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Preface

The Agency for Healthcare Research and Quality (AHRQ) conducts the Effective Health
Care Program as part of its mission to organize knowledge and make it available to inform
decisions about health care. As part of the Medicare Prescription Drug, Improvement, and
Modernization Act of 2003, Congress directed AHRQ to conduct and support research on the
comparative outcomes, clinical effectiveness, and appropriateness of pharmaceuticals, devices,
and health care services to meet the needs of Medicare, Medicaid, and the Children’s Health
Insurance Program (CHIP).

AHRQ has an established network of Evidence-based Practice Centers (EPCs) that produce
Evidence Reports/Technology Assessments to assist public- and private-sector organizations in
their efforts to improve the quality of health care. The EPCs now lend their expertise to the
Effective Health Care Program by conducting Comparative Effectiveness Reviews (CERS) of
medications, devices, and other relevant interventions, including strategies for how these items
and services can best be organized, managed, and delivered.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strengths and limits of evidence from research studies about the effectiveness
and safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews are useful because they define the strengths and limits of the evidence,
clarifying whether assertions about the value of the intervention are based on strong evidence
from clinical studies. For more information about systematic reviews, see
http://effectivehealthcare.ahrg.gov/reference/purpose.cfm.

AHRQ expects that CERs will be helpful to health plans, providers, purchasers, government
programs, and the health care system as a whole. In addition, AHRQ is committed to presenting
information in different formats so that consumers who make decisions about their own and their
family’s health can benefit from the evidence.

Transparency and stakeholder input are essential to the Effective Health Care Program.
Please visit the Web site (www.effectivehealthcare.ahrg.gov) to see draft research questions and
reports or to join an e-mail list to learn about new program products and opportunities for input.
Comparative Effectiveness Reviews will be updated regularly.
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Effectiveness of Screening and Treatment of
Subclinical Hypothyroidism or Hyperthyroidism

Structured Abstract

Objectives. This report focused on four questions:
1. Does screening for subclinical thyroid dysfunction reduce morbidity or mortality?
2. What are the harms of screening for subclinical thyroid dysfunction?
3. Does treatment of patients with subclinical hypothyroidism or subclinical
hyperthyroidism detected by screening affect outcomes?
4. What are the harms of treatment of subclinical hypothyroidism and subclinical
hyperthyroidism?
Data Sources. A research librarian searched MEDLINE, the Cochrane Register Database of
Systematic Reviews, and the Database of Abstracts of Reviews of Effects from inception to May
2010 for systematic reviews. Additionally, MEDLINE, AGELINE (AARP.org), EMBASE, the
Cochrane Central Register of Controlled Trials, CINAHL, and World Health Organization’s
Global Health Library from 2002 to May 2010 were searched for new studies. Finally, additional
materials were sought by searching for regulatory information, clinical trial registries, conference
proceedings, and other sources of gray literature.

Review Methods. Studies were selected based on predetermined eligibility criteria, with two
investigators reviewing abstracts and full articles. English and non-English studies were eligible
for inclusion. Randomized controlled trials (RCTs) and observational studies were used to
determine the benefits of screening, and RCTs, controlled trials, cohort studies, case-controlled
studies, and observational studies were reviewed to determine screening harms and treatment
benefits and harms. Two investigators assessed study data and quality.

Main Results. Three systematic reviews met our inclusion criteria; none found screening or
treating subclinical thyroid dysfunction to be beneficial. Since 2002, no studies have directly
assessed the benefits or harms of screening. Six good- to fair-quality studies found that treating
subclinical hypothyroidism did not improve quality of life, blood pressure, or body mass index
(BMI). The findings regarding lipids were inconsistent, with two studies showing a small benefit
to treatment and two studies finding no benefit to treatment. Two small poor-quality studies that
evaluated the benefits of treating subclinical hyperthyroidism met our inclusion criteria. One
study found a small change in the mean daytime systolic blood pressure, while the other found a
small increase in BMI with treatment. Treatment harms were neither systematically evaluated
nor well described.

