
Professor Kristien Boelaert   
MD PhD FRCP

Professor of Endocrinology,
Institute of Applied Health Research, 

College of Medical and Dental Sciences, 
University of Birmingham, 

Birmingham, UK

Diagnosis and management of thyroid dysfunction in primary care

Boelaert K. Diagnosis and management of thyroid dysfunction in primary care. 
Practitioner June 2020;264(1838):21-25

©Practitioner Medical Publishing Ltd. 
Reprint orders  to  The  Practitioner, 10 Fernthorpe Road, London SW16 6DR, United Kingdom. Telephone: +44 (0)20 8677 3508

www.thepractitioner.co.uk

Practitioner 
Medical Publishing Ltd 



Which patients 
should 
be referred?

thepractitioner.co.uk

SPECIAL REPORT

21

June 2020;264(1838):21-25

»

How should
patients be
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What are the
common 
causes?

THYROID DYSFUNCTION
AFFECTS UP TO 5% OF
ADULTS IN THE UK AND
CAN BE BROADLY DIVIDED

into hypothyroidism and hyperthyroidism.1
Primary thyroid dysfunction refers to
conditions originating from the thyroid
gland and not causes of pituitary or
hypothalamic dysfunction. 

In November 2019 NICE published
guidelines on the diagnosis and
treatment of primary thyroid
dysfunction and thyroid enlargement.2
This article focuses on the management
of thyroid dysfunction in primary care.
The management of drug-induced
thyroid dysfunction and thyroid disease
in pregnancy are outside the scope of
this article.

HYPERTHYROIDISM
Prevalence and aetiology
Thyrotoxicosis refers to the symptoms
and signs caused by excess concentration
of thyroid hormones whereas
hyperthyroidism is characterised by
increased synthesis and secretion of
thyroid hormones by the thyroid gland.
Thyrotoxicosis without hyperthyroidism
is caused by extra-thyroidal sources of

» p22, and those relating to the
cardiovascular system are often most
prominent. Older people may present 
in a relatively asymptomatic way.6

In patients with Graves’ disease,
ophthalmopathy may occur in around
25% and features include proptosis, 
peri-orbital swelling and in severe cases
diplopia.3 Table 2, p22, lists red flag
symptoms and signs which require
urgent ophthalmology referral. Ideally,
significant Graves’ ophthalmopathy
should be managed in a multidisciplinary
setting involving endocrinologists and
ophthalmologists. 

Thyroid dermopathy, characterised by
pigmented thickened skin usually in the
pretibial area, and thyroid acropachy, 
a form of finger clubbing, are rare 
extra-thyroidal manifestations of Graves’
disease. Inflammatory reactions
involving TRAbs underlie the
pathogenesis of most extra-thyroidal
Graves’ disease manifestations.7

Patients with Graves’ disease often
have a diffuse goitre, whereas single or
multiple nodules may be clinically
evident in those with toxic nodular
hyperthyroidism. Thyroiditis is usually
transient and may occur as part of a viral

AUTHOR
Professor Kristien
Boelaert   
MD PhD FRCP
Professor of
Endocrinology,
Institute of Applied
Health Research,
College of Medical and
Dental Sciences,
University of Birmingham,
Birmingham, UK

Diagnosis and management of
thyroid dysfunction in primary care

FIGURE 1
99mTechnetium
scan in a patient
with a toxic
multinodular goitre
demonstrating
increased uptake
in toxic nodules
with reduced
uptake in the
remainder of the
thyroid gland

thyroid hormone or by release of stored
thyroid hormones into the circulation for
example thyroiditis. 

