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Hyperthyroidism: A stepwise  
approach to management
Clinical presentation and an algorithm-guided 
laboratory assessment can quickly narrow the diagnosis 
and help direct your choice, timing, and sequence of 
treatments.

A 72-year-old man arrives at the clinic with insom-
nia and fatigue. His medical history is significant 
for hypertension, hyperlipidemia, and degenerative 

joint disease, for which he is taking, respectively, metoprolol  
25 mg twice daily, simvastatin 20 mg daily, and acetamino-
phen as needed for joint pain. He has experienced no weight 
loss, anxiety, or gastrointestinal or urinary symptoms. He 
does not smoke or drink alcohol. His blood pressure is  
140/75 mm Hg, pulse is 85, respiratory rate is 20, and tem-
perature is 97.1°F. The rest of the physical examination is un-
remarkable except for 1+ lower extremity edema, unchanged 
since his previous visit. Routine blood work, however, re-
veals his thyroid-stimulating hormone (TSH) level to be  
0.03 mIU/L.

Clues from the clinical presentation
The subtle, “apathetic presentation” with few symptoms, as 
described in the case above, is typical of older individuals 
with hyperthyroidism.1 In contrast, younger patients with hy-
perthyroidism and those with comorbidities can manifest a 
number of signs and symptoms (TABLE 1).2

Graves’ disease, the most common cause of hyper
thyroidism,3 causes such ocular disturbances as exophthal-
mos, lid lag, lid retraction, and proptosis in 60% of patients 
with the condition.3 These findings help differentiate Graves’ 
disease from other causes of hyperthyroidism. (See “Com-
mon [and not so common] causes of hyperthyroidism” on 
page 391.) Palmar sweating, pretibial myxedema, and Plum-
mer’s nails (onycholysis) are also unique for Graves’ disease.4

z When you suspect hyperthyroidism, assess the thy-
roid for size, nodularity, and vascularity. Goiter is less prev-
alent in the elderly, occurring in less than 50% of patients  
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Practice 
recommendations

›	Measure TSH in any 
patient >60 years present-
ing with fatigue, atrial 
fibrillation, weight loss, and 
shortness of breath. B

›	Achieve faster control of 
symptoms in elderly patients 
and those with cardiac 
disease by pursuing the abla-
tive method with radioactive 
iodine (RAI). This method is 
also recommended for pa-
tients with toxic multinodular 
goiter and toxic adenoma. A

›	Initiate steroid prophy-
laxis for patients with 
Graves’ ophthalmopathy 
undergoing RAI. A

›	Opt for a 12- to 18-month 
course of an antithyroid 
drug, rather than a 
6-month course. The longer 
course is associated with 
a lower relapse rate. B

Strength of recommendation (SOR)

	   �Good-quality patient-oriented 
evidence

	   � �Inconsistent or limited-quality 
patient-oriented evidence

	   � �Consensus, usual practice, 
opinion, disease-oriented  
evidence, case series

A

B

C
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If the underlying 
cause of  
hyperthyroidism 
is not  
established on 
the basis of 
clinical findings, 
order a 24-hour 
radioiodine  
uptake test.

61 and older, compared with 77% of patients 
younger than 60 years.5 Diffuse goiter is typi-
cal with Graves’ disease, while a mass with 
multiple nodules suggests possible toxic 
multinodular goiter. A solitary palpable nod-
ule could mean toxic adenoma. A thyroid that 
is tender on palpation may point to subacute 
thyroiditis, particularly if the patient has had 
a viral illness recently (TABLE 2).

Measuring a patient’s TSH level is war-
ranted with the above findings. Additionally, 
measure TSH in any patient older than 60 
years presenting with fatigue, atrial fibrilla-
tion, weight loss, and shortness of breath.5

Which laboratory tests to order, 
and what the results may mean
Rely on second- or third-generation TSH 
screening (normal=0.5-5 mIU/L), which is 
more sensitive and specific than measuring 
free T

4
 (thyroxine) alone.6 

z Older patients usually have a higher 
normal TSH level. In one study, 70% of pa-
tients >80 years had a TSH >4.5 mIU/L.7 

z If the TSH level is low (<0.5 mIU/L), 
measure free T

3
 (triiodothyronine) and free T

4
 

levels, which are elevated in hyperthyroidism, 
and are normal in subclinical hyperthyroidism. 

