Int ] Endocrinol Metab. 2021 July; 19(3):e115948.

doi: 10.5812/ijem.115948.

Published online 2021 July 24.

Discussion
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1. Introduction

Case Vignette

Hengameh Abdi, MD

Ms. N.N,, a 42-year-old married woman, came to the En-
docrine clinic to consult about her recent screening labo-
ratory test results. She is an office employee and has a 7-
year-old daughter. Four months ago, a serum thyrotropin
(TSH) level of 6.3 mU|L (reference range: 0.4 - 5.0 mU/[L) was
detected in laboratory tests which had been requested be-
cause of some nonspecific complaints including fatigue,
weight gain and hair loss. Her recent laboratory test re-
sults are as follows: TSH = 6.8 mU|L, free thyroxine (fT4) =14
pmol/L (normal range, 10 - 23 pmol/L), thyroid peroxidase
antibodies (TPOAb) = 40 IU/mL (< 35 IU/mL is normal).

Her past medical history is not significant. Her men-
struation is normal and she has no plan for pregnancy. She
takes no medications. There is no family history of thy-
roid disease. In clinical examination, body mass index is
27 kg/m? and a firm 25-g thyroid gland is palpable.

According to the history and laboratory test results,
she wants to know if she should initiate thyroid hormone
therapy.

Option 1: When should subclinical hypothyroidism be
treated?

Option 2: When should subclinical hypothyroidism
not be treated?

Herewith, comments of two thyroid experts based on
the existing evidence and their own experience are re-
viewed.

2. Option 1: When Should Subclinical Hypothyroidism
be Treated?

Sina Jasim, MD, MPH; Hossein Gharib, MD, MACP,
MACE

Subclinical hypothyroidism (SCH) is a biochemical
condition defined by elevated serum thyroid stimulating
hormone (TSH) and normal free thyroxine (FT4) and free
trilodothyronine (FT3) concentrations. The incidence of
SCH varies and can range from 3% to 15% (1-3). Higher in-
cidence can be seen in women, those with family history
of thyroid disease, low iodine intake, and increasing age.
The wide range reported is because of differences in age
groups, gender, iodine intake, and the lack of consensus on
appropriate TSH threshold for definition of this condition
(1-5).

SCH is mild when serum TSH is between the upper limit
of reference range and 10 mU|L, and moderate when TSH
levelis10 mU|[Lor higher (2, 6); the majority of SCH patients
have TSH levels between 5 and 10 mU|L (7).

TSH reference range is wide and can be anywhere be-
tween 0.3 to 5.0 mIU/L; however TSH values may differ ac-
cording to age and higher TSH values are seen in older age
groups with and without positive anti-thyroid antibodies
(TPOADb) (4). However, data suggest that current reference
limits of TSH may not reflect the true normal range for TSH
which likely has a narrower range of 0.4 - 2.5 mIU/L(8). The
National Academy of Clinical Biochemistry (NACB) has sug-
gested that “normal” TSH range should be between 0.4 and
2.5 mIU/L (9). This notion was also supported by various
studies (10, 11). Furthermore, a small decrease in FT4 can
result in relatively large increase in serum TSH leading to
a TSH value above the reference range. This may progress
to overt hypothyroidism as the TSH continues to increase
and FT4 declines below reference range; therefore, SCH can
be considered a mild form of thyroid failure continuum
mostly seen with autoimmune thyroid disease (2).

In around 60% of patients with mild (grade 1) form of
SCH, the TSH may revert to normal range within 5 years (12,
13). However, the risk of progression of SCH to overt hy-
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pothyroidism can range from 2% to 6% per year especially
in those patients with positive TPOAb, in women, and in
those with low-normal FT4 or higher TSH levels (3,12,14-16);
incidence of progression is higher if TSH > 10 mIU|L (17).
As SCH is frequently transient (13), it is recommended that
a second high TSH level be confirmed 1-3 months after the
initial evaluation. Generally, we favor treatment of SCH in
the right clinical scenario and this argument is based on
the discussion below:

