There is so much we don't know in medicine that could make a difference,
and often we focus on the big things, and the little things get forgotten. To
highlight some smaller but important issues, we've put together a series of
pearls that the Red Whale found at the bottom of the ocean of knowledge!

Thyrotoxicosis
Thyrotoxicosis statistics
UK prevalence is 2% in women and 0.2% in men.
The average full time GP will diagnose 1 case per year.
This was the subject of a review in the Lancet (Lancet 2012;379:1155) which is summarised below with a few updates, where
stated, from a more recent BMJ clinical review article (BMJ 2014;349:g5128):

Aetiology
Note that thyrotoxicosis (excess circulating thyroid hormone causing symptoms) can occur with or without hyperthyroidism
(increased synthesis and secretion of thyroid hormone in the thyroid gland). Clinically both types give the same symptoms.
Where hyperthyroidism is the cause, anti-thyroid treatment will be necessary (see later).
Where thyrotoxicosis occurs without hyperthyroidism, it is due to ingestion of exogenous thyroid hormone or to inappropriate
release of stored thyroid hormone, usually the result of thyroid inflammation (thyroiditis) or drugs.
Thyroiditis is usually transitory and self-limiting. In the acute phase, when the cells are inflamed, they release stored T3/T4
giving thyrotoxicosis symptoms. During recovery, the patient may then go into a hypothyroid phase. The thyroid gland is often
tender and swollen and repeat blood tests are useful in this situation (see later for management).

Common causes of thyrotoxicosis:
Graves’ disease
Multinodular goitre
Solitary toxic adenoma
Thyroiditis (painless, post-partum or viral)
Excess exogenous thyroid hormone
Drug-induced (e.g. amiodarone, lithium)

Uncommon causes of thyrotoxicosis:
TSH-secreting pituitary tumour
Choriocarcinoma
Hyperemesis gravidarum
Struma ovarii
Metastatic follicular thyroid cancer
Acute infectious thyroiditis (bacterial/fungal)
Radiation thyroiditis
Ingestion of thyroxine contaminated foods

Graves’ disease accounts for about 80% of cases in iodine replete areas and so is by far the most common type we will
see:
It is an autoimmune condition where autoantibodies bind to TSH receptors and stimulate unregulated T3/4 production.
50% of affected individuals will have a family history of thyroid dysfunction.
Smoking is a risk factor.
Associated with other autoimmune conditions e.g. rheumatoid arthritis.

Symptoms and signs
Excess thyroid hormone can affect every body system:

Body system

Symptoms & Signs

Cardiovascular

Palpitations, shortness of breath, tachycardia, AF, ectopics,
hypertension, heart failure

CNS

Fatigue, anxiety, hyperactivity, poor concentration, hyperreflexia

Hair

Thinning, hair loss

Thyroid

Neck swelling – discrete lump or goitre

Eyes (usually Graves’)

Soreness/grittiness, stare, eyelid retraction, lid lag, periorbital
oedema, conjunctival infection

Skin

Heat intolerance, flushing, perspiration, palmar erythema

Gastrointestinal

Increased appetite, weight loss, diarrhoea

Reproductive system

Change in periods, reduced libido, subfertility

Making the diagnosis
If you suspect thyrotoxicosis:

Measure TSH. It will be undetectable (<0.01mIU/L). If TSH is normal, the diagnosis is excluded.
Free T4/T3 will be raised in nearly all cases.
In pregnancy T4/T3 may not be raised due to a physiological increase in thyroxine binding globulin.
Having determined thyrotoxicosis is present, determining the cause may be possible from examination of the patient:
Look for extrathyroidal manifestations of Graves’ disease (goitre, eye disease, pretibial myxoedema).
Examine for goitre:
Is there a diffuse goitre (suggestive of Graves’ or multinodular goitre)?
Is there an isolated lump?
Is the thyroid gland tender?
Consider iodine uptake scan – low uptake suggests thyroiditis (which is usually self-limiting), high uptake suggests Graves’
disease and patchy uptake can suggest a nodule.
All pregnant and post-partum women should be referred as diagnosis is more complicated and monitoring more intense.

Treatment
There are three options for treatment for a patient newly diagnosed with thyrotoxicosis due to hyperthyroidism.

Treatment
Antithyroid drugs e.g.
carbimazole, propylthiouracil

Indications
1st presentation Graves’
Short-term whilst
awaiting definitive
treatment
Pregnancy

Advantages
Non-invasive
Community based
Low risk of permanent
hypothyroidism
Low initial cost

Disadvantages
Low cure rate (30–50%)
Adverse effects (1–5%)
Frequent blood tests
Concordance needed

Radioactive iodine

1st presentation Graves’
or relapse
Toxic nodular goitre

Effective cure
Outpatient therapy
Reduces goitre size

Permanent
hypothyroidism in >60%
patients
Can worsen eye disease
Avoid pregnancy for 6m
Adherence to radiation
protection guidelines
(e.g. avoid close or
prolonged contact with
children or pregnant
women for 3 weeks BMJ
2014;349:g5128)

Surgery

Presence of large goitre
Suspicion of co-existing
thyroid cancer
Pregnancy (if serious
drug side-effects)
Severe eye disease
Severe adverse drug
reactions

Rapid control of
symptoms
100% cure

Invasive and expensive
Permanent
hypothyroidism
Surgical complications
e.g. recurrent laryngeal
nerve palsy,
hypoparathyroidism
Scar

Role of beta-blockers:
Beta-blockers improve symptoms and in the absence of contraindications should be started and continued until euthyroid state
is restored.
Propranolol, atenolol and metoprolol are equally effective.