z Patients with Graves’ disease tend to 
have T

3
 thyrotoxicosis with a T

3
/T

4 
ratio >20.8 

Isolated T
4
 thyrotoxicosis is more commonly 

seen with nonthyroidal illness as a result of 
decreased conversion from T

4
 to T

3
, and also 

in amiodarone-induced hyperthyroidism.9

z When further testing is needed 
(FIGURE). If the underlying cause of hyper-
thyroidism is not established on the basis 
of clinical findings (eg, diffuse goiter, myx-
edema, ophthalmopathy), order a 24-hour 
radioactive iodine (RAI) uptake test.10 Graves’ 
disease and toxic multinodular goiter exhibit 
increased RAI uptake that is diffuse and nod-
ular, respectively. Subacute thyroiditis is as-
sociated with low RAI uptake (TABLE 2).

If RAI is contraindicated—eg, in preg-
nancy—testing for elevated levels of thyroid 
peroxidase antibodies (TPOab), TSH recep-
tor antibodies (TRab), and thyroglobulin may 
help to differentiate Graves’ disease from 
multinodular goiter or uncover another auto-
immune thyroid disorder.11 If a patient’s TSH, 

T
4
, and T

3
 levels are all elevated, refer him or 

her for magnetic resonance imaging of the 
pituitary gland to look for a TSH-secreting 
adenoma.

Matching treatment  
to the underlying cause
RAI is usually the treatment of choice for pa-
tients without contraindications, although 
no randomized clinical trials have compared 
it with antithyroid medications or surgery.12 
Each modality has its own risks and benefits 
(TABLE 3), and treatment selection should be 
individualized.

Radioactive iodine
In a 1990 survey, as many as 70% of special-
ists in the United States used RAI to treat 

TABLE 1  

Clinical manifestations  
of hyperthyroidism2 

Acropachy (swelling of the fingers)
Bruit (thyroid)
Decreased attention span
Diarrhea 
Edema
Exertional dyspnea
Fatigue
Goiter (smooth or nodular)
Gynecomastia
Hair loss
Heat intolerance 
Hyperactive deep tendon reflex
Hypertension
Increased appetite
Infertility
Insomnia
Lid lag, proptosis 
Muscle weakness
Nervousness and irritability
Oligomenorrhea
Palmar erythema
Palpitations
Paralysis (sudden)
Photophobia, eye irritation, diplopia
Pretibial myxedema
Tachycardia
Tremors
Warm, moist skin
Weight loss
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hyperthyroidism, compared with just 22% of 
specialists in Europe.13 RAI is usually given in 
a single dose, and its maximal benefit is noted 
within 3 to 6 months. Two treatment meth-
ods are available: the ablative method and 
the gland-specific dosing method. Both have 
similar euthyroid state outcomes.14

z The ablative method uses a high dose 
of RAI to achieve permanent hypothyroidism, 
necessitating lifelong levothyroxine replace-
ment. This method is preferred for the el-
derly and for patients with cardiac disease, to 
achieve faster control of symptoms. It is also 
recommended for patients with toxic multi-
nodular goiter and toxic nodules.

z The gland-specific dosing method 
induces a euthyroid state with a calculat-
ed low dose of RAI based on the estimated 
weight of the patient’s thyroid. The optimal 
dosage may be difficult to calculate, but it 

is usually the preferred method for patients 
with Graves’ ophthalmopathy.

Adverse effects of RAI can include wors-
ening of Graves’ ophthalmopathy and an 
acute rise in thyroid hormone that increases 
hyperthyroid symptoms or even causes a 
thyroid storm associated with increased car-
diovascular risk.2 A negative pregnancy test 
result is a prerequisite for all women of child-
bearing age before taking RAI, and patients 
are advised to use contraception for 6 months 
after RAI administration.