Conclusions. Currently there are no studies that evaluate the benefits and harms of screening for
subclinical thyroid dysfunction in the primary care setting. Studies of treatment tend to be small
and of short duration, and they have failed to demonstrate improvement in quality of life, blood
pressure, and weight. The data concerning lipids is inconsistent, but at best, treatment might
cause a modest (about 5-percent) improvement in lipid measurements. The lack of any formal
data on the harms of treatment makes it difficult to balance the benefits against the harms of
treatment. Further research is needed to determine if screening and/or treating subclinical thyroid
dysfunction is beneficial or harmful.
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Executive Summary

Background

Mildly elevated or decreased serum thyroid stimulating hormone (TSH, also called
thyrotropin) levels are the most common abnormalities related to thyroid function. Subclinical
thyroid dysfunction, defined as an abnormal TSH with normal levels of serum thyroid hormones
(T3 and T4), affects 5 percent of women and 3 percent of men. Subclinical hypothyroidism is
defined as a high TSH and normal T3/T4, and subclinical hyperthyroidism as having a low or
undetectable TSH and normal T3/T4. Subclinical thyroid dysfunction has been shown to be a
risk factor for the later development of overt thyroid disease. In addition, a high TSH level may
be a risk factor for coronary events, elevated cholesterol levels, and increased rates of congestive
heart failure, while a low TSH level is a risk factor for atrial fibrillation and osteoporosis.
Therefore, it has been proposed that screening for and treating subclinical thyroid dysfunction
might lead to a decrease in the morbidity associated with overt thyroid disease, heart disease, and
possibly osteoporosis. To date, evidence-based reviews have recommended against routine
screening and treatment of subclinical thyroid dysfunction, primarily based on the lack of
evidence that treating subclinical thyroid dysfunction improves patient-centered outcomes.
However, some experts, while acknowledging that evidence to support treatment is lacking,
suggest that screening could decrease morbidity and mortality, and perceive the potential for
harm as both minor and preventable. They argue it would be best to screen for and treat
subclinical thyroid dysfunction until there are sufficient data to address this question definitively.

Topic Development

This topic was nominated by the public as part of the Effective Health Care (EHC) Program
of the Agency for Healthcare Research and Quality (AHRQ). The U.S. Preventive Services Task
Force (USPSTF) also expressed interest in updating its 2004 recommendations. After receiving
an initial set of key questions and an analytic framework for the process of screening and treating
subclinical hypothyroidism and subclinical hyperthyroidism from AHRQ, we revised the key
questions and analytic framework with the input of external technical experts, members of the
USPSTF, and additional input from AHRQ (Figure A). After this input, AHRQ personnel
approved the scope and key questions for the report.

A 2004 review of screening for thyroid disease for the USPSTF established that subclinical
thyroid dysfunction is quite prevalent, may be responsible for morbidity, and can be detected
with a serum TSH assay, a readily available, reliable, and acceptable test." However, in 2004, it
remained unclear whether treating subclinical thyroid dysfunction would reduce morbidity.
Consequently, this current review focuses on whether new evidence demonstrates that treatment
improves clinically important outcomes in adults with screen-detected thyroid disease.
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Figure A. Analytic framework
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Key Questions
1. Does screening for subclinical thyroid dysfunction reduce morbidity or mortality?
2. What are the harms of screening?

3. Does treatment of patients with subclinical hypothyroidism or subclinical hyperthyroidism detected by screening affect outcomes?
4. What are the harms of treatment of subclinical hypothyroidism and subclinical hyperthyroidism?

Note: A. fibrillation=atrial fibrillation; CAD=coronary artery disease; CHF=congestive heart failure; DEXA=dual-energy x-ray absorptiometry; NNS=number needed to screen;
NNT=number needed to treat; S=subclinical; TSH=thyroid stimulating hormone.
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Key Questions
We reviewed published studies to answer the following key questions:

Key Question 1. Does screening for subclinical thyroid dysfunction reduce morbidity or
mortality?

Key Question 2. What are the harms of screening? Specifically, how frequently and how
severely do patients screened for subclinical thyroid dysfunction experience adverse
psychological impacts or other harms of workup from screening?

Key Question 3. Does treatment of patients with subclinical hypothyroidism or subclinical
hyperthyroidism detected by screening affect outcomes? We were primarily interested in the
comparative effectiveness of a strategy of routine treatment versus active surveillance to prevent
the possible complications of untreated subclinical thyroid dysfunction.

Key Question 4. What are the harms of treatment of subclinical hypothyroidism and subclinical
hyperthyroidism? Specifically, what are the consequences of overtreatment, including effects on
bone mineral density and incidence of atrial fibrillation, and how frequently do they occur?