In regions with normal levels of iodine,
hyperthyroidism is caused by
autoimmune Graves’ disease in 60-80%
of cases whereas in iodine-deficient
regions toxic nodular disease (caused by
one or more toxic adenomas) accounts
for 50% of all cases of hyperthyroidism
and this aetiology is more common in
older people.3

Hyperthyroidism affects up to 2% of
women in the UK and the US and is ten
times more common in women than
men.4 Graves’ disease is characterised
by pathognomonic antibodies to the
TSH-receptor (TRAbs), the presence of
which is largely (80%) determined by
genetic factors (including those
associated with certain HLA regions)
and 20% by environmental factors such
as smoking, stress, and viral infections,
and female gender.5

Clinical presentation
As thyroid receptors are present in most
organs, the clinical features of
hyperthyroidism can be varied. Typical
symptoms and signs are listed in table 1,
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Table 1
Clinical features of hyperthyroidism

Symptoms
•Weight loss
•Anxiety
•Agitation
• Irritability
•Palpitation
•Fatigue and weakness
•Breathlessness
•Heat intolerance
•Sweating
• Increased appetite
•Menstrual irregularity
•Hair loss
•Brittle nails

Table 2
Criteria for urgent ophthalmology
referral in patients with Graves’
ophthalmopathy

•Rapid deterioration in visual acuity
•Ocular nerve palsies
•Unacceptable cosmetic appearance
•Visual acuity < 6/18
•Decreased colour vision
•Corneal ulceration

Signs
•Sinus tachycardia
•Atrial fibrillation
•Fine tremor
•Warm moist skin
•Palmar erythema
•Onycholysis
•Proximal myopathy
•Muscle wasting
•High output heart failure
•Goitre
•Thyroid bruit

Complications of hyperthyroidism
Patients aged over 60 years with
hyperthyroidism have a three-fold
increased risk of atrial fibrillation (AF)
and the risk of embolic stroke is high 
in these individuals.9 AF is also an
independent predictor of heart failure 
in hyperthyroidism. 

Longstanding untreated
hyperthyroidism is associated with
osteoporosis and reduced fertility. 
There is increasing evidence that the
induction of hypothyroidism with
radioiodine improves long-term
cardiovascular outcomes.10,11

Treatment
Patients with hyperthyroidism should
be referred to secondary care for
evaluation and discussion of the
different treatment options. Transient
thyrotoxicosis without hyperthyroidism
usually only needs supportive treatment
with beta-blockers to block the
peripheral effects of circulating thyroid
hormones. 

Most patients with hyperthyroidism
are started on antithyroid drugs to block
the synthesis of thyroid hormones 
at least in the short to medium term.
Often this medication is started in
primary care while waiting for a specialist
appointment. NICE recommendsbaseline
measurements of full blood count and
liver function prior to starting antithyroid
drugs.2

There are three treatment modalities
for Graves’ disease: a course of
antithyroid drugs, the administration of
radioiodine (I-131) or thyroidectomy. It is
important that all options are discussed
with patients so that they are actively
involved in decision making. NICE
recommends that radioactive iodine is
offered as first-line treatment to patients
with Graves’ disease unless it is

infection (subacute thyroiditis) which is
usually associated with a painful neck
swelling or post partum when a silent
form of the disease not usually
associated with thyroid swelling occurs
in up to 10% of pregnancies.3

Rarely patients present with an acute
thyroid storm which is a potentially life-
threatening condition characterised by
psychiatric disturbance, altered mental
state, arrhythmias and cardiac failure.
Prompt recognition is required as
mortality rates remain high.8

Diagnosis
Measurement of serum TSH is the most
sensitive way to detect thyroid
dysfunction when pituitary disease
(causing secondary thyroid
dysfunction) is not suspected. 

If TSH is below the reference range,
NICE recommends measurement of
serum free thyroxine (fT4) and free 
tri-iodothyronine (fT3) in the same
sample.1 It is important to distinguish
thyrotoxicosis with hyperthyroidism
from transient causes of thyrotoxicosis
without hyperthyroidism. 

TRAbs are raised in Graves’ disease
and can be easily measured in most
centres. Raised antibodies to thyroid
peroxidase (TPO) reflect the presence
of generalised thyroid autoimmunity
but are not specific to Graves’ disease. 

If TRAbs are not raised, a technetium
scan helps to distinguish Graves’ disease
(diffuse uptake) from toxic nodular
hyperthyroidism (localised uptake in
toxic nodules with suppression of
uptake in the remainder of the gland,
see figure 1, p21) and thyroiditis (usually
absence of uptake). 