Although RAI is often the initial treatment 
for hyperthyroidism, in some instances—eg, 
for older patients with comorbidities—pre-
treatment with antithyroid drugs (ATD) is 
indicated to avoid transient worsening of 
hyperthyroid symptoms after RAI. However, 
always discontinue ATD 2 weeks before RAI 
administration; concomitant use is associ-

TABLE 2  

Clinical and laboratory findings associated with common causes  
of hyperthyroidism51-57

Mechanism Thyroid exam Lab results
Radioactive  
iodine uptake

Graves’ disease Antithyroid antibodies Diffuse goiter
Low TSH; elevated T3 
and/or T4; elevated 
thyroid antibodies

Diffusely increased 

Toxic multinodular 
goiter

Iodine deficiency
Goiter with multiple 
nodules

Low TSH; elevated T3 
and/or T4

Normal/increased 
uptake; “hot nodules” 
with suppression of 
extranodular tissue

Toxic adenoma

Benign thyroid 
hormone−secreting 
tumor;  
iodine deficiency 

Palpable nodule
Low TSH; elevated T3 
and/or T4

Normal/increased 
uptake; functioning 
“hot nodule” on scan 
with suppression of 
surrounding thyroid 
tissue

Subacute thyroiditis Viral
Tender thyroid  
on palpation

Low TSH; elevated T3 
and/or T4; elevated 
ESR; elevated thyroid 
antibodies

Low uptake with poor 
imaging of the thyroid 
on scan

Factitious 
hyperthyroidism

Excessive intake of 
exogenous thyroid 
hormone

Normal exam
Low TSH; elevated 
T3 and/or T4; low 
thyroglobulin level

Low or normal uptake

Secondary 
hyperthyroidism

Excessive pituitary TSH Goiter
Elevated TSH; elevated 
T3 and/or T4

Diffusely increased 
uptake

ESR, erythrocyte sedimentation rate; T3, triiodothyronine; T4, thyroxine; TSH, thyroid-stimulating hormone.
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ated with a higher failure rate and persistent 
or recurrent hyperthyroidism.15

Antithyroid drugs
Two antithyroid medications are available 
for use in the United States: propylthiouracil 
(PTU) and methimazole (MMI). In the Unit-
ed Kingdom, carbimazole is also available.

MMI is the drug of choice.16 Compared 
with PTU, MMI costs less, has a longer half-
life, and causes fewer adverse effects. A start-
ing dose of 15 mg per day for MMI is suitable 
for mild and moderate hyperthyroidism. 
For more severe cases, 30 mg per day is the 
recommended starting dose.16 Reserve PTU 
for treating hyperthyroidism in pregnancy, 
during which MMI should be avoided, if  
possible.

Allergic reactions to ATDs appear in 
around 5% of patients and usually occur in 
the first 6 weeks of treatment.17 Agranulocy-
tosis is the main concern, although it occurs 
in fewer than 1% of patients17 and is revers-
ible by stopping the medication. Measure 
the leukocyte count 1 week after initiation 
of treatment and repeat the measurement at 
1-month intervals.

z Two methods are used to dose 
these medications: titration and block-and-
replace. Titration is as effective as the block-
and-replace method and is associated with 
fewer rashes (6% vs 10% of patients) and 
less agranulocytosis (0.4 % vs 1.4%). The 2 
methods have similar relapse rates (around 
50%).18

z With titration, MMI is started at a dose 
of 15 mg per day and titrated upward to the 
lowest effective dose. Treatment for 12 to  
18 months is associated with a lower relapse 
rate than treatment for 6 months (37% vs 
58%).19

z The block-and-replace method uses 
persistently high ATD doses in combina-
tion with L-thyroxin replacement to avoid  
hypothyroidism (MMI 30 mg and levothyrox-
ine 80 mcg). 

z To monitor effectiveness initially, 
measure free T

4 
and T

3
 levels, because TSH 

concentration changes slowly and may stay 
low for a few months. Response to treatment 
is often temporary.8 More definitive treat-
ment with RAI or surgery is usually necessary.

