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Learning objectives
You will learn:

• The physiology of thyroid hormones and the aetiology of hypothyroidism

• Who is at risk of developing hypothyroidism

• The testing algorithm used for diagnosis and recommended treatment strategies

• That levothyroxine is still the mainstay of treatment of hypothyroidism.

Introduction
The internet is filled with depictions of symptoms attributed to thyroid disorder, with 
many claims for thyroid treatments that can sort out every health and neuropsychiatric 
disorder that is attributed to a thyroid illness. Clinicians must differentiate very clearly 
which health issues are due to thyroid disease and which are not, and must also 
be objectively firm with patients when it comes to false information about thyroid 
disorders. Proper education is a priority. 

Thyroid hormone physiology
The bulk of the thyroxine (T4) hormone 
is produced in the thyroid gland, enters 
the bloodstream and is delivered to 
tissues where the deiodinase enzymes, 
which are differentially expressed in 
different tissues, convert T4 into local trii-
odothyronine (T3). Approximately 20% 
of T3 comes from the thyroid gland itself  

and enters the circulation. It is impor-
tant to note T3 has a very short half-life. 
There are many theories concerning the 
extent to which T3 production is reduced 
by the underactive thyroid gland and if  
this may require replacement. In clinical 
practice, T3 replacement is not recom-
mended as T3 formulations can lead to 
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Evidence 
indicates that 
it is best to 
replace T4 
and allow the 
body, which 
is otherwise 
healthy, to do 
the conversion 
as necessary. 
T3 must be 
reserved for 
very special 
conditions, 
under very 
specialist 
guidance

symptoms and misrepresentations on the 
actual thyroid test. The gold standard treat-
ment is still levothyroxine therapy, while T3 
replacement is reserved primarily for research 
and specialist intervention. 

For clinical practice, it is important to under-
stand the physiological process whereby the 
deiodinase enzymes convert T4 to T3, that 
then exerts its functions (Figure 1).1

Peripheral tissues
Another important aspect is that T3 has 
negative feedback in the pituitary gland. 
Injudicious use of T3 supplements can lead 
to abnormalities of the thyroid assay which 
are difficult to interpret. Also, patients may 
experience transient thyrotoxic symptoms due 

to potency and short half-life of T3. Evidence 
indicates that it is best to replace T4 and allow 
the body, which is otherwise healthy, to do the 
conversion as necessary. T3 must be reserved 
for very special conditions, under specialist 
guidance.

Who is at risk of developing hypothyroidism? 
Overt hypothyroidism has a prevalence of 
up to 3.7% in the United States and 5.3% 
in Europe,2 with frequency increasing in 
populations with both high and low iodine 
intake. Females are affected more than 
males, and the elderly more than the young. 
Hypothyroidism is more prevalent in people 
who have other autoimmune diseases and 
also in people with Downs syndrome and 

Turners syndrome. There are also rare genetic 
traits that can increase the risk, such as acute 
insulin response to glucose (AIRg). Tobacco 
smoking and moderate alcohol intake may 
reduce the risk of hypothyroidism, although 
this clearly cannot be advocated as a means 
to reduce the risk of thyroid disease in the 
general population.

Figure 1. Thyroid hormone production and metabolism1
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What is the aetiology of hypothyroidism?
The most common cause of hypothyroidism 
is Hashimoto’s disease, a chronic autoim-
mune thyroiditis which maybe iodine related. 
Other causes may be certain medications, or 
viral thyroiditis which can lead to a transient 
underactive state of the thyroid. In the case 
of central hypothyroidism, the pituitary 
signal to the thyroid gland has been com-
promised, resulting in an underactive gland 
(secondary hypothyroidism). Lastly, one can 

also see cases of a consumptive peripheral 
hypothyroidism.2

Clinical prevalence of hypothyroidism increases 
in people over the age of 55 years and occurs 
more commonly in women. Overt hypothyroid-
ism, which is a low T4 and overtly high TSH, 
occurs in 6% of women; subclinical hypothy-
roidism, which is a normal T4 and a high TSH, 
is prevalent in approximately 17% of women.

How do iodine and medications play a role?
Iodine deficiency can lead to the development 
of goitre, nodules, and sometimes hypothy-
roidism, causing cretinism. The treatment 
is iodine fortification. It is important to be 
aware that medications such as amiodarone 
contain high levels of iodine and may lead to 
the development of hypothyroidism through 

the Wolf Chaikoff effect. Patients who are 
taking lithium or other medications for 
neuropsychiatric conditions can also develop 
hypothyroidism. Rarely, some cancer patients 
who are using tyrosine kinase inhibitors will 
need treatment for hypothyroidism. 