Which treatment is best?
Graves’ disease:
Two randomised trials have compared all three treatment options in patients with Graves’ disease and found:
No difference in patient satisfaction (90% satisfaction across the board) or quality of life.
No difference in time to euthyroidism.
Similar rates of sick leave.
Radioiodine was associated with the lowest cost.
Individual patient preference, goitre size and pregnancy aspirations will therefore contribute to decision making. In the event of
Graves’ relapse, lifelong drug treatment, radioiodine and surgery should be reconsidered on their individual merits.

Toxic nodular goitre or solitary toxic nodules:
These conditions will not go into remission with drug treatment.
Drugs are usually used whilst awaiting more definitive treatment with radioiodine or surgery.
For the frail or those with low life expectancy, long-term low dose carbimazole is an option.

Thyroiditis:
Subacute thyroiditis (deQuervain’s):
Painful and associated with symptoms of fever/malaise.
Blood tests will show biochemical thyrotoxicosis and raised inflammatory levels.
Supportive treatment with beta-blockers and analgesia will resolve symptoms.
Thyroid function normalises at 4–6w.
Silent thyroiditis:
Painless.
Hypothyroidism usually follows hyperthyroidism and then resolves.
Many will develop permanent hypothyroidism.
Supportive treatment only required.

Drug induced thyrotoxicosis (BMJ 2014;349:g5128)
Drugs that may cause thyrotoxicosis include amiodarone, lithium, interferon α, highly active antiretroviral therapy and tyrosine
kinase inhibitors.
The underlying mechanism is either autoimmunity or a destructive thyroiditis and this will determine management
In all cases of suspected drug induced thyrotoxicosis, consultation with the specialist prescribing the drug and an

endocrinologist is advised.

Pregnancy and lactation (BMJ 2014;349:g5128)
Gestational hyperthyroidism occurs in the first trimester of pregnancy because placental β human chorionic gonadoptrophin is
structurally similar to TSH. There are no TSH receptor antibodies, no ophthalmopathy and it resolves by 20 weeks.
Graves’ disease is the commonest cause of hyperthyroidism during pregnancy.
Antithyroid drugs are the main treatment for Graves’ disease during pregnancy.
A titration dose regimen is used because block – replace regimens are associated with fetal hypothyroidism and goitre.
All antithyroid drugs have a teratogenic risk.
Propylthiouracil is associated with potentially less severe congenital abnormalities than carbimazole.
Current guidelines recommend that propylthiouracil is preferred during the first trimester of pregnancy
Breast feeding is safe with carbimazole and propylthiouracil but due to a small risk of severe liver toxicity with propylthiouracil,
carbimazole is preferred.

Starting and monitoring antithyroid drugs
For most UK patients, drug therapy is used first line, and many GPs initiate this as part of a shared care protocol. Full details of
doses and monitoring can be found in the BNF.
Carbimazole is the drug of choice because it is taken once daily.
The aim is to achieve remission and 12–18m treatment is usually required.
Longer courses of treatment and ‘block and replace’ regimens do not increase likelihood of remission but do increase sideeffects.
Remission is defined as normal thyroid function 12m after stopping medication. It is achieved in 50% of patients in trials and
30% in real life.
Risk factors for relapse include male sex, young age, severe biochemical disease at diagnosis, large goitre and smoking.

Drug side-effects
Antithyroid drugs are generally well tolerated.
Minor side-effects (rash/arthralgia/fever) occur in 1–5% of patients.
Minor side-effects are more common at higher doses.
Major side-effects are rare but potentially serious. Agranulocytosis is the most common.
All patients starting antithyroid drugs should be given written information about the risk of agranulocytosis (0.2–
0.5%). This should advise them to seek an urgent full blood count in the event of a sore throat or fever.
Routine monitoring of FBC is not recommended.