Common (and not so common)
causes of hyperthyroidism
Graves’ disease—an autoimmune disorder in which antibodies 
target thyroid tissue and enzymes and activate thyroid hormone 
synthesis—affects more than 3 million people in the United States 
and accounts for 60% of hyperthyroidism cases.3 Remission does 
occur; however, the recurrence rate is as high as 60%.50 Factors 
associated with recurrence include tobacco use; male sex; young 
age; large goiter size or increase in goiter size during treatment; 
elevated TSH receptor antibodies (TRab); presence of Graves’ 
ophthalmopathy; markedly elevated thyroid hormones, or delayed 
treatment.51

	 Toxic multinodular goiter, also known as Plummer’s dis-
ease, is the underlying condition in 15% to 20% of hyperthyroidism 
cases; it is more common in young patients and in iodine-deficient 
locations (eg, Denmark).52 However, it also occurs in elderly patients 
with  longstanding goiter.
	 Toxic adenoma causes just 3% to 5% of cases of hyperthy-
roidism.53 It, too, occurs more commonly in young patients and in 
iodine-deficient regions. The radioactive iodine uptake test shows 
a hot nodule, with suppressed uptake in the surrounding thyroid 
gland.
	 Subacute thyroiditis, also known as de Quervain’s thyroid-
itis, is the reason for 15% to 20% of hyperthyroidism cases; it is 
usually preceded by viral infection and inflammation that lead to 
destructive release of preformed thyroid hormone. Symptoms— 
typically fever, malaise, and tender goiter—usually occur more 
abruptly than symptoms of Graves’ disease.54 Most cases resolve 
spontaneously within a few months, and relapse is less common 
than in Graves’ disease. Other lab abnormalities include increased 
erythrocyte sedimentation rate and low radioiodine uptake.
	 Postpartum thyroiditis is an autoimmune disease. Preva-
lence ranges from 1% to 17% of new mothers.55 It is characterized 
by a thyroid gland that is painless on palpation and low radioiodine 
uptake.56 Most cases are reversible with treatment.
	 Factitious or iatrogenic hyperthyroidism is due to an 
exogenous intake of thyroid hormone, and typically exhibits a nor-
mal or low radioactive iodine uptake and a low thyroglobulin level.
	 Secondary hyperthyroidism, or TSH-mediated hyperthy-
roidism, is rare. It is always associated with goiter, and approximate-
ly 40% of patients have visual field defects.57

Surgery
Thyroidectomy creates permanent hypo-
thyroidism, necessitating lifelong thyroxine 
replacement. In the United States, surgical 
intervention is reserved for special situa-
tions, such as pregnant women with severe 
disease who are allergic or not responding to 
antithyroid medications, removal of a clini-
cally suspicious thyroid nodule coexisting 
with hyperthyroidism, or severe or recurrent 
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Graves’ disease with severe ophthalmopa-
thy.20 Surgical options are total or subtotal 
thyroidectomy. Hyperthyroidism persists or 
recurs in 8% of patients with subtotal thy-
roidectomy.21 Potential complications of 
thyroidectomy include adverse effects of 
anesthesia, hypoparathyroidism, and vocal 
cord paralysis.

Other treatment options
Iodides
Iodides inhibit thyroid hormone release and 
block conversion of T

4
 to T

3
. Use potassium 

iodide only in combination with ATDs, for 
patients with severe thyrotoxicosis or as pre-
treatment for urgent thyroidectomy in pa-
tients with Graves’ disease. It has been shown 
to improve the short-term control of Graves’ 
hyperthyroidism and is not associated with 
worsening hyperthyroidism;22 however, po-
tassium iodide should not be used for more 
than 12 weeks as it can cause paradoxical  
hyperthyroidism.22

Beta-blockers
Hyperthyroidism is associated with an in-
creased number of beta-adrenergic recep-
tors,23 which explains the symptoms of 
palpitations, anxiety, and tremors. Non
selective beta-blockers are usually preferred 
for symptomatic treatment of hyperthyroid 
symptoms, and propranolol is the most wide-
ly used agent.24 If you decide to use a beta-
blocker, start it with the ATD and continue 
it until the patient becomes euthyroid or 
asymptomatic, then taper it over a period of  
4 to 6 weeks. Symptoms may persist, how-
ever, and require higher doses of propranolol  
(80-320 mg/d) given more frequently.

Treating Graves’ ophthalmopathy
Exophthalmos and other eye signs are the 
hallmark of Graves’ disease and may occur in 
the absence of hyperthyroidism. Smoking is a 
significant risk factor for developing ophthal-
mopathy due to increased orbital connective 
tissue volume,25 and smoking cessation is 
recommended.26

FIGURE  

Suspect hyperthyroidism? Order these tests6-11

Measure the TSH level. Is it below 
normal (<0.5 mIU/L)?

