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LESSON OF THE WEEK

Hypothyroidism in a patient with non-alcoholic  
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Non-alcoholic fatty liver disease is increasingly recog-
nised as a cause of chronic liver disease (affecting in 
some series 30-40% of the population1) and the com-
monest cause of abnormal liver function tests. The disease 
spans a spectrum of histopathological abnormalities, 
ranging from simple hepatic steatosis and steatosis with 
necroinflammation to steatosis with necroinflammation 
accompanied by varying degrees of fibrosis (which may 
progress to cirrhosis and its complications, including liver 
failure and hepatocellular carcinoma).2 

Non-alcoholic fatty liver disease is characterised by a 
bright liver echo pattern on abdominal ultrasonography, and 
although it is often accompanied by raised liver enzymes, 
in many cases liver biochemistry is normal.3 Most patients 
are asymptomatic, with liver disease identified incidentally 
from abnormalities discovered in routine biochemistry tests 
or imaging performed for other reasons.

Although obesity is the commonest and primary meta-
bolic cause, non-alcoholic fatty liver disease may arise 
secondary to several other endocrine disorders, including 
thyroid dysfunction, growth hormone deficiency, adrenal 
insufficiency, and polycystic ovary syndrome.4 It is impor-
tant to consider and screen for underlying conditions in the 
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diagnostic approach to non-alcoholic fatty liver disease.
We report the case of a young man diagnosed with non-

alcoholic fatty liver disease in whom an underlying cause 
was discovered.

Case report
A 33 year old, previously healthy man presented to his general 
practitioner with a hot swollen ankle of recent onset. He had 
no other joint involvement and no systemic symptoms apart 
from general lethargy, which he attributed to his shift work. 
He did not drink alcohol and was not taking any prescribed 
medication or over the counter drugs. He had a history of 
untreated obstructive sleep apnoea. His general practitioner 
diagnosed gout and recommended treatment with non-steroi-
dal anti-inflammatory drugs but arranged to check renal func-
tion and liver function. These initial investigations showed 
abnormal liver biochemistry (aspartate aminotransferase 
91 (normal range 13-42) U/L, alanine aminotransferase 60 
(11-55) U/L, and gamma-glutamyl transferase 31 (0-55) U/L). 
Renal function showed a raised creatinine concentration of 
143 (0-135) µmol/L and an estimated glomerular filtration 
rate of 54 mL/min/1.73m2. Over the following three months 
his liver and renal function remained abnormal, and he was 
therefore referred to the gastroenterology clinic for further 
investigation and management.

Clinical examination at the hospital was unremarkable. 
Initial laboratory investigations confirmed his abnormal 
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with a thyroid stimulating hormone concentration of 151 
(0.4-4.5) mU/L and a free thyroxine concentration of 2.6 
(8-21) pmol/L. Thyroid microsomal antibodies were mark-
edly raised at 269 (<80) IU/mL. Further questioning in the 
endocrine clinic found no further symptoms apart from 
profound lethargy, and he had no family history of thyroid 
or other autoimmune disease. Examination showed coarse 
facial features and a mild bradycardia but no other clini-
cal signs. Replacement therapy with thyroxine was started 
(50 µg daily, increased to 100 µg daily after one week), 
and after informed consent, investigations were repeated 
after six weeks. At this time the patient’s weight had fallen 
to 90 kg and his thyroid stimulating hormone concentra-
tion had decreased to 2.82 mU/L, indicating biochemical 
euthyroidism. Liver function tests were normal (aspartate 
aminotransferase 37 U/L, alanine aminotransferase 45 
U/L, and gamma-glutamyl transferase 27 U/L) and his lipid 
profile had dramatically improved (total cholesterol 4.4 
mmol/L, triglyceride 1.8 mmol/L, high density lipoprotein 
cholesterol 0.8 mmol/L, low density lipoprotein cholesterol 
2.8 mmol/L). The pericardial effusion resolved (fig 2), and 
liver fat had more than halved to 5.9%, indicating almost 
complete resolution of his non-alcoholic fatty liver disease 
(fig 1B).