Thyroid ultrasonography is not usually
indicated unless there is a clinically
palpable thyroid nodule.2

unsuitable i.e. patients who are
pregnant, trying to become pregnant 
or trying to father a child in the next 
6 months, when there is a compressive
goitre or if coexisting thyroid
malignancy is suspected. In patients
with mild and uncomplicated Graves’
disease, i.e. those with mildly raised
levels of thyroid hormones and low
levels of TRAbs, a choice between 
a 12-18 month course of antithyroid
drugs and radioiodine may be offered
since antithyroid drugs may induce 
a remission. 

A total thyroidectomy is
recommended if there are concerns
about compression or a suspicion of
thyroid malignancy or if antithyroid
drugs and radioiodine are unsuitable.2

Patients with toxic nodular
hyperthyroidism are best treated with
radioiodine or surgery, although if these
are not suitable, e.g. in elderly patients
with multiple comorbidities, then 
life-long low dose carbimazole may 
be used. 

A hemithyroidectomy is sufficient
when a single toxic adenoma is present.
Patients undergoing thyroidectomy
should be rendered euthyroid with
antithyroid drugs prior to surgery.2
Depending on the extent of surgery,
hypothyroidism, hypoparathyroidism
and recurrent laryngeal nerve damage
are recognised complications of 
thyroid surgery.12

The most commonly used antithyroid
drug is carbimazole, whereas
propylthiouracil is the preferred
medication during pregnancy and in
women trying to become pregnant 
(in view of potential teratogenic effects
with carbimazole) in patients with a
history of pancreatitis and in those with
adverse effects to carbimazole. 

Neutropenia (neutrophil count 
< 1.0 x 109/L) and agranulocytosis
(neutrophil count < 0.5 x 109/L) are rare
side effects of antithyroid drugs but all
patients should be advised to have an
urgent blood count done if they develop
a sore throat, fever or mouth ulcers.
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Table 3
Clinical features of hypothyroidism

Symptoms
•Weight gain
•Cold intolerance
•Fatigue
•Shortness of breath
•Hair loss
•Dry skin
•Hoarse voice
• Impaired memory
•Paraesthesia
• Impaired mood
•Constipation
• Infertility/subfertility
•Menstrual irregularity
•Muscle weakness/muscle cramps
•Arthralgia

Signs
• Increase in BMI
•Bradycardia
•Hypothermia
•Neuropathy
• Impaired cognitive function
•Delayed relaxation of tendon reflexes
•Depression
•Carpal tunnel syndrome
•Goitre

until the patient becomes hypothyroid. 
If patients remain hyperthyroid at 
6 months following radioiodine, 
a further dose may be considered. 

SUBCLINICAL HYPERTHYROIDISM
This is a biochemical diagnosis of below
normal serum TSH with circulating fT3
and fT4 concentration within the
reference range. It may be endogenous
due to toxic nodular or mild Graves’
disease or exogenous in patients taking
excessive doses of levothyroxine. It is
usually further subdivided depending
on the degree of TSH suppression,
which may be undetectable (severe
subclinical hyperthyroidism) or low 
but detectable (mild subclinical
hyperthyroidism). 

The prevalence of this condition 
is 2-18% depending on iodine status.16
It is important to repeat thyroid function
when subclinical hyperthyroidism is
found since abnormal TSH concentrations
may be transient in up to 50% of patients.17

The potential clinical consequences of
subclinical hyperthyroidism include
progression to overt hyperthyroidism,
cardiovascular conditions including
arrhythmias, bone loss, fractures and
dementia.18-21

Older patients with subclinical
hyperthyroidism are usually
asymptomatic but younger people may
have symptoms of thyrotoxicosis. NICE
recommends that patients with two
serum TSH readings less than 0.1 mIU/L,
measured 3 months apart, are referred
to secondary care for further evaluation
and consideration of treatment. 