If TSH level is within normal 
range, consider other possible 

causes of signs/symptoms.

Suspect subclinical 
thyroiditis.

Measure free T3 and T4 levels. 
If these are elevated, refer  
for MRI of pituitary gland  

to explore possibility  
of TSH-secreting tumor.

With a low level of 
thyroglobulin, suspect 

exogenous hyperthyroidism.

Is the TSH level above 
normal (>5 mIU/L)?

If T3 and T4 levels are 
normal, suspect subclinical 

hyperthyroidism.

With low or normal RAI 
uptake, measure the level 

of thyroglobulin.  
Is it elevated?

Measure free T3 and T4 levels. 
Are they elevated?

Order a 24-hour RAI uptake test.  
Is uptake of RAI high?

If the uptake is diffuse,  
suspect Graves’ disease. 

If the uptake is nodular,  
suspect multinodular goiter.

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

MRI, magnetic resonance imaging; RAI, radioactive iodine; T3, triiodothyronine; T4, thyroxine; TSH, thyroid-stimulating hormone.
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Continued

Using RAI to treat Graves’ disease in-
creases the risk that ophthalmopathy will 
develop or worsen. Worsening of Graves’ 
ophthalmopathy secondary to RAI treatment 
occurs in 20% of treated patients (transient in 
15%; permanent in 5%).27 Steroid prophylaxis 
is beneficial for patients with ophthalmopa-
thy,28 and prednisone 40 to 80 mg per day ta-
pered over at least 3 months can help reduce 
the condition.19 In patients with moderate to 
severe active ophthalmopathy, intravenous 
corticosteroid therapy has a small but statis-
tically significant advantage over oral ther-
apy and causes significantly fewer adverse 
events.29

z Orbital radiotherapy is also used, 
and has been shown to decrease diplopia.30 
However, the best available evidence recom-
mends combining orbital radiotherapy and 
oral corticosteroids, which yields efficacy be-

yond that achievable with either radiothera-
py or oral corticosteroids alone.16 Moreover, 
intravenous methylprednisolone combined 
with orbital radiotherapy seems to be most 
efficacious.31 The course of ophthalmopathy 
is the same whether total or subtotal thyroid-
ectomy is used.32

Prognosis without treatment
Individuals with high-normal thyroid func-
tion tests, subclinical hyperthyroidism, and 
clinical hyperthyroidism are at increased 
risk for atrial fibrillation.33-35 Hyperthyroid-
ism is also associated with increased risk of 
heart failure (6% of patients), which might 
be secondary to coexisting atrial fibrillation 
or tachycardia-mediated cardiomyopathy.36 
Heart failure is usually reversible when the 
hyperthyroidism is treated.

TABLE 3  

Comparison of treatment modalities for hyperthyroidism12-21

Antithyroid drugs* Radioactive iodine* Surgery

Recurrence rate High recurrence rate; no 
permanent hypothyroidism

Usually permanent 
hypothyroidism; long-term use 
of levothyroxine is required

Subtotal thyroidectomy 
associated with higher rates 
of recurrence or persistence 
of hyperthyroidism than total 
thyroidectomy; permanent 
hypothyroidism; long-term use 
of levothyroxine is required

Preferred method 
within treatment 
modality

MMI is the preferred medication; 
PTU is used with pregnancy 
and severe hyperthyroidism not 
responding to MMI

High ablative dose is preferred 
in MNG, toxic nodule, cardiac 
disease, elderly; low calculated 
dose is preferred in patients 
with GO

No outcome differences for GO, 
whether thyroidectomy is total, 
bilateral subtotal, or unilateral 
total and contralateral subtotal

Setting Outpatient Outpatient Inpatient

Risks No surgical risks No surgical risks Reaction to anesthesia, 
recurrent laryngeal nerve palsy, 
hypoparathyroidism

Adverse effects ATD adverse effects, including 
life-threatening agranulocytosis

Worsening of Graves’ 
ophthalmopathy; transient 
exacerbation of hyperthyroid 
symptoms

Permanent hypothyroidism; 
hypoparathyroidism;  
anesthesia complications

Safety in pregnancy PTU is used in pregnancy Contraindicated in pregnancy/
lactation

If surgery is indicated in 
pregnancy, it is best performed 
in the second trimester

ATD, antithyroid drugs; GO, Graves’ ophthalmopathy; MMI, methimazole; MNG, toxic multinodular goiter; PTU, propylthiouracil.

