus 
proton pump inhibitors plus prokinetics. JGH Open. 
2018;2:47–53. 

Almeida JA, Kim R, Stoita A, McIver CJ, Kurtovic 31.	
J, Riordan SM. Lactose malabsorption in the elderly: 
role of small intestinal bacterial overgrowth. Scand J 
Gastroenterol. 2008;43:146–154.

Efremova I, Maslennikov R, Poluektova E, Vasilieva 32.	
E, Zharikov Y, et al. Epidemiology of small intestinal 
bacterial overgrowth. World J Gastroenterol. 2023 
Jun 14;29(22):3400-3421. doi: 10.3748/wjg.v29.
i22.3400.

Yadav H, Jain S, Yadav M, Sinha PR, Prasad GB 33.	
et al. Epigenomic derangement of hepatic glucose 
metabolism by feeding of high fructose diet and its 
prevention by Rosiglitazone in rats. Dig Liver Dis. 
2009 Jul;41(7):500-8. doi: 10.1016/j.dld.2008.11.012.

Amacher DE, Chalasani N. Drug-induced hepatic 34.	
steatosis. Semin Liver Dis. 2014 May;34(2):205-14. 
doi: 10.1055/s-0034-1375960. Epub 2014 May 31

Chen Y, Ma L, Ge Z, Pan Y, Xie L. Key Genes 35.	
Associated With Non-Alcoholic Fatty Liver Disease and 
Polycystic Ovary Syndrome. Front Mol Biosci. 2022 
May 25;9:888194. doi: 10.3389/fmolb.2022.888194. 

Singh S, Pal N, Shubham S, Sarma DK, Verma V, et 36.	
al. Polycystic Ovary Syndrome: Etiology, Current 
Management, and Future Therapeutics. J Clin Med. 
2023 Feb 11;12(4):1454. doi: 10.3390/jcm12041454.


