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In this issue of Common Sense Pathology, we present four common clinical thyroid disease
problems in general practice and discuss clinical management using the appropriate investigations.
A series of commonly raised questions are addressed.

Case 1
Sheila, aged 67, presents with long-standing Hashimoto’s thyroiditis on levothyroxine 100 mcg
daily for routine assessment. She is asymptomatic. Her examination is normal apart from borderline
hypertension at 135/90 mmHg. She only attends clinic every 2 years when her script expires.
Previous testing shows:

				

Current

2017

2015

2013		

RR

TSH mU/L

<0.005

0.006

<0.005

0.063		

0.40–3.50

fT4 pmol/L

15.9		

16.7

18.2

13.0		

9.0–19.0

fT3 pmol/L

4.9		

5.0

5.7

4.7		

2.6–6.0

TSH, thyroid stimulating hormone; ft, free thyroxine.

COMMENT
This sequence of thyroid function tests (TFTs) shows persistently very low or
suppressed thyroid stimulating hormone (TSH), with free thyroxine (fT) 4 and fT3
consistently within the normal range. This suggests chronic over-replacement with
levothyroxine producing subclinical hyperthyroidism. Subclinical hyperthyroidism in
the older patient increases the risk of atrial arrhythmia and bone loss. Reduction of
the levothyroxine dose is therefore indicated. A suggested dose reduction is 10–20%,
e.g. 100 mcg per week, or omission of one tablet per week.

How often should TFTs be measured in patients with known or suspected thyroid
disease?
In patients on levothyroxine therapy with thyroid function in the normal range, testing once yearly
is enough. Once a dose is established in adults, it tends to remain stable unless there is a significant
change in lean body mass, altered GI absorption, or drug interaction. Concerns about adherence to
therapy or clinical symptoms and signs of thyroid dysfunction are indications to re-check thyroid
function earlier.
During initiation of levothyroxine therapy in Hashimoto’s thyroiditis, dose adjustment should occur
at 3–5 half-lives of levothyroxine, i.e. every 3–5 weeks. When TSH is very high at initiation, it may
not normalise for up to 6 months despite establishment of a euthyroid state. Initial dose adjustment
is best based on keeping fT4 within the normal range. Ideally target TSH is around the mean normal
TSH, i.e. between 1 and 2 mU/L.
In an untreated patient with high TSH only (subclinical hypothyroidism), there is a risk of
progression to established hypothyroidism. The rate of progression to overt hypothyroidism is
around 5% per year if both TSH and antithyroid peroxidase (anti-TPO) are positive, but much less
if only TSH is raised, or only antibodies are positive.1
There is no evidence that treating an asymptomatic patient over the age of 65 years with TSH 5–10
mU/L produces clinical benefit.2 Furthermore, it is easy to over-treat with levothyroxine and produce
iatrogenic hyperthyroidism, with associated risk of arrhythmias and bone loss in older patients.3
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If the thyroid antibodies are positive on first diagnosis, is there any need to repeat
them? If so, is antibody level a significant prognostic indicator?
Antithyroid peroxidase antibody is the most sensitive index for the diagnosis of autoimmune thyroid
disease in the presence of abnormal thyroid function. The presence of low titre antithyroglobulin
antibody (aTg) alone is not a good indicator. Once the diagnosis of autoimmune thyroid disease
has been made by a clearly positive aTPO, there is no value in ongoing measurement of thyroid
antibodies.