It is appropriate to measure serum
TSH on a 6 monthly basis if subclinical
hyperthyroidism is untreated, with
determination of fT4 and fT3 if TSH is

abnormal. Once serum TSH stabilises 
(two similar measurements 3 months
apart) consider stopping monitoring.2
A reduction in levothyroxine dosage is
appropriate for those with exogenous
subclinical hyperthyroidism.

HYPOTHYROIDISM
Prevalence and aetiology
Overt hypothyroidism is present in 
0.2-5% of the population22 and is more
common in women and with advancing
age. This is usually managed in primary
care and rarely requires referral. 

The most common aetiology is
chronic autoimmune inflammation
(Hashimoto’s thyroiditis) which is
characterised by raised concentrations
of thyroid antibodies, predominantly
anti-TPO and anti-thyroglobulin
antibodies and lymphocytic thyroidal
infiltrates. Notably, raised concentrations
of TPO antibodies are detected in
around 11% of the general population.23

An interplay between genetic
predisposition and environmental
factors underlies the pathogenesis of
autoimmune hypothyroidism. Iodine
deficiency results in hypothyroidism 
and if severe in cretinism although
iodine fortification programmes aim to
prevent significant consequences of
iodine deficiency.22 Hypothyroidism is
common following treatment for
hyperthyroidism with radioiodine or
thyroidectomy.24

Clinical presentation
Clinical features of hypothyroidism can
be varied and depend on the patient’s
age and gender as well as time between
onset and diagnosis. The most common
symptoms and signs are listed in table 3,
below. Often symptoms are non-specific,

Antithyroid drugs should be
discontinued and never restarted if
these side-effects develop. 

Propylthiouracil may rarely cause liver
dysfunction and both antithyroid drugs
may cause a rash, gastrointestinal
discomfort and arthralgia.13 Antithyroid
drugs may be given either in a titration
regimen, starting at a higher dose which
is reduced according to the response, or
a block and replace regimen, when high-
dose antithyroid drugs are continued
and levothyroxine is added when the
thyroid gland has been blocked. 

Remission may occur in up to 50% of
patients after a 12-18 month course and
longer duration of treatment has not been
associated with improved cure rates.14

Radioactive iodine is usually given as a
fixed activity of 400-600 MBq in tablet
form and patients need to adhere to
radiation protection guidance and be
counselled regarding the risk of
developing permanent hypothyroidism
which occurs in around 80% of patients
depending on the dose administered.15
Most patients receive antithyroid drugs
in the short term to render them
euthyroid prior to radioiodine treatment. 

Permanent remission rates are around
80-90% after a single dose15 and the
clinical and cost effectiveness of this
treatment led to the NICE recommendation
to offer this as first-line treatment in
most patients with hyperthyroidism. 

Radioactive iodine is relatively
contraindicated in patients with active
Graves’ ophthalmopathy. In those with
inactive or mildly active eye disease,
glucocorticoids may need to be given
around the time of radioiodine
administration.

Monitoring and follow-up
Patients treated with antithyroid drugs
should have TSH, fT4 and fT3 monitored
every 6 weeks until TSH is in the
reference range and TSH measurement
only (with cascading i.e. measurement
of fT4 and fT3 if TSH is abnormal) every
3 months thereafter until the medication
is stopped. 

When antithyroid drugs have been
stopped, careful monitoring every 
2-3 months during the first year is
indicated with more prompt testing in
those with a recurrence of symptoms. 

Following radioiodine, measurement
of TSH, fT3 and fT4 every 6 weeks is
recommended until the TSH is in 
the reference range during the first 
6 months with prompt initiation of
levothyroxine when hypothyroidism
develops. 

When TSH is normal 3 to 6 monthly
TSH measurements are recommended
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clinical and cost effectiveness.
Desiccated thyroid extract, which is
animal derived, is not licensed in the UK.2
Current Regional Medicines
Optimisation Committee (RMOC)
guidance stipulates approaches for
administration of L-T4/L-T3
combination therapy through shared
care protocols between primary and
secondary care.29

Monitoring and follow-up
The aim of treatment is to keep serum
TSH within the reference range. 
If symptoms of hypothyroidism persist
despite normalisation of TSH further
adjustments to levothyroxine dosage
may improve feelings of wellbeing. 
It may take up to 6 months for serum
TSH to return to normal especially if
hypothyroidism was longstanding
before treatment was started. 

