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Occasionally, a patient may manifest both hypothyroidism and primary 
hypercholesterolaemia and will need separate therapies for each  
condition.

Case scenario 
Mr WW, aged 36 years and recently 
married, attends his GP for a check 
up. He has not made regular visits to 
a doctor over the years but his wife, 
a registered nurse, has insisted he do 
this now. He is a nonsmoker, has about 
two standard drinks per week, does a 
reasonable amount of exercise, and has 
kept good general health over the years, 
but has a highly adverse family history 
of cardiovascular disease (CVD). His 
father suffered multiple heart attacks 
from the age of 51 years, dying of an 
acute coronary syndrome at the age  
of 56 years. His father was originally  
a very heavy smoker but further 
information on risk factors was not 
available.  

On examination of Mr WW, his 
body mass index was 28.5 kg/m2, blood 
pressure 120/80 mmHg, no abnormal 
cardiovascular signs were present and a 
resting ECG was within normal limits. 
Moderate abdominal obesity was 
present. Dipstick urinalysis showed no 
abnormality.

Mr WW’s blood tests showed the follow-
ing results: 
• total cholesterol 7.9 mmol/L  
 (reference range <4.0 mmol/L) 
• triglyceride 3.7 mmol/L (reference range 
 <2.0 mmol/L) 
• HDL 0.9 mmol/L (reference range  
 >1.0 mmol/L)  
• LDL-cholesterol 5.3 mmol/L  
 (reference range  <2.0 mmol/L).

Electrolyte, creatinine, glucose and liver 
enzyme levels, as well as a blood count, 
were all within normal limits. 

A clinical diagnosis of the metabolic syn-
drome was made (central obesity, elevated 
triglyceride level and low HDL level) 
and Mr WW was referred to an expert 
dietitian for advice.

At a follow-up visit to his GP six 
weeks later, Mr WW had lost a small 
amount of weight (1.2 kg) and had 
made reductions in his intake of satu-
rated fats. Blood tests showed a slightly 
improved lipid profile with the following 
results:  
• total cholesterol 7.3 mmol/L  
• triglyceride 3.4 mmol/L 

Key points
• All patients newly diagnosed 

with apparent primary 
hypercholesterolaemia should have 
their thyroid-stimulating hormone level 
measured to exclude any contribution 
from subclinical hypothyroidism.

• Myalgia is more likely to arise with the 
use of statin therapy in the presence of 
unrecognised hypothyroidism.

• Replacement thyroxine therapy will 
generally resolve a cholesterol problem 
due solely to hypothyroidism.

• Occasionally, a patient may manifest 
both hypothyroidism and primary 
hypercholesterolaemia and will need 
separate therapies for each condition.
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CASE STUDY   CONTINUED

• HDL 1.0 mmol/L 
• LDL-cholesterol 4.7 mmol/L. 

His absolute risk of premature CVD was considered to be high 
and he was started on atorvastatin 10 mg daily. He was asked to 
return for review six weeks later.

Six weeks later, Mr WW’s total cholesterol level was 5.8 mmol/L 
and LDL-cholesterol 3.3 mmol/L. His dose of atorvastatin was then 
increased to 20 mg/day. Mr WW returned about four weeks later 
complaining of generalised myalgia and leg cramps, especially in 
relation to exercise. The muscle enzyme creatine kinase (CK) level 
was slightly elevated at 325 U/L (reference range <201 U/L), but no 
prestatin readings were available. Atorvastatin was suspended and he 
was referred to a consultant for an opinion and further management.

Consultant comment
Mr WW delayed attending the consultant for a further eight 
weeks because of business travel. His muscle symptoms had 
completely resolved within about one week of statin cessation. 
Although statin therapy seemed to be appropriate for this patient, 
the onset of myalgia suggested the need for further investigation. 