What is the benefit of full TFTs as opposed to just TSH? In this case of an
asymptomatic patient, can any merit be given to the normal T4 and T3?
The most important test in treated primary
hypothyroidism is TSH. Normal TSH
correlates well with systemic euthyroid status.
There is no additional information gained by
fT4 measurement in well-treated asymptomatic
primary hypothyroidism, nor does fT3 need
to be measured routinely. If, however, serum
TSH is very low (in the hyperthyroid range),
then fT4 can contribute to assessment of the
biochemical severity of over-replacement.
Raised fT3 can occasionally point towards
the rare situation of intrinsic hyperthyroidism
after established hypothyroidism (i.e. Graves’
hyperthyroidism developing after hypothyroid
Hashimoto’s thyroiditis). Measurement of fT4
should be either pre-dose or at least 6 hours
post-dose.
In the uncommon situation of hypothyroidism
due to pituitary dysfunction, TSH alone is
insufficient and cannot guide treatment as
it will be low regardless of the adequacy of
thyroid replacement. Measurement of fT4 is

essential in this context, and the levothyroxine
dose adjusted to achieve a fT4 in the midnormal range.
At diagnosis of primary hypothyroidism,
measurement of fT4 distinguishes subclinical
hypothyroidism from overt hypothyroidism
biochemically and informs the decision
whether to initiate levothyroxine therapy.
In a hypothyroid patient with no residual
intrinsic thyroid function, T3 is derived from
peripheral conversion (deiodination) of T4
to T3. Intercurrent illness and drug therapy
may affect deiodinase enzyme function in
peripheral tissues, so disturbances of T3 can
occur transiently unrelated to thyroid hormone
action. The routine measurement of fT3 in
long-term follow-up of levothyroxine-treated
Hashimoto’s thyroiditis is not necessary.
In this case the normal fT4 and fT3 suggest
that over-replacement with levothyroxine is
modest.

What is the role of reverse T3? Should
it have been ordered in this case?
There is no role for the measurement of
reverse T3 (rT3) in the clinical assessment and
management of thyroid disease. Reverse T3, or
3, 3’,5’-triiodothyronine (Figure 1, illustrated
on the following page), is a metabolic product
of the deiodination of thyroxine. It has a
very short half-life of around 1 hour, and
consequently has very labile serum levels. It is
metabolically inactive. Measurement of rT3
makes no additional contribution to assessment
of thyroid status.

Figure 1: Iodothyronine structures
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Adapted from Dunn JD. Thyroid Disease Manager, chapter 2. www.thyroidmanager.org

Is there any place for monitoring either urinary or serum iodine in patients with
thyroid disease?
Iodine is a trace element essential for thyroid function. Prevention of iodine deficiency is a vital
public health goal. Measurement of urinary iodine at a population level is useful, but sporadic
monitoring of urinary and/or serum iodide levels has little to offer for individual patient care as
levels are dependent on recent iodine ingestion. If excess iodine intake is suspected, urinary iodide
may have a role, although usually a careful dietary and medication history will suffice, along with
identification on nuclear scanning of low/absent thyroidal uptake.

		
		

Clinical Course
The patient went on to develop hyperthyroidism. She failed to remit with carbimazole
and was then treated successfully with radioactive iodine (131I).

COMMENT
Hyperthyroidism after the diagnosis of Hashimoto’s hypothyroidism is rare but welldescribed. In this particular case, the diagnosis is presumably Graves’ hyperthyroidism
after Hashimoto’s thyroiditis due to the development of stimulatory TSH-receptor
antibodies in the presence of sufficient residual intrinsic thyroid function to allow
hyperthyroidism to develop. Treatment choices for recurrent hyperthyroidism include
a second course of antithyroid drug therapy; radioactive iodine; total thyroidectomy;
or long-term low-dose carbimazole (although in this case the trial of carbimazole was
unsuccessful).
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What do we expect to see on TFTs following radioiodine therapy if it is successful
and do these patients require monitoring from a thyroid perspective?
Radioiodine causes a transient increase in
TSH-receptor antibody and may exacerbate
hyperthyroidism, particularly if antithyroid
drug therapy has not rendered the patient
euthyroid beforehand. It is usual to suspend
antithyroid drug therapy for 3–7 days before
radioactive iodine administration so as not to
compromise uptake, then resume antithyroid
drug therapy at a similar period afterwards.
Thyroid function tests should be monitored
every 3-6 weeks over the next few months,
with progressive dose reduction and eventual
cessation of antithyroid drug therapy.