Measurement of serum TSH on a 
3 monthly basis following initiation of 
L-T4 is appropriate until TSH stabilises 
(two similar readings within the
reference range taken 3 months apart). 

An annual thyroid function test is
usually sufficient once stable
replacement therapy has been
established. If patients continue to have
significant symptoms despite
normalisation of TSH within the
reference range the measurement of
serum fT4 may be informative.2 

HYPOTHYROIDISM IN
PREGNANCY
During pregnancy higher doses of
levothyroxine are usually required to
achieve an optimal supply of thyroid
hormone to the mother and fetus.
Women are usually advised to double
the dose of levothyroxine on two days of
the week following a positive pregnancy
test. Ideally thyroid function tests should
be carried out using pregnancy-specific
reference ranges and prompt referral to
the antenatal clinic for advice is
recommended.30

SUBCLINICAL HYPOTHYROIDISM
Subclinical hypothyroidism is a
biochemical diagnosis of a raised serum
TSH with normal concentrations of fT4,
which affects up to 10% of the population.
It is most commonly caused by early
Hashimoto’s thyroiditis but may be
exogenous in patients who are on
insufficient doses of levothyroxine.31

Generally, serum TSH concentrations
increase with age and mildly raised
levels are physiological in those aged
over 70 years. If TPO antibodies are
present then the risk of progression to
overt hypothyroidism is higher.
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especially in elderly patients. A case
control study found that none of 34
hypothyroidism-related symptoms
could be used to identify subjects with
hypothyroidism, 15% of those with
autoimmune hypothyroidism were
asymptomatic and 70% of euthyroid
controls had one or more symptoms of
hypothyroidism.25

Diagnosis
Primary hypothyroidism is diagnosed by
the finding of a serum TSH above and
fT4 below the reference range. The
routine measurement of fT3 is generally
not required in diagnosing hypothyroidism.
The measurement of TPO antibody
levels helps to identify the underlying
aetiology but the levels do not affect
treatment decisions and repeat
measurement of thyroid antibodies is
not usually required.2

Thyroid ultrasonography is not usually
indicated unless thyroid palpation
identifies significant abnormalities.
Hashimoto’s thyroiditis is typically
characterised by a hypoechoic pattern
with altered doppler blood flow on
ultrasound.

Long-term outcomes
Untreated hypothyroidism is associated
with increased risks of coronary heart
disease events and mortality, heart
failure, non-alcoholic fatty liver disease
and increased cancer mortality, although
causality is often not proven.24,26,27

Treatment
The treatment of choice is levothyroxine
(L-T4) monotherapy in tablet form taken
on an empty stomach. The optimal dose
is 1.6 mcg/kg/day (rounded to the
nearest 25 mcg) and the recommendation
is to start the full treatment dose in
adults under 65 years. A lower starting
dose (25-50 mcg daily) is appropriate in
people aged 65 and over or in those
with a history of cardiovascular disease.2

Around 10% of patients treated with
levothyroxine for hypothyroidism have
continued symptoms despite
normalisation of their thyroid function. 
In euthyroid individuals, 20% of the
active T3 is derived directly from the
thyroid gland and there is a theory that
patients who continue to feel unwell
derive insufficient T3 from deiodination
of levothyroxine. 

Trials of levothyroxine/liothyronine 
(L-T3) have not consistently shown
improvements in quality of life.28 L-T3 is
significantly more expensive than L-T4,
and NICE does not recommend the
routine administration of L-T4/L-T3
combination therapy based on a lack of
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In regions with normal levels of iodine, hyperthyroidism 
is caused by autoimmune Graves’ disease in 60-80% of
cases whereas in regions with iodine insufficiency toxic
nodular disease (caused by one or more toxic adenomas)
accounts for 50% of all cases of hyperthyroidism and this
aetiology is more common in older people. Hyperthyroidism
affects up to 2% of women in the UK and the US and is ten
times more common in women than men. Graves’ disease is
characterised by pathognomonic antibodies to the TSH-
receptor (TRAbs), the presence of which is largely (80%)
determined by genetic factors. The clinical features of
hyperthyroidism can be varied. Older people may present in
a relatively asymptomatic way. In patients with Graves’
disease, ophthalmopathy may occur in around 25%.