Treating the overactive thyroid can produce hypothyroidism
Post radio-iodine hypothyroidism is common 
(Figure 2).2 Of patients with Graves’ disease 
who have had radio-iodine ablation (RAIA), 
80% will develop hypothyroidism and be 
placed in therapy. Similarly, 55% of patients 
who have had toxic multinodular goitre and 
8% of those with a single toxic nodule who 

have had ablation will develop hypothyroid-
ism. Of patients who have had hemi-thyroid-
ectomy either due to a benign nodule causing 
cosmetic effects or compression or for biopsy 
reasons, 20% may develop some degree of 
hypothyroidism and are then placed on levo-
thyroxine replacement therapy.

Diagnosing hypothyroidism
The symptoms of hypothyroidism can overlap 
with those of stress, poor diet, menopause, 
and lack of exercise, as well as symptoms of 
other autoimmune diseases and inflamma-
tion. There are no specific symptoms that 
are very sensitive for hypothyroidism exclu-
sively. A constellation of common symptoms 

includes fatigue, forgetfulness, thinning hair 
and hair loss, dry patchy skin, and weight 
gain. Weight gain is a common complaint. 
Thyroid disease may be contributor, but more 
often lifestyle factors such as poor diet and 
lack of exercise are the main contributors. 

Figure 2. Other causes of hypothyroidism

Post radio-iodine hypothyroidism 

• Graves’ disease 80%

• Toxic multinodular goitre 55%

• Solitary toxic nodule 8%

• Hemi-thyroidectomy 20%
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TSH is the gold 
standard for 
testing thyroid 
function

The testing algorithm

In South Africa, TSH measurements are used3 

because TSH is the gold standard for testing thy-
roid function. If  the TSH is completely normal, 
no further management is required. However, 
if  there are also symptoms of pituitary disease, 
T4 levels need to be measured. In pituitary or 
central hypothyroidism there is no TSH pro-
duction to increase T4 levels or stimulate the 
thyroid. This means that a low or normal TSH 
with a low T4 would be an indication of pitui-
tary disease and needs further investigation and 
treatment. Sick euthyroid syndrome may cause a 
similar picture and one needs to be aware of it.

However, if  the TSH is elevated (4-10mIU/l) 
with a normal T4, this is considered to be 
subclinical hypothyroidism. In this case, test 
for thyroid peroxidase (TPO) antibodies and 

if  they are positive, consider starting treat-
ment with levothyroxine. If  the TPO antibod-
ies are negative, consider other reasons for the 
symptoms and the high TSH. Do not treat if  
the patient is not pregnant or is symptomatic 
without cardiovascular disease or mood dis-
order. Go into “watchful waiting mode” and 
monitor TSH over time to see the trajectory. 

If  the TSH is above 10mIU/l with a normal T4, 
start treatment and then remeasure TSH levels 
in four to eight weeks. If  within the reference 
range, continue at the starting dose, if  not, 
dose adjust as necessary. If  the TSH is elevated 
and the T4 is low, start treatment regardless of 
the TSH, as this is confirmed hypothyroidism. 
A basic algorithm (Figure 3) provides guid-
ance to diagnosis and treating safely.3

Figure 3.  Basic algorithm for testing for thyroid disease3
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In elderly 
patients and 
those with 
coronary heart 
disease, start at 
a low dose of 
12.5-25µg daily

Treatment of thyroid conditions
The treatment of hypothyroidism is levo-
thyroxine therapy in solid formulation. 
Levothyroxine must be taken on an empty 
stomach because many substances interfere 
with the absorption of thyroid replacement 
therapy, with underdosing or poor absorp-
tion leading to an ‘underactive’ diagnosis in 
the blood test. Switching between thyroid 
replacement therapy products in stable, 
asymptomatic patients with normal levels is 
not recommended. 