Most Graves’ hyperthyroidism remits after one
dose of radioiodine. If it is persistent, a second
dose may be considered after 6 months. After
radioiodine, hypothyroidism can occur. There
is an early high rate of hypothyroidism then
a continuing lower rate over years, such that
about half of patients are hypothyroid after 10
years. Long-term serial monitoring is required.
As late-onset hypothyroidism develops slowly,
annual TSH monitoring is sufficient.

Case 2
Jenny is a 35-year-old woman who is trying to conceive. She is hypothyroid on levothyroxine
100 mcg daily. Initial TFTs are fT4 12.6 pmol/L, fT3 2.9 pmol/L, and TSH 0.25 mU/L.

COMMENT
These TFTs show a fT4 in the low-normal range, fT3 which is similarly in the low-normal
range, and TSH which is low, but not suppressed, at 0.25 mU/L.

What is the recommendation regarding thyroid function when planning a pregnancy?
When should TFTs be checked during pregnancy given that abnormal TFTs are
associated with infertility and early miscarriage?
Routinely checking TFTs in all women planning to conceive or who are pregnant (i.e. true screening,
as opposed to case-finding) is not currently recommended. In this case however, there is no question
the patient meets case-finding criteria for assessment (Table 1).
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Table 1: Case-finding criteria for thyroid function testing
in women intending to conceive or become pregnant
• Older than 30 years

• Symptoms of thyroid 		
dysfunction

• Type 1 diabetes or other
autoimmune disease

• Family history of 			
autoimmune
thyroid disease

• Subfertility or infertility

• Known thyroid disease
• On thyroid hormone or
antithyroid drug therapy
• Goitre or nodules

• Previous head or neck
irradiation or surgery

• Previous poor obstetric
outcome
• Residing in an area of
iodine deficiency

			

The goal of therapy pre-conception and during pregnancy is to maintain a TSH within the normal
reference range to avoid the complications associated with maternal hypothyroidism. If there is a
trimester-specific reference range available from the laboratory (Table 2) this should be used, but
failing this target TSH should be <4 mU/L.4

Table 2: Typical gestational trimester-specific reference intervals for
TSH, fT4 and fT3

< 6 weeks
6–14 weeks
14–28 weeks
28–42 weeks

TSH			

fT4		

fT3

mU/L			

pmol/L		

pmol/L

		
use non-pregnant reference intervals
			
0.1–3.1		 10–19		
3.6–6.0
0.2–3.3		10–16		
		
0.3–3.5		9.0–15		

3.8–5.4
3.5–5.5

Adapted from: McNeil AR et al Clin Biochem Rev 2015, and Ekinci EI et al. Ann Clin Biochem 2013, for the Abbott Architect
platform.4,5

For women already on levothyroxine who are planning to conceive, the dose will need to be increased
once pregnancy is confirmed, to account for increased metabolic clearance of levothyroxine during
pregnancy. The foetus requires an adequate transplacental supply of maternal levothyroxine until the
foetal thyroid is functional in the second trimester. To ensure an adequate supply of iodine for the
foetus, aim for maternal iodine supplementation of 250 mcg per day, usually achieved in Australia
by a supplement of at least 150 mcg daily (included in most popular pregnancy multivitamin brands).

How soon should TFTs be checked after altering levothyroxine dose?
For pregnant women on levothyroxine therapy,
TFTs should be repeated every 4–6 weeks,
to inform ongoing levothyroxine dose
adjustment and maintain a normal range
TSH. In general, once pregnant, the woman’s
levothyroxine dose should be increased by the
equivalent of two daily doses per week, e.g.
levothyroxine 100 mcg per day (total 700 mcg
per week) should be adjusted to 100 mcg for
5 days and 200 mcg for 2 days (total 900 mcg

per week). The patient can be instructed to do
this immediately on confirmation of pregnancy
without waiting for medical advice, and thyroid
function checked after 4 weeks.
In this case, the pre-pregnancy TFT does not
show any major abnormality. The TSH is
minimally reduced but not in the hyperthyroid
range: no change is required in levothyroxine
dose at present.