It is important to distinguish thyrotoxicosis with   
hyperthyroidism from transient causes of thyrotoxicosis
without hyperthyroidism. TRAbs are raised in Graves’
disease and can be easily measured in most centres.
Patients aged over 60 years with hyperthyroidism have a
three-fold increased risk of atrial fibrillation (AF) and the risk
of embolic stroke is high in these individuals. Patients with
hyperthyroidism should be referred to secondary care.

There are three treatment modalities for Graves’ disease: 
a course of antithyroid drugs, radioiodine (131-I) or
thyroidectomy. The most commonly used antithyroid
drug is carbimazole. Neutropenia and agranulocytosis are
rare side effects of antithyroid drugs but all patients
should be advised to have an urgent blood count done if
they develop a sore throat, fever or mouth ulcers.

Subclinical hyperthyroidism is a biochemical diagnosis
of levels of serum TSH below normal with circulating fT3
and fT4 levels within the reference range. NICE recommends
that patients with 2 serum TSH readings < 0.1 mIU/L,
measured 3 months apart, are referred to secondary care
for further evaluation and consideration of treatment.

Overt hypothyroidism is present in 0.2-5% of the 
population and is more common in women and with
advancing age. This is usually managed in primary care and
rarely requires referral. The most common aetiology is
chronic autoimmune inflammation (Hashimoto’s thyroiditis)
which is characterised by raised concentrations of thyroid
antibodies. The treatment of choice is levothyroxine (L-T4)
monotherapy in tablet form taken on an empty stomach. 

Subclinical hypothyroidism is a biochemical diagnosis 
of a raised serum TSH with normal levels of fT4, which
affects up to 10% of the population. NICE recommends 
the measurement of TPO antibodies. Levothyroxine
replacement is indicated for those with serum 
TSH ≥ 10 mIU/L on two occasions 3 months apart. 
For those with serum TSH above the reference range but 
< 10 mIU/L treatment may be considered in patients
aged under 65 who have symptoms of hypothyroidism. 
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Subclinical hypothyroidism has been
associated with increased cardiovascular
risks, and in middle-aged patients with
cognitive impairment, fatigue and
altered mood.31

A trial of levothyroxine replacement in
patients aged over 65 with subclinical
hypothyroidism did not improve
outcomes of mood or cardiovascular
morbidity, although the subclinical
hypothyroidism was mild in these
patients and more than 25% had no
symptoms at baseline.32 There are
currently no large randomised trials of
treatment in younger people.

NICE recommends the measurement
of TPO antibodies in subclinical
hypothyroidism. Levothyroxine
replacement is indicated for those with
serum TSH ≥ 10 mIU/L on two separate
occasions 3 months apart. For those
with serum TSH above the reference
range but lower than 10 mIU/L
treatment may be considered in patients
aged under 65 who have symptoms of
hypothyroidism.2

CONCLUSIONS
Overt thyroid dysfunction is common
and almost always requires treatment to
avoid long-term complications most
notably those relating to the
cardiovascular system, osteoporosis and
cognitive function. 

Hyperthyroidism usually necessitates
referral to secondary care, whereas
hypothyroidism is generally managed in
the community. The management of
subclinical thyroid dysfunction depends
on the degree of TSH abnormality and
the age of the patient. 
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Useful information 

British Thyroid Foundation
www.btf-thyroid.org

British Thyroid Association
www.british-thyroid-association.org

Society for Endocrinology
www.endocrinology.org

European Thyroid Association
www.eurothyroid.com

European Society of Endocrinology
www.ese-hormones.org

American Thyroid Association
www.thyroid.org

Endocrine Society
www.endocrine.org

European Group on Graves’
orbitopathy
www.eugogo.eu
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