1- Lipids and Cardiovascular Disease (CVD) in SCH:
Screening for hypothyroidism is usually done when eval-
uating secondary causes for abnormal lipid profile espe-
cially elevated low-density lipoprotein cholesterol (LDL-C)
and triglyceride levels (18). Various reports linked hyper-
lipidemia and early CVD to SCH, specifically, increased lev-
els of total cholesterol (TC) and LDL-C in SCH patients com-
pared to controls (19). Hyperlipidemia tends to be worse
in patients with higher TSH concentrations or in patients
with elevated LDL-C at baseline (20). A meta-analysis of
observational studies has confirmed increased concentra-
tions of serum TC, LDL-C, and triglyceride levels in patients
with moderate (grade 2) SCH (21). This was recently sup-
ported by an updated meta-analysis (22).

The above changes may suggest that patients with un-
treated SCH may be at increased risk of adverse cardio-
vascular outcomes. Some studies suggest that treatment
with levothyroxine (LT4) had beneficial effects on surro-
gate markers for cardiovascular risk including improved
serum cholesterol levels (23). Another meta-analysis of 12
RCTs compared LT4 treatment versus placebo in more than
900 patients with SCH and concluded that LT4 treatment
has clear benefits on TC and LDL-C, including those with
mild SCH (24).

Overall, data about the risk of cardiovascular disease
(CVD) in SCH are conflicting, although many studies sug-
gest some degree of CVD risk in patients with SCH (25-27).
Anassociation of SCH with ischemic heartdisease and mor-
tality was also suggested (28, 29). However, the increased
cardiovascular risk was only seen in younger individuals
(30).

Studies also suggested increased 10-year mortality in
men with SCH compared to euthyroid individuals (31);
moreover, the increased cardiovascular risk is usually seen
in individuals with TSH concentrations of 7 mIU/L or
higher (6). In TSH levels between 4.5 and 10 mIU|L, deaths
occurred in about 13% compared to 7% of euthyroid car-
diac patients (32). The CVD risk is higher with higher TSH
levels (33, 34) indicating the severity of SCH is associated
with greater CVD risk. A meta-analysis of patients aged <
60 years suggested those with SCH had significantly worse
parameters for left ventricular diastolic function when as-
sessed by Doppler echocardiogram compared with age
and gender matched controls with normal thyroid func-
tion (35).

Although observational studies show a significant
association between SCH and cardiovascular outcomes,
there is a paucity of data from randomized, controlled tri-
als to inform the effects of LT4 treatment of SCH on these
clinical outcomes (2); however, the lack of evidence does
not necessarily equate to the lack of benefits.

Observational studies involving patients with SCH
have shown asignificantly lowerrisk of heart failure events
(36), death from any cause (37) and events associated with
ischemic heart disease (38) among patients who received
LT4 than patients who did not receive LT4. A systematic re-
view of 12 studies concluded that treatment with LT4 had
beneficial effects on surrogate markers for cardiovascular
risk such as lowering TC/LDL-C levels and improved cardiac
function (23).

2- Symptoms in SCH: Overall, there are differences in
symptomatic response to LT4 treatment that is likely due
to the differences in TSH levels and the extent of symp-
toms at baseline as well as patient age or gender. In a ran-
domized, controlled trial, 100 participants (mean age, 54
years) received either LT4 or placebo for SCH (mean TSH
6.6 mIU/L); some benefit of treatment with LT4 for certain
symptoms especially tiredness was reported (39). In ad-
dition, some clinical trials have shown improvement in
memory function after treatment with LT4 for SCH (40, 41).

3- Pregnancy and Fertility in SCH: There are large
variations in the prescription of LT4 to pregnant women
with SCH in the United States (42). Clinicians may offer thy-
roid hormones because of possible adverse outcomes of
maternal SCH (43).

It is important to consider other risk factors for
hypothyroidism when evaluating women with positive
TPOAb and high normal TSH values such as family history,
pregnancy history, and other variables that might help
clinicians make the decision to treat or monitor. There is
more agreement, however, on treating women with SCH
undergoing artificial reproductive techniques as more evi-
dence are available from randomized controlled trials sug-
gesting therapy with LT4 results in improved pregnancy
outcomes and lower miscarriage rates (44, 45).