Is TSH, fT4 or fT3 more reliable for monitoring during pregnancy? What are the
differences in the reference ranges during pregnancy?
Maintenance of a normal TSH in pregnancy
is associated with a reduction in complications.
There is no benefit of levothyroxine therapy
on pregnancy outcomes in women with raised
aTPO and normal TSH.6 There is no role
for routine fT3 monitoring in pregnancy;
monitoring TSH and fT4 levels is most useful,

with the aim of achieving TSH within the
normal range for pregnancy. The lower limit
of TSH for a pregnant woman is lower than
in a non-pregnant woman, so unless a predose fT4 is clearly elevated, there is no need to
reduce levothyroxine dose for apparent TSH
suppression in pregnancy.

Which tests and when should thyroid function be monitored in the postpartum period?
Levothyroxine dose should be reduced to the
pre-pregnancy dose after delivery. Autoimmune
thyroid disease can activate in the first trimester
and up to 12 months postpartum. TFTs should
be checked at the 6-week postnatal review.
Particularly in Graves’ disease, or where thyroid
dysfunction has been detected during pregnancy,
it is usual to continue monitoring every

6–8 weeks for the first year, or if relevant
symptoms arise. TSH is the most important
measure but, if abnormal, testing of fT4 and fT3
should be performed.
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Case 3
Sue is 33 years old and presents suffering tiredness as she has been working hard. Examination
is normal. Pulse rate and BP are normal. She has neutropenia of 1.4 but otherwise normal FBE.
TSH is elevated at 11.7 mU/L, with fT4 12.5 pmol/L, and fT3 4.8 pmol/L.

COMMENT
The TFTs suggest subclinical
hypothyroidism. The neutropenia
is mild. Both conditions should be
verified with repeat testing. Repeat
TFTs should be accompanied by
aTPO testing as autoimmune thyroid
disease is the most common cause
of subclinical hypothyroidism.
If persistent neutropenia is
verified, then this should be
further investigated. Subclinical
hypothyroidism with TSH >10 mU/L
may in fact be symptomatic.
Clinical thyroid examination should be performed but routine thyroid ultrasonography
or nuclear thyroid scanning is not necessary.

Figure 2: European Thyroid Association management guidelines
for subclinical hypothyroidism: algorithm

AGE ≤70

Serum
TSH <10

AGE >70

Serum
TSH ≥10

Serum
TSH <10

Treat with LT4

Observe and
repeat TFT in
6 months

Serum
TSH ≥10

Hypothyroid
symptoms?

NO

YES

Observe and
repeat TFT in
6 months

3-Month trial
of LT4 then
assess
response to
treatment

Adapted from Pearce SHS et al. Eur Thyroid J 2013: 2: 215-228.

Consider LT4 if clear
symptoms of
hypothyroidism or
high vascular risk

Is this result significant? At what level should an asymptomatic patient be treated and,
if not treated, how often should TFT be monitored?
How high is too high for TSH?
A TSH of 11.7 mU/L is not trivial. If TSH is persistently over 10 mU/L and there are symptoms,
then treatment with levothyroxine should definitely be considered. Issues of fertility or
hyperlipidaemia influence the treatment decision, particularly with a family history of ischaemic
heart disease. If TSH is 5-10 mU/L and asymptomatic, then monitoring every 12 months is
appropriate. A decision not to treat with a TSH of >10 mU/L would not be usual in a 33-year-old,
but could be reasonable in an older person over 70 years.7 The higher the TSH the more likely
the progression to overt hypothyroidism so it is reasonable to check within a few months to assess
the tempo of the condition.
A raised TSH level results from the pituitary response to fT4 fall. The height of TSH itself does not
influence symptoms, as this is a trophic hormone acting on the thyroid, not on general body tissues.
It is the degree of thyroid hormone deficiency on organ function that determines symptoms and signs.