*Concomitant use of ATD and RAI is associated with a high failure rate and persistent or recurrent hyperthyroidism. Discontinue ATD 2 weeks before radioactive 
iodine treatment.



394 The Journal of Family Practice  |   JULY 2011  |   Vol 60, No 7

Treat the  
underlying 
cause of  
subclinical  
hyperthyroidism 
if the serum 
TSH level is  
<0.1 mIU/mL.

Patients with overt hyperthyroidism are 
also at risk for pulmonary hypertension sec-
ondary to increased cardiac output and de-
creased pulmonary vascular resistance.37

In patients with preexisting cardiac dis-
ease, hyperthyroidism increases risk of death 
(hazard ratio [HR]=1.57),38 and might even 
do so in patients without cardiac disease.39,40 
It also increases risk of ischemic stroke 
(HR=1.44) among adults ages 18 to 44 years.41 
Untreated hyperthyroidism also contributes 
to low bone mineral density and increases the 
risk of hip fracture.42

Subclinical hyperthyroidism
Subclinical hyperthyroidism occurs in 2% of 
the US population and is characterized by 
low serum TSH (<0.1 mIU/L) with normal 
levels of free T

3
 and free T

4
. The causes are 

similar to overt hyperthyroidism. In addition, 
it can result from overtreating hypothyroid-
ism with thyroid hormone, thereby inducing 
a subclinical hyperthyroid state.

The most common endogenous cause 
of subclinical hyperthyroidism (~60% of pa-
tients) is multinodular goiter.43 Subclinical 
hyperthyroidism carries significant health 
risks, and yet evidence is lacking on when to 
treat this condition. Prolonged subclinical 
hyperthyroidism can lead to atrial fibrilla-
tion,24,44 and to systolic and diastolic cardiac 
dysfunction.45 Subclinical hyperthyroidism 
is also associated with decreased bone den-
sity,46 and an increased risk of dementia.47

The American Association of Clinical En-
docrinologists recommends periodic clini-
cal and laboratory assessment for patients 
with subclinical hyperthyroidism (TSH=0.1- 
0.5 mIU/mL), including rechecking TSH, free 
T

3
 and free T

4
 at 2- to 4-month intervals.

Treatment of the underlying cause of 

hyperthyroidism is indicated if serum TSH is 
<0.1 mIU/mL.

For patients older than 65 years who have 
persistent subclinical hyperthyroidism, con-
sider treatment in the following scenarios:48

• �nodular thyroid disease (due to 
high conversion rate to overt hyper- 
thyroidism)

• �osteopenia or osteoporosis (in women)
• atrial fibrillation
• underlying cardiac disease.

Hyperthyroidism in pregnancy
PTU is the first choice for treating hyperthy-
roidism in pregnancy. It crosses the placenta 
less readily than MMI, and is thus less likely 
to cause fetal hypothyroidism. Additionally, 
MMI is associated with increased risk of fetal 
anomalies, such as aplasia cutis and esopha-
geal atresia. MMI may be considered if the 
patient is intolerant to PTU or fails to become 
euthyroid while receiving PTU.49 Use the low-
est possible dose of either PTU or MMI to 
maintain thyroid function within the upper 
limit of normal. The dose of the antithyroid 
medication is usually decreased as pregnan-
cy progresses and discontinued in the last few 
weeks, as pregnancy is thought to improve 
the course of Graves’ disease.

The use of RAI is contraindicated during 
pregnancy and breastfeeding. Hyperthyroid-
ism symptoms usually resolve after delivery. 
If symptoms persist, however, the treatment 
of choice is ATD. Surgery is an option in  
severe Graves’ disease not responding to 
ATD.					                   JFP
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Hyperthyroidism 
symptoms  
usually resolve 
after delivery.  
If symptoms  
persist,  
however,  
the treatment  
of choice  
is antithyroid 
drugs. 