Numerous observational studies and meta-analyses
have demonstrated the association of SCH with adverse
pregnancy and neonatal outcomes (46). Reports showing
reduced pregnancy loss and preterm delivery with LT4 use
are encouraging (47, 48).

The American Thyroid Association (ATA) recommends
thatwomen with SCH who are pregnant undergoing IVF be
treated with LT4 to achieve a TSH concentration of 2.5 mU|[L
(49).

4- What Clinical Guidelines Recommend in SCH:
Clinical guidelines have different recommendations for or
against treating SCH reflecting the level of evidence and
the large knowledge gap due to the absence of large ran-
domized trials thatinclude symptomatic patients with var-
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ious age groups and TSH levels.

The consensus panel of the Joint Statement of the
American Association of Clinical Endocrinologists (AACE),
the ATAand The Endocrine Society (ES) on the management
of subclinical thyroid disease (50) recommended against
routine (or reflex) treatment of patients with serum TSH
levels of 4.5 - 10 mU|L, with the key word here being “rou-
tine”. However, it was recommended that most patients
with serum TSH levels of 4.5-10 mU/L should be considered
for treatment based on the clinical judgment of the physi-
cian with proper consideration of the patient’s clinical fea-
tures to make such decisions.

The combined ATA and AACE guidelines suggest uni-
versal treatment when TSH > 10 mIU/L and consideration
of treatment if TSH < 10.0 mIU/L based on individual fac-
tors such as symptoms of hypothyroidism, TPOAb positiv-
ity, and evidence of CVD as discussed earlier (51).

The European Thyroid Association (ETA) recommends
to consider a trial of treatment in patients aged < 65 years
with elevated TSH < 10 mU/L if symptoms of hypothy-
roidism are present (52).

The National Institute for health and Care Excellence
(NICE) suggests considering a trial of treatment with LT4
if the TSH is 4 - 10 mIU/L in patients aged < 65 years (53).

A recent clinical practice guideline recommended
against the routine treatment of SCH (54); however, this
recommendation was largely based on a systematic re-
view of 21 RCTs in 2192 participants (46% female, mean
age: 50 years,) with SCH and mean TSH level of 6.7 mIU/L
at baseline, comparing thyroid hormone treatment with
placebo or no treatment (55) which was dominated by
a large (TRUST) trial specifically addressing older people
with SCH. Furthermore, this recommendation did not in-
clude women at childbearing age and at risk of unplanned
pregnancy.

5- Our Decision to Treat: While benefits of LT4 are
not convincing in older patients, it is likely to have favor-
able outcomes in younger age. For patients < 65 years
and TSH level of 4.5 - 6.9 mU|L, treatment trial is optional
based on individual patient factors, including the extent
of TSH elevation and whether the patient has symptoms
of hypothyroidism, TPOADb, goiter, persistent and progres-
sively increasing TSH levels, plan for pregnancy, evidence
of atherosclerotic or CVD, heart failure, or other associated
risk factors (2, 6, 38, 51, 52).

Proper discussion of the risks and benefits of LT4 treat-
ment will be initiated with this patient and offering a treat-
ment trial is appropriate if she agrees to do so. Although
the data about hypothyroid symptoms are not strong, it re-
mains possible that treatment with LT4 could improve her
symptoms and a 6-month trial should be appropriate if the
decision to treat is based on symptoms only.

We consider LT4 therapy beneficial in this case con-
sidering her age, symptoms, progressive increase of TSH
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level and positive TPOAb. The possibility of pregnancy is
another reason favoring treatment. The potential risk of
developing hyperthyroidism due to LT4 over-treatment is
avoided by careful follow-up. Of note, untreated patients
also require follow-up office visits and laboratory moni-
toring. Since the degree of thyroid dysfunction is mild, a
small dose of LT4 (50 11g) seems adequate to restore normal
serum TSH levels. TSH levels should be assessed 6 weeks af-
ter initiating LT4 and at 6-week intervals after subsequent
dose changes. The treatment goal is to normalize TSH level.
We consider therapeutic target TSH level for this patient
around 1-3 mIU/L, which is consistent with the ETATSH tar-
get in the lower half of reference range (0.4 to 2.5 mIU[L)
for younger patients (< 70 years of age) (52). LT4 remains
our treatment of choice (51, 52, 56). Treatment can always
be discontinued in the unlikely event of side effects or if no
improvement in symptoms is reported by the patient.