Clinical Course
After 3 months, the neutropenia had resolved but the high TSH persisted at 11.2 mU/L.
Antithyroid antibody testing showed aTg 28 IU/mL (normal <115) but aTPO was 			
markedly raised at >1000 IU/mL (normal <35).

What does this indicate and is there prognostic significance?
The high aTPO in this context is diagnostic of autoimmune thyroid disease. Coupled with high
TSH, the diagnosis of Hashimoto’s thyroiditis is established. Clinical decisions are not made on
the basis of the height of aTPO, but on clinical and laboratory assessment of the degree of thyroid
dysfunction. It is reasonable to be more vigilant in following subclinical hypothyroidism with high
aTPO. Positive aTPO implies a higher risk of progression to overt hypothyroidism but the follow-up
is thyroid function testing not serial antibody testing.

Case 4
Joe is a 63-year-old-man who presents with swallowing difficulty, with no goitre and no
cervical lymphadenopathy. Joe is otherwise well and has no prior history of any neck problems.
After an unsuccessful trial of PPI and antihistamines for possible allergic causes, neck
ultrasonography is performed.
Neck ultrasonography shows a 19 mm thyroid nodule rated as suspicious on ultrasonographic
characteristics. The cytology from fine needle biopsy is reported as suspicious for malignancy.
The report recommends a repeat cytological examination in 3 months.

									

COMMENT

The symptoms the patient describes are of uncertain relationship to the moderatesized nodule. TFTs are normal; however, these are non-contributory as TFTs are
usually normal in thyroid cancer, although very rarely thyroid cancer can cause
hyperthyroidism.
There are several ultrasonographic systems for systematic interpretation and reporting
of thyroid nodules, such as the Thyroid Imaging Reporting and Data System (TI-RADS)
(Table 3).
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Table 3:
Ultrasonographic criteria for evaluation of thyroid nodules: TI-RADS
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(Thyroid Imaging Reporting and Data System, American College of Radiology)

Score
Score
Margin
Composition		
Smooth		0
Cystic or almost completely cystic		 0
Ill-defined		0
Spongiform		0
Lobulated or irregular		 2
Mixed cystic & solid		 1
Extra-thyroidal extension		 3
Solid or almost completely solid		 2
Echogenicity
Anechoic		0
Hyperechoic or isoechoic		 1
Hypoechoic		2
Very hypoechoic		 3

Echogenic foci
None or large comet-tail artefacts		 0
Macrocalcification		1
Peripheral (rim) calcification		 2
Punctate foci (microcalcification)		 3

Shape
Wider than taller		 0
Taller than wider		 3

Adapted from Tessler FN, Middleton WD, Grant EG et al.
J Am Coll Radiol 2017: 14: 587–595.

The ultrasonographic appearance in this patient gave a TI-RADS score
of 4–6 (TR4). This is moderately suspicious for carcinoma and as the
lesion was 19 mm, a fine needle biopsy for cytology was recommended
(Table 4). The cytological specimen was interpreted using the Australian
Modified Bethesda Criteria (AMBC) for thyroid cytological interpretation
(Table 5) and rated suspicious (AMBC V) which would usually lead to a
recommendation for thyroidectomy, either total or lobectomy. A slightly
lower rating (AMBC IV) would lead to a recommendation for lobectomy.

Table 4:
TI-RADS: Interpretation and recommendations
Score

Interpretation

Designation

Recommendation

0

Benign

TR1

No biopsy

2

Not suspicious

TR2

No biopsy

3

Mildly suspicious

TR3

If 25 mm or more diameter: biopsy

			

If 15 mm or more diameter: follow

4–6

If 15 mm or more diameter: biopsy

Moderately suspicious

TR4

			

If 10 mm or more diameter: follow

7 or >

If 10 mm or more diameter: biopsy

Highly suspicious

TR5

			

If > 5 mm diameter: follow

Adapted from Tessler FN, Middleton WD, Grant EG et al. J Am Coll Radiol 2017: 14: 587–595.