Not surprisingly his lipid profile had reverted to the prestatin 
picture. Creatinine and glucose levels were well within normal 
limits, as were his liver enzymes. His CK level was still slightly 
elevated at 295 U/L. A thyroid screen showed his thyroid- 
stimulating hormone (TSH) levels to be significantly elevated 
at 15 mIU/L (reference range 0.35 to 5.55 mIU/L).

Supplementary thyroid tests were ordered and there were 
informative results. A repeat TSH measurement was similar at 
14 mIU/L, free thyroxine level was 12.1 pmol/L (reference range 
9.0 to 25.0 pmol/L), and antibodies to thyroid peroxidase were 
present in high titre at 150 IU/mL (reference range <60 IU/mL). 
A thyroid clinical examination was unremarkable and the thyroid 
gland was nontender. A diagnosis of autoimmune thyroiditis and 
subclinical hypothyroidism was made. If this had been found at 
an earlier stage, he may of initially have had a hyperthyroid phase 
that would have eventually disappeared, with florid hypothyroid-
ism not developing until much later.

An elevated LDL-cholesterol level in Mr WW was then 
attributed to hypothyroidism. This may have also contributed 
to myalgia in the presence of statin therapy.
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Figure. Key blood tests for Mr WW over the period of observation.
 
Abbreviations: LDL-C = low-density lipoprotein cholesterol; TSH = thyroid-stimulating hormone; T4 = thyroxine.

34 CardiologyToday  SEPTEMBER 2013, VOLUME 3, NUMBER 3    

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.

Copyright _Layout 1  17/01/12  1:43 PM  Page 4



 

Case scenario continued
Mr WW was started on a low dose of thyroxine at 50 µg/day 
and reviewed six weeks later. At this six week review, his TSH 
level was still elevated at 8 mIU/L and so his thyroxine dose was 
increased to 100 µg/day. 

A further eight weeks later his TSH level was in the reference 
range at 3.2 mIU/L and his free thyroxine level was satisfactory 
at 15.3 pmol/L. Other blood tests showed a lower CK level at 
150 U/L, and the lipid profile was improved yet still not ideal 
showing the following results:  
• total cholesterol 5.6 mmol/L 
• triglyceride 2.1 mmol/L 
• HDL 1.1 mmol/L  
• LDL-cholesterol 3.5 mmol/L.

The possibility now arose that Mr WW was manifesting two 
separate diagnoses – hypothyroidism and a form of primary 
hypercholesterolaemia. His previously elevated triglyceride level 
had now largely resolved with thyroid replacement therapy. It 
was decided to leave the present management unchanged for a 
further eight weeks before considering the need for supplemen-
tary statin therapy.

At the eight week review, his thyroid function tests had 
changed little and his LDL-cholesterol level was similar at 3.6 mmol/L. 
Given the adverse family history of premature CVD and  
residual elevation in LDL-cholesterol levels in the presence of a 
favourable diet, a return to statin therapy seemed desirable in 
addition to thyroxine therapy. 

Mr WW asked if he could return to atorvastatin 10 mg/day 
and more than six months later he is still using it without any 
return of muscle symptoms. His most recent blood test results 
were all highly satisfactory, showing the following:  
• LDL-cholesterol 2.1 mmol/L 
• CK 172 U/L 
• TSH 2.9 mIU/L. 

Progress in key blood test results (LDL-cholesterol and TSH 
levels) over the whole period of observation of Mr WW is  
summarised in the Figure.

Conclusion
All patients newly diagnosed with apparent primary hypercho-
lesterolaemia need to have their TSH levels measured to exclude 
any contribution from subclinical hypothyroidism. If the TSH 
level is elevated, further thyroid investigations would then be 
indicated. Replacement thyroxine therapy will generally resolve 
a cholesterol problem due to hypothyroidism, unless primary 
hypercholesterolaemia is also present. Myalgia is more likely to 
arise with the use of a statin in the presence of unrecognised 
hypothyroidism.  CT
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