3. Option 2: When Should Subclinical Hypothyroidism
Not be Treated?

Bernadette Biondi, MD

Persistently increased serum TSH represents the
most important test for the evaluation of subclinical hy-
pothyroidism (SCH); the sensitivity of the hypothalamic-
pituitary-thyroid axis allows in fact clinicians to diagnose
this condition, which is usually based more on laboratory
than clinical evaluation. Serum FT4 evaluation is only
slightly useful because it remains within its reference
interval and decreases only when SCH progresses to overt
disease (2, 5).

According to international guidelines and expert opin-
ions, SCH is classified as: mild (or grade 1 SCH) when serum
TSH is between 4.5 - 9.9 mU|L, and severe when TSH is > 10
mU]|L (grade 2 SCH) (2, 5, 51, 52, 56, 57). The majority of pa-
tients with SCH have a serum TSH <10 mUJL (2, 5, 6, 12, 51,
52,56, 57).

The prevalence of SCH is about 5% - 15% in adults and
increases in iodine-replete countries, women and older
patients (6). Chronic autoimmune thyroiditis represents
the main cause of SCH in adults and some drugs (namely
lithium carbonate, iodine-containing compounds, inter-
feron alfa, tyrosine kinase inhibitors, immune check point
inhibitors for cancer immunotherapy) can induce per-
sistent SCH, especially in patients with an underlying
Hashimoto thyroiditis. Subacute thyroiditis, infiltrative
disorders of the thyroid gland, partial thyroidectomy and
aprevious treatment of hyperthyroidism with radioiodine
can also induce SCH (2, 5, 6).

This case vignette refers to a symptomatic 42-year-old
married woman with a moderate TSH increase (6.3 mU|L)
atthe firstevaluation. She refereed no family history of thy-
roid disease.
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The first step for the correct diagnosis of SCH is to as-
sess the persistence of this laboratory condition and the
risk of potential progression to a more severe form of hy-
pothyroidism. TSH levels can be transiently raised in sub-
jects recovering from non-thyroidal illnesses, following
the administration of some drugs interfering with the thy-
roid function, or in case of a transient thyroiditis (2, 5, 6).
Conditions such as extreme obesity or untreated adrenal
insufficiency can be associated with a mild elevation in
serum TSH levels, inducing a false diagnosis of SCH (5,
6). Moreover, a laboratory pattern indistinguishable from
SCH can be observed in presence of human anti-mouse
antibodies in some immunoassays, which can falsely in-
crease serum TSH levels (58). Mutations in the TSH receptor
causing TSH resistance should be investigated in patients
with a family history of raised serum TSH concentrations
but without thyroid autoimmunity (59). Rarely, increased
serum TSH levels can be due to a “macro TSH”, a condi-
tion in which a complex binding of TSH to other plasma
proteins, most often immunoglobulins, results in elevated
plasma TSH with low biological activity and clinical euthy-
roidism (60).

At the subsequent assessment four months later, our
patient had a serum TSH level of 6.8 mU/L; free thyroxine
was in the normal reference range and thyroid peroxidase
antibodies (TPOAb) were within the upper limits of the lab-
oratory reference range. Her medical history was nega-
tive for comorbidity and medications. The thyroid gland
was palpable. These data support the thesis that our pa-
tient’s TSH is persistently increased and, therefore, she suf-
fers from moderate SCH.