Methods

Data Sources

A research librarian searched MEDLINE, the Cochrane Register of Systematic Reviews, and
the Database of Abstracts of Reviews of Effects to identify systematic reviews of screening and
treatment of subclinical hypothyroidism or subclinical hyperthyroidism, with no limits on dates.
A number of systematic reviews have addressed this topic. Three reviews—Helfand (2004)," the
USPSTF review; Surks et al. (2004):? and Villar et al. (2007),> a Cochrane review—adequately
reflected the state of the evidence through 2006. Three reviews had largely concordant findings.

We also searched MEDLINE, AGELINE (AARP.org), EMBASE (embase.com) and the
Cochrane Central Register of Controlled Trials to identify studies regarding screening and
treatment of subclinical hypothyroidism or subclinical hyperthyroidism published from 2002 to
May 2010. Additional materials were sought by searching for regulatory information, clinical
trial registries, conference proceedings, and other sources of gray literature. Additional studies
were identified from citations in relevant articles, discussions with experts, and requests to
pharmaceutical companies.

We also performed a supplementary search of the foreign language literature. For this search
we included CINAHL and the World Health Organization Global Health Library.

Study Selection

We defined the target population as community-living nonpregnant adults without a history
of thyroid disease or symptoms of overt hypothyroidism or hyperthyroidism who are
representative of adults who might be seen in primary care settings. Intermediate outcomes of
interest for subclinical hypothyroidism were lipid levels and blood pressure; intermediate
outcomes of interest for subclinical hyperthyroidism were bone mineral density and blood
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pressure. Final outcomes of interest for subclinical hypothyroidism were weight change;
measures of well-being, including but not limited to cognition and memory; cardiovascular
morbidity; and progression to overt disease. Final outcomes of interest for subclinical
hyperthyroidism were weight change; measures of well-being, including but not limited to
cognition and memory; cardiovascular morbidity; progression to overt disease; fractures; and
atrial fibrillation.

The quality of each systematic review was assessed using the Assessment of Multiple
Systematic Reviews (AMSTAR) checklist. The quality of each study was assessed using criteria
established by the USPSTF, and poor quality studies were excluded from review except for
subclinical hyperthyroidism, for which no good or fair quality studies were found. Information
regarding the population, setting, treatments, and outcomes was all abstracted.

Data Synthesis

We assessed overall strength for each body of evidence addressing a particular outcome of
each key question using the guidance from the Strength of Evidence chapter of the AHRQ
Effective Health Care Program Methods Guide for Effectiveness and Comparative Effectiveness
Reviews. To assign an overall strength of evidence (high, moderate, low, or insufficient), we
considered the number, quality, and size of studies; consistency of results between studies; and
directness of evidence.

Findings
Findings are summarized in Tables A and B.

Key Question 1. Does screening for subclinical thyroid dysfunction reduce
morbidity or mortality?

We identified no randomized controlled trials (RCTs) or observational studies comparing the
outcomes of screening versus not screening for subclinical hypothyroidism or subclinical
hyperthyroidism in the general population.

Key Question 2. What are the harms of screening? Specifically, how
frequently and how severely do patients screened for subclinical thyroid
dysfunction experience adverse psychological impacts or other harms of
workup from screening?

Information about the harms of screening remains sparse. We identified no RCTs or
controlled observational studies that evaluated harms associated with screening for subclinical
thyroid dysfunction. Two natural history studies suggest that a significant number of individuals
with subclinical thyroid dysfunction will have normal thyroid function if followed up at about 3
years.

Key Question 3. Does treatment of patients with subclinical hypothyroidism

or subclinical hyperthyroidism detected by screening affect outcomes?
Taken together, the 3 reviews listed earlier evaluated 14 controlled trials of treatment for

subclinical hypothyroidism. The most recent of the three studies, a good-quality Cochrane

review,® found that, while in the short term lipid profiles and left ventricular function may
improve after treatment with levothyroxine, treatment did not improve health-related quality of
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life or symptoms, and the trials were not suitable to assess survival or cardiovascular mortality
and morbidity. The other two previous reviews had similar results.

Six trials of treatment for subclinical hypothyroidism were published from 2002 to 2010;
none of these were included in the 2004 USPSTF review," and four were not included in the
2007 Cochrane review.® None of the trials evaluated long-term cardiovascular outcomes, and
none had more than 1 year of followup, the minimum time needed to compare immediate
treatment versus a strategy of active surveillance with annual testing. The largest trial included
120 patients. The trials used different TSH