Thyroid function monitoring after treatment
Antithyroid drugs: Once in remission and stopped drugs, retest if become symptomatic
Radioiodine treatment: 4–6 weekly until euthyroid then annual TSH (because of risk of hypothyroidism)
After surgery: Annual TSH once stabilised on levothyroxine

Thyroid disease and atrial fibrillation
When we diagnose AF for the first time, we always check TFT’s but how close is the relationship between
abnormal thyroid function and atrial fibrillation?
This Danish population cohort study looked at this issue (BMJ 2012;345:e7895). They looked at nearly 600,000 patients undergoing
thyroid screening tests over a 10y period and followed them up looking at the incidence of atrial fibrillation. They were unable to
determine the reason why each patient had the blood test.
They found an almost linear relationship between decreasing TSH and the risk of AF:

Hypothyroid
(TSH >5 and low
T3/4)

Subclinical
hypothyroid
(TSH >5 but
normal T3/4)

Euthyroid

Subclinical
hyperthyroid
(TSH 0.1–
0.2mIU/L)

Hyperthyroid
(TSH <0.1mIU/L)

Incidence of AF
(/1000 people/y)

4.4

5.7

6.4

8.4

9.1

Incidence rate ratio
(CI)

0.67 (0.5–0.92)

0.88 (0.79–0.97)

1.00

1.30 (1.18–1.43)

1.41 (1.22–1.63)

This suggests that even subclinical hyperthyroidism increases the risk of AF and the authors suggest we should remain vigilant in

monitoring patients with overactive thyroid disease for AF.
However, this is an observational study and we cannot therefore determine causation, nor can we assess whether intervention in
subclinical hyperthyroidism would have any impact on the risk of developing AF.

Should we treat subclinical hyperthyroidism?
There have been no large scale RCTs looking at the benefits and harms of treating subclinical hyperthyroidism. This Lancet seminar
reports that on the basis of currently available data, expert consensus is that for patients with persistently undetectable TSH but
normal T3/4 (Lancet 2012;379:1142):
Treatment should be considered for those aged >65y and those with heart conditions (because of the increased incidence of
atrial fibrillation).
Offer annual monitoring for progression to overt disease (1% per year) for everyone else.

Thyrotoxicosis
Suspect in unwell patients with palpitations, heat intolerance, sweating, weight loss and
goitre.
Check TSH – it should be supressed at <0.01mIU/L with a raised T3/4.
In UK 80% is caused by Graves’ disease.
Drugs that may cause thyrotoxicosis include amiodarone, lithium, interferon α, highly
active antiretroviral therapy and tyrosine kinase inhibitors.
Antithyroid drug treatment is often used first line in UK, and many GPs initiate as part of
shared care protocol. Regular blood tests are needed and relapse in Graves’ is 50–
70%.
Give all patients starting antithyroid drugs written information about agranulocytosis –
they must seek an urgent FBC in the event of sore throat or fever.
Radioiodine and surgery offer greater chances of cure but both have disadvantages.
They are first line options for toxic nodular goitre and solitary nodules.
All pregnant and post-partum women with thyrotoxicosis should be referred.
Consider referral for investigation and treatment of subclinical hyperthyroidism in those
over aged 65y or with cardiac disease.
A recent observational study suggests that even subclinical hyperthyroidism increases
the likelihood of being diagnosed with AF – check pulses!

We make every effort to ensure the information in these articles is accurate and correct at the date of publication, but it is of necessity of a brief and general nature, and
this should not replace your own good clinical judgement, or be regarded as a substitute for taking professional advice in appropriate circumstances. In particular check
drug doses, side-effects and interactions with the British National Formulary. Save insofar as any such liability cannot be excluded at law, we do not accept any liability
for loss of any type caused by reliance on the information in these articles.

OUR 2018
COURSES

Our comprehensive one-day update courses for GPs, GP STs, and General Practice Nurses.
We do all the legwork to bring you up to speed on the latest issues and guidance.

All our courses are:
Relevant

Developed and presented by 		
practising GPs and immediately
relevant to clinical practice.

Unbiased

Completely free from any 			
pharmaceutical company 		
sponsorship.

Fun!

Humorous and entertaining –
without compromising the content!
‘Matt/The Daily Telegraph 2018 © Telegraph Media Group Ltd’

Challenging Stimulating and thought-provoking.

Are they for me?
Our courses are designed for:

• GPs, trainers and appraisers preparing for appraisal
and revalidation or wanting to keep up to date
across the whole field of general practice.

• GP ST1, 2 & 3, looking for the perfect launch pad into

general practice and help with AKT and CSA revision.

• GPs who want to be brought up to speed following
maternity leave or a career break.

• General Practice Nurses, especially those seeing
patients with chronic diseases.

What’s included?
• 6 CPD credits to help you with appraisal and revalidation, plenty of time for interaction, humour and video clips –
to keep you focused and awake!

• The Handbook – comprehensive and fully referenced, covering all the most recent research and guidelines pertinent
to primary care, but interpreted for real life General Practice.

• gpcpd.com – 12 months’ FREE access so you can continue your learning when it suits you. Including a FREE linkup
to FourteenFish appraisal app. It’s super easy to do!

• Coffee, snacks and lunch – plenty of breaks to fuel your mind.
• NEW! A fancy Red Whale re-usable cotton bag to carry your Handbook home! We’re happy to say we’ve banished
What’s not included?
Our courses contain NO theorists, NO gurus, NO sponsors, NO reps on the day!
Just real-life GPs who will be back at the coal face as soon as the course has finished.

www.gp-update.co.uk

BR N
IG E
£9 HTON W F
0o U O
ff PD R
4 c whe ATE 20
ou n y RO 18
rse ou AD
s * bo SHO
ok W

plastic bags for good!