Discussion
This case illustrates a common scenario: coincidental presen-
tation of non-alcoholic fatty liver disease with abnormal liver 
biochemistry performed for an unrelated reason, in this case 
presenting with an episode of acute gout. Most importantly, 
however, this case shows that primary hypothyroidism may 
mimic liver disease and in particular drive the development of 
non-alcoholic fatty liver disease and associated obesity and 
dyslipidaemia. Gout in this instance may have been precipi-
tated by the patient’s hypothyroid state.6

General practitioners and hospital specialists should be 
alert to the possibility of thyroid dysfunction in any patient 
with unexplained liver biochemistry or with a clinical suspi-
cion of non-alcoholic fatty liver disease. In our patient, pri-
mary hypothyroidism was discovered only opportunistically, 
through his participation in a clinical research study and the 
discovery of the clinically silent small pericardial effusion. 
His clinical and biochemical abnormalities would otherwise 
have been attributed solely to non-alcoholic fatty liver dis-
ease. Treatment of the primary hypothyroidism resulted in 
normalisation of liver biochemistry and reduction in liver fat 
and probably reduced the risk of long term hepatic or cardio-
vascular sequelae of non-alcoholic fatty liver disease.

The diagnostic investigations for any patient with sus-
pected non-alcoholic fatty liver disease include serology 
for hepatitis B and C, autoantibodies, iron studies, serum 
ceruloplasmin, fasting glucose and lipids, and liver ultra-
sonography.7 The diagnosis of non-alcoholic fatty liver dis-
ease is often a diagnosis of exclusion, made when the tests 
mentioned above are normal and when the patient has other 
concomitant features of the metabolic syndrome such as cen-
tral obesity, dyslipidaemia, hypertension, and glucose intol-
erance. The possibility of hypothyroidism as an underlying 
cause is rarely considered in the assessment of non-alcoholic 
fatty liver disease despite the common clinical and biochemi-
cal features of central obesity, abnormal liver transaminases, 

liver biochemistry. Liver specific auto-antibody screen was 
negative with normal immunoglobulin electrophoretic pat-
tern. There were normal concentrations of α1 antitrypsin, 
ferritin, transferrin saturations, copper, and ceruloplasmin. 
Markers for chronic viral hepatitis B and C were negative. 
He also had hyperlipidaemia (total cholesterol 9.2 mmol/L, 
triglyceride 7.1 mmol/L, and high density lipoprotein choles-
terol 1.5 mmol/L; low density lipoprotein cholesterol could 
not be calculated). Liver ultrasonography showed a bright 
liver echo pattern consistent with steatosis but no evidence 
of established cirrhosis. Non-alcoholic fatty liver disease was 
diagnosed on the basis of the clinical information.

The patient subsequently consented to participate in a 
research study investigating the effects of supervised exercise 
in non-alcoholic fatty liver disease. At entry into the study the 
patient weighed 97 kg, with a body mass index of 31 (weight 
(kg)/(height (m)2)). Non-invasive quantification of liver fat 
by proton magnetic resonance spectroscopy5 confirmed the 
clinical diagnosis of non-alcoholic fatty liver disease with a 
hepatic fat content of 12.7% (normal range  <5.6%, fig 1A). 
As part of his cardiovascular screening before exercising, 
echocardiography showed a small pericardial effusion (fig 2). 
Further biochemical investigations, undertaken to explain the 
pericardial effusion, uncovered profound hypothyroidism, 

Fig 1 | Pretreatment (A) and post-treatment (B) measurements of liver fat showing a reduction in 
hepatic triglyceride content from 12.7% at baseline to 5.9% after treatment. By means of proton 
magnetic resonance spectroscopy, areas of resonances from protons of water (large peak) and 
of methylene groups in the fatty acid chains of hepatic triglyceride (smaller peak, red arrow) 
were quantified and converted to percentages by a validated computer algorithm (Java based 
software jMRUI v.3.0)5