Our patient complained about fatigue, weight gain
and hair loss which are non-specific symptoms of hypothy-
roidism and can be detected also in subjects with a nor-
mal thyroid function. More definite symptoms of thyroid
hormone deficiencyare dry skin, poor memory, slow think-
ing, muscle weakness, fatigue, muscle cramps, cold intol-
erance, puffy eyes, constipation, bradycardia and neuro-
cognitive deficits (12). Although the onset of these clini-
cal symptoms is more frequent in patients with overt hy-
pothyroidism, they should be investigated in our patient,
because the detection of new and more specific symptoms
of hypothyroidism could further support the diagnosis of
thyroid hormone deficiency (12). If other symptoms of hy-
pothyroidism are not present, then other potential causes
of her unwellness should be excluded.

Cardiovascular abnormalities (left ventricular systolic
and diastolic dysfunction, impaired vascular function
with increased systemic vascular resistance and altered
endothelial-mediated relaxation and vascular compli-
ance) have been reported even in patients with mild
SCH (6). Severe SCH (TSH > 10 mU/L) has been associated
with metabolic alterations (elevated LDL cholesterol and
triglycerides levels, insulin resistance and nonalcoholic

fatty liver steatohepatitis) (5, 6, 12). An assessment of
the cardiovascular risks should be performed before
administering LT4 treatment to patients with moderate
SCH.

Treatment of SCH is recommended by international
guidelines in patients with serum TSH> 10 mU|L(51, 52, 56,
57) because of the high cardiovascular mortality for heart
failure and coronary disease reported in two important
meta-analyses including individual participant data (IPD)
from large prospective studies (33, 34). Expert opinions
support replacement therapy with LT4 in patients with
serum TSH of 7.0-9.9 mU/L (6) because of the increased risk
of fatal stroke and mortality from coronary heart disease
documented by IPD meta-analyses (34, 61).

Treatment of patients with a mild serum TSH increase
is still debated. The ATA and the AACE recommend to pro-
ceed with replacement therapy in presence of certain in-
dividual factors and especially in the presence of symp-
toms suggestive of hypothyroidism, positive thyroperox-
idase antibodies, evidence of atherosclerotic cardiovascu-
lar disease, heart failure, or risk factors for these diseases
(51). The ETA supports treatment of mild SCH following
repeated measurement of serum TSH and in presence of
symptoms compatible with hypothyroidism. If a symp-
tomatic response is not reached within 3 - 4 months after
TSH normalization, treatment should be suspended (52).

I am inclined to treat this patient. However, based
on the aforementioned debates, I would consider two op-
tions: (1) a wait-and-see strategy to evaluate the possibility
of a TSH normalization and the potential improvement of
symptoms after 2 - 3 months of lifestyle intervention; (2)
the use of replacement doses of LT4 after carefully exclud-
ing transient conditions of isolated hyperthyrotropinemia
or situations that can induce a false diagnosis of SCH.

I'would discuss these two possible choices as well as the
benefits/risks of LT4 therapy with the patient and take her
preference into account.

In the first case scenario, the patient would remain un-
treated with the necessity of periodic follow-ups to evalu-
ate the persistence or progression to a more severe SCH.
The risk of progression is particularly high in women with
high iodine intake, serum TSH > 10 mU/L and positive thy-
roid auto-antibodies (2, 5, 6). No treatment can lead to a
potential worsening of some of the symptoms and an in-
creased cardiovascular risk. I would also dissuade the pa-
tient from and warn her against resorting to alternative
drugs to treat her persistent symptoms, as websites often
suggest high doses of thyroid extracts or liothyronine asan
alternative to LT4.

In the second case scenario, I would start treating the
patient with low doses of LT4 to normalize her serum TSH.
A potential improvement of the symptoms should be as-
sessed after 6 months. However, I would inform the patient
that her symptoms might not benefit from LT4 treatment
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and advise her of the potential adverse effects of overtreat-
ment. A large meta-analysis reported that LT4 treatment
does not improve symptoms or body mass index in the vast
majority of patients with mild SCH (55). However, these
data were derived from available randomized controlled
trails which prevalently included older patients (62), sup-
porting the necessity of further studies to evaluate the pos-
sibility that younger patients might benefit from LT4 re-
placement therapy. I would periodically assess serum TSH
during LT4 therapy to perform a correct replacement ther-
apy and improve the potential increased cardiovascular
risk of untreated SCH.
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