Table 5:
The Australian Modified Bethesda Criteria for thyroid cytological interpretation
Category		

Cancer Risk

Recommendation

I
Non-diagnostic/insufficient

1–4%

Repeat with ultrasound guidance

II
Benign		

0–3%

Clinical follow-up

III
Atypia of unknown significance
(AUS)		

5–15%

Repeat cytology in 6–8 weeks

Follicular lesion of unknown
significance (FLUS)		
IV
Follicular neoplasm
/suspicion of follicular neoplasm

15–30%

Lobectomy

V
Suspicious 		

60–75%

Lobectomy or total thyroidectomy

VI
Malignant

97–99%

Total thyroidectomy usual

Adapted from Tessler FN, Middleton WD, Grant EG et al. J Am Coll Radiol 2017: 14: 587–595.

Clinical Course
Although the cytopathology report recommendation was to repeat the cytological 			
examination in 3 months, the clinical decision was to proceed to a lobectomy. Unilateral 		
lobectomy is the surgical treatment of choice. If this shows no malignancy, then there is
no need for further treatment. If it shows a carcinoma, then a decision would need
to be made whether to proceed to a completion thyroidectomy and whether to
recommend radioactive iodine. Total thyroidectomy allows serum thyroglobulin to be 		
used as a follow-up marker for residual or recurrent thyroid cancer.

Thyroid function tests were normal. Which other tests could be useful here?
If the first specimen has sufficient material repeat cytology rarely leads to a different diagnosis.
Following total thyroidectomy, serum thyroglobulin (Tg) can be used as a tumour marker to
monitor for recurrence of papillary and follicular thyroid cancer, with concomitant measurement
of anti-thyroglobulin antibodies (aTg) for validation of Tg as the presence of aTg can cause false
negative Tg results. Measuring Tg is not informative in the evaluation of a thyroid nodule.
Serum calcitonin is advocated in Europe to detect medullary thyroid carcinoma (MTC) but is
not routinely recommended in Australia and the USA because the rate of MTC is considered too
low and the false positive rate too high, but it should be measured if there is a family history of
medullary carcinoma or multiple endocrine neoplasia.

Are there any other tests besides histopathology available for a thyroid nodule?
Histopathology is the definitive evaluation. In the USA, indeterminant cytology (Bethesda III)
can be further investigated by genetic analysis of a cytological specimen which can predict either
substantially increased or decreased risk of carcinoma. In Australia this is not routinely available,
is expensive and has no financial subsidy.
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Investigation of common thyroid problems
Key points for GPs
• An annual check of TFTs in patients 		• Thyroid antibodies are useful in the 		
on long-term stable levothyroxine 			 diagnosis of autoimmune thyroid 			
disease (aTPO in Hashimoto’s, TSH 		
treatment is usually enough.
receptor antibodies in Graves’) but there 		
• After dose adjustment of
is no role for ongoing monitoring of 		
levothyroxine, TFTs should be 			 aTPO.
rechecked in 3–5 weeks.
• Subclinical hypothyroidism (high TSH, 		
• In patients on levothyroxine who are 		 normal T4) does not require treatment
pregnant, an increased dose is usually 		 in patients over 65 years, as the risks
required. Increase of levothyroxine 			 (atrial fibrillation, osteoporosis) outweigh
dose by the equivalent of two daily 		 benefits. In younger patients, the presence
doses per week is recommended on 		 of hypothyroid symptoms and TSH
confirmation of pregnancy. TFTs
>10 mU/L are indications for treatment.
should be checked every 4–6 weeks in 		
pregnancy and levothyroxine adjusted 		• The most useful assessment of a thyroid
to achieve TSH in the trimester-specific 		 nodule is thyroid ultrasonography and,
if suspicious, cytological examination of
normal range.
a fine needle aspirate.
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