The general dosage for replacement is 1.5-
1.8µg/kg; in overt hypothyroidism, Dr Ruder 
starts his patients on 1.6µg/kg, and for sub-
clinical hypothyroidism he initiates therapy 
at 0.8µg/kg and then titrates according to the 
level when testing six to eight weeks later. 
In elderly patients and those with coronary 
heart disease, start at a low dose of 12.5-25µg 
daily so as not to overstimulate the heart and 
potentially cause cardiac compromise, and 
then slowly uptitrate. The elderly are frail and 
they generally tend to have comorbidities so it 
is safest to ‘start low, go slow’. Test regularly 
at six- to eight-week intervals, monitor for 

symptoms or adverse events, and then upti-
trate slowly to give the body time to adjust. 
When the patient has reached stable levels, 
test every six months. In patients who are 
very compliant, stable and well educated on 
their condition, test annually. The aim is to 
get a normal TSH level within the reference 
range, with the patient being asymptomatic. 
Sometimes the range can be tightened for 
specific benefits in younger patients and for 
fertility, as examples.  

It is important not to overtreat the patient 
with a low TSH; there have recently been 
cases of practitioners increasing thyroid med-
ication dosages to assist patients with weight 
loss and fatigue. The low TSH is indicative 
of thyrotoxicosis and the risk of overtreat-
ment is atrial fibrillation and osteoporosis. It 
also decreases quality of life as these patients 
are agitated, they have low grade palpita-
tions, sweating, and they do not sleep well. 
On the other hand, undertreatment leads to 
increased cardiovascular risk and persistent 
symptoms.  

Case study 1 – Graves’ disease
Mrs CYW, 40-years-old, is newly diagnosed 
with Graves’ disease (an overactive thyroid). 
She has no ophthalmopathy. Her general 
practitioner started her on carbimazole 5mg 
daily, she consequently developed an urti-
carial rash that was treated with an antihis-
tamine and low dose cortisone. She initially 
refused RAIA as her doctor told her it ‘killed 
the thyroid’. It is important to explain to the 

patient that RAIA is very safe with no long-
term side effects in general. When her thyroid 
stabilised, RAIA was performed.

It is important to remember that Graves’ dis-
ease is characterised by positive TSH receptor 
antibodies, in 60-70% of cases there will also 
be TPO antibodies and anti-thyroglobulin 
antibodies. 

Graves’ disease learning points

• Patients require patience 
• Frequent monitoring
• Keep patient safe, communicate effectively 

• Consider carbimazole ‘weaning’ approach  
• Anticipate hypothyroidism, start levothyrox-

ine early to avoid symptomatic transition.

Case study 2 – Hashimoto’s thyroiditis
Mrs SM, 34-years-old, has Hashimoto’s thy-
roiditis, not uncommon among South Indian 
patients. She was referred by her obstetrician 
and gynaecologist after she had one early 
miscarriage and then no further pregnancy. 
She suffers routine fatigue, weight gain, 
bloating, constipation, and hair loss. She has 
a family history of diabetes and her mother 
had dyslipidaemia. 

Other than the Hashimoto’s thyroiditis, she 
may have metabolic syndrome and be at 
risk of diabetes. Mrs SM did have acantho-
sis nigricans, which is suggestive of insu-
lin resistance, and she was dyslipidaemic. 
However, she was normoglycaemic and thus 
not diabetic. Her TSH was 11.26mIU/l and 
she tested positive for TPO antibodies. A 
different practitioner had prescribed a cycle 

http://www.denovomedica.com
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of 200µg levothyroxine daily for three weeks 
and then 100µg daily for two weeks. Dr Ruder 
decided to adjust the dose to 125µg daily, 
based on her profile and weight. 

TSH testing six weeks later revealed that 
Mrs SM was being slightly overtreated. At 
this point Dr Ruder cut back on the levothy-
roxine: 125µg Monday to Friday, 100µg on 
Saturday and Sunday. Remember that the 
half-life of levothyroxine is about six days. 
Some patients think they feel worse on the 

Saturday or Sunday and they need to be 
reassured that it’s the cumulative dose for the 
week that is important, so the weekend dose 
adjustment should not make a difference on 
those days. 

Also important were discussions regarding 
lifestyle changes and to then consider her 
metabolic profile. As Mrs SM is insulin resist-
ant, she may gain benefit from metformin for 
fertility purposes.

Case study 3 – Lifestyle and hypothyroidism
Ms BF, 22-years-old, is veterinary student 
with polycystic ovary syndrome (PCOS). 
She has a high TSH(5) and a normal T4 with 
negative thyroid antibodies. She has dyslipi-
daemia and does not have diabetes, but has a 
family history of diabetes. She is convinced 
that her thyroid is causing her weight gain 
and other issues.