Fig 2 | Parasternal long axis views before (left) and after (right) thyroxine replacement. A 1.2 
cm pericardial effusion (A) and moderate (1.7 cm) septal hypertrophy (B) were noted before 
treatment, both of which resolved on follow-up scanning



170	 	 	 BMJ | 15 JANUARY 2011 | VOLUME 342

PRACTICE

1	 Browning JD, Szczepaniak LS, Dobbins R, Nuremberg P, Horton JD, Cohen 
JC, et al. Prevalence of hepatic steatosis in an urban population in the 
United States: impact of ethnicity. Hepatology 2004;40:1387-95.

2	 Yatsuji S, Hashimoto E. [Natural history of Japanese patients with 
non-alcoholic fatty liver disease (NAFLD), especially non-alcoholic 
steatohepatitis (NASH) patients with hepatocellular carcinoma (HCC)]. 
Nippon Rinsho 2006;64:1173-9.

3	 Ludwig J, Viggiano TR, McGill DB, Oh BJ. Nonalcoholic steatohepatitis: 
Mayo Clinic experiences with a hitherto unnamed disease. Mayo Clin Proc 
1980;55:434-8.

4	 Loria P, Carulli L, Bertolotti M, Lonardo A. Endocrine and liver interaction: 
the role of endocrine pathways in NASH. Nat Rev Gastroenterol Hepatol 
2009;6:236-47.

5	 Thomas EL, Hamilton G, Patel N, O’Dwyer R, Dore CJ, Goldin RD, et al. 
Hepatic triglyceride content and its relation to body adiposity: a magnetic 
resonance imaging and proton magnetic resonance spectroscopy study. 
Gut 2005;54:122-7.

6	 Erickson AR, Enzenauer RJ, Nordstrom DM, Merenich JA. The prevalence of 
hypothyroidism in gout. Am J Med 1994;97:231-4.

7	 Bhala N, Usherwood T, George J. Non-alcoholic fatty liver disease. BMJ 
2009;339:b2474.

8	 Chidakel A, Mentuccia D, Celi FS. Peripheral metabolism of thyroid 
hormone and glucose homeostasis. Thyroid 2005;15:899-903.

9	 Hashimoto K, Cohen RN, Yamada M, Markan KR, Monden T, Satoh T, et 
al. Cross-talk between thyroid hormone receptor and liver X receptor 
regulatory pathways is revealed in a thyroid hormone resistance mouse 
model. J Biol Chem 2006;281:295-302.

10	 Liangpunsakul S, Chalasani N. Is hypothyroidism a risk factor for non-
alcoholic steatohepatitis? J Clin Gastroenterol 2003;37:340-3.

11	 Cable EE, Finn PD, Stebbins JW, Hou J, Ito BR, van Poelje PD, et al. Reduction 
of hepatic steatosis in rats and mice after treatment with a liver-targeted 
thyroid hormone receptor agonist. Hepatology 2009;49:407-17.

12	 Erion MD, Cable EE, Ito BR, Jiang H, Fujitaki JM, Finn PD, et al. Targeting 
thyroid hormone receptor-beta agonists to the liver reduces cholesterol 
and triglycerides and improves the therapeutic index. Proc Natl Acad Sci U 
S A 2007;104:15490-5. 

13	 Perra A, Simbula G, Simbula M, Pibiri M, Kowalik MA, Sulas P, et al. Thyroid 
hormone (T3) and TRbeta agonist GC-1 inhibit/reverse nonalcoholic fatty 
liver in rats. Faseb J 2008;22:2981-9.

14	 Hassan MM, Kaseb A, Li D, Patt YZ, Vauthey JN, Thomas MB, et al. 
Association between hypothyroidism and hepatocellular carcinoma: a 
case-control study in the United States. Hepatology 2009;49:1563-70.