As per the testing algorithm, a watchful 
waiting approach was taken and here diet 
and exercise were addressed. Because she 
had acanthosis and a history of PCOS, she 
was prescribed metformin. With progressive 
weight loss, now 66kgs from 70kg, her thyroid 
was shown to be normal. Patients such as Ms 
BF become more motivated through this kind 
of cause-and-effect, where they see the result 
of the lifestyle change.

Case study 4 – Special considerations related to hypothyroidism – central 
hypothyroidism
Mr HB, 47-years-old and an ex-smoker, had 
nasopharyngeal cancer for which he was 
treated with surgery, radiation, and chemo-
therapy. He has symptoms of fatigue, feeling 
lightheaded, loss of muscle mass, and head-
ache. Over the years, he has developed pan-
hypopituitarism, with low testosterone and 
a very low cortisol. Mr HB has a low TSH, 
but he also has a low T4, i.e. the pituitary is 
not making TSH thus the T4 is low (second-
ary hypothyroidism). The TSH and T4 were 
consistently low on repeated blood tests. 

Because of the panhypopituitarism, Mr HB 
should be initiated on corticosteroids before the 
levothyroxine therapy is initiated. The reason 

for this is that if  you start levothyroxine first, 
there is the potential to cause an adrenal crisis 
due to the lack of cortisol in the body. Slowly 
uptitrate the levothyroxine. Remember that 
thyroid hormone increases the metabolism of 
cortisone, which may blunt the stress response.

TSH in patients such as Mr HB is always 
going to record as low, and the target for 
therapy in these patients is to keep T4 on the 
upper one-half  to one-third of the normal 
range (10-22pmol/l), and these patients do 
really well. Mr HB also receives testoster-
one and cortisone therapy, and his cortisone 
response is measured by symptoms and not 
by blood levels.

Case study 5 – Pregnancy during COVID-19
Ms NN, 27-years-old, is pregnant during the 
COVID-19 pandemic. She is using 100µg 
levothyroxine daily and needs to go for labo-
ratory tests and dose adjustment. She has a 
fear of severe COVID-19 infection and the 
effects it could have on the baby.

In educating Ms NN during a telemedicine 
consult, she understood that there are dedi-
cated laboratories for COVID-19 testing that 

are separate from the other laboratories. 
She was also made aware that patients with 
hypothyroidism are not at increased risk of 
severe COVID-19 infection. Sometimes, if  
the clinician wants to avoid laboratory test-
ing for levothyroxine dose adjustment in the 
patient during the first trimester, they can by 
default increase the dose by 25µg and gener-
ally do no harm because there is an increased 
requirement. 
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Important issues to highlight during COVID-
19 include explaining to the patient that in 
their case, autoimmunity is very specific to 
the thyroid and is not a systemic condition, 
therefore they face no increased risk of severe 

COVID-19 infection. Drug access and supply 
may be an issue due to transport and admin-
istrative limitations consequent to national 
and international lockdowns; in general, out-
patients have still had access to levothyroxine.

Conclusion
Levothyroxine remains the mainstay of 
treatment for hypothyroidism. Consider the 
clinical context. Patient education remains 
important; using an individualised, practical 
approach to long-term management is impor-
tant, and the same principles apply during the 

COVID-19 pandemic.

Generally, upper respiratory viruses are asso-
ciated with subacute thyroiditis and there has 
been one reported case of COVID-19-related 
subacute thyroiditis.  

Key learnings

• The gold standard treatment of hypothyroidism is levothyroxine

• Overt hypothyroidism is more common in females and the elderly

• Hashimoto’s disease is the most common form of hypothyroidism but there are various other causes

• The symptoms of hypothyroidism can overlap with those of many other health conditions

• In South Africa, TSH measurements are used for testing thyroid function

• Levothyroxine must be taken on an empty stomach.
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Disclaimer

• This presentation is for medical education purposes only.
• The views expressed in this presentation are those of the presenter and do not necessarily reflect the 

views of Merck. 
• Scientific information may be shared containing information, molecules, and data that have not been 

reviewed by the local health authority – this information is regarded as off-label and is only for scientific 
discussion.

• Merck conforms to the South African Marketing Code related to the marketing of health products and the 
rules and regulations of the Medicines Regulatory Authority pertaining to the marketing and sales of such 
products. As such Merck does not advocate or support any off-label use of any of its products. For full 
prescribing information kindly refer to the package insert as approved by the local health authority. 

Disclosure MERCK

Merck does not advocate or support any off-label use of any of its products, it’s important to note that.
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