15	 Marchesini G, Brizi M, Bianchi G, Tomassetti S, Bugianesi E, Lenzi M, et 
al. Nonalcoholic fatty liver disease: a feature of the metabolic syndrome. 
Diabetes 2001;50:1844-50.

16	 Ichikawa T, Hamasaki K, Ishikawa H, Ejima E, Eguchi K, Nakao K. Non-
alcoholic steatohepatitis and hepatic steatosis in patients with adult onset 
growth hormone deficiency. Gut 2003;52:914.

17	 Nyenwe EA, Williamson-Baddorf S, Waters B, Wan JY, Solomon SS. 
Nonalcoholic Fatty liver disease and metabolic syndrome in hypopituitary 
patients. Am J Med Sci 2009;338:190-5.

18	 Lonardo A, Loria P, Leonardi F, Ganazzi D, Carulli N. Growth hormone 
plasma levels in nonalcoholic fatty liver disease. Am J Gastroenterol 
2002;97:1071-2.

19	 Vuppalanchi R, Chalasani N. Nonalcoholic fatty liver disease and 
nonalcoholic steatohepatitis: Selected practical issues in their evaluation 
and management. Hepatology 2009;49:306-17.

Accepted: 9 November 2010

and hypertriglyceridaemia observed in both non-alcoholic 
fatty liver disease and hypothyroidism.

The many clinical associations between hypothyroidism 
and liver diseases are unsurprising given the multiple effects 
of thyroid hormones on liver function, cholesterol regulation, 
and insulin sensitivity.8  9  The prevalence of hypothyroidism 
in patients with non-alcoholic fatty liver disease is twice that 
in patients with other chronic liver diseases (15% v 7.2%),10 
and even in patients with non-alcoholic fatty liver disease 
whose thyroid function is normal, free thyroxine and tri-
iodothyronine concentrations are significantly lower than 
in controls.7 Rodent models of non-alcoholic fatty liver dis-
ease support a direct hepatic, therapeutic effect of thyroid 
hormones with regression of hepatic steatosis using either 
thyroid hormones or liver specific thyroid hormone receptor 
agonists.11‑13 Mild hypothyroidism may also cause increased 
gamma-glutamyl transferase and alanine aminotransferase 
and promotes gallstone disease.7 The incidence of hypo
thyroidism is also higher in patients with hepatocellular 
carcinoma.14

Although obesity has independent effects on liver fat, 
hepatic steatosis in hypothyroidism is likely to be the result 
of additional factors. The link between non-alcoholic fatty 
liver disease and features of the metabolic syndrome (includ-
ing insulin resistance) and type 2 diabetes mellitus is well 
described.15 However, other endocrinopathies are increas-
ingly implicated in the aetiology of non-alcoholic fatty liver 
disease. Patients with hypopituitarism have an increased 
incidence of non-alcoholic fatty liver disease, particularly 
patients with growth hormone deficiency,16  17 and growth 
hormone levels are lower in men with non-alcoholic fatty 
liver disease than in normal controls.18 Growth hormone 
replacement normalised steatosis with necroinflammation 
and hypercholesterolaemia in a single case report. Non-
alcoholic fatty liver disease is said to be more prevalent in 
both polycystic ovarian syndrome and adrenal insufficiency.4 
Secondary endocrine causes of non-alcoholic fatty liver dis-
ease are increasingly recognised, and some specialists have 
suggested such causes should be systematically considered 
in all patients in whom non-alcoholic fatty liver disease is 
diagnosed.19

This case illustrates that primary hypothyroidism and 
other endocrinopathies are important conditions to consider 
as possible underlying causes in patients with non-alcoholic 
fatty liver disease or with abnormalities of liver biochemistry. 
The diagnosis of non-alcoholic fatty liver disease is not an 
end in itself but should provoke consideration of underlying 
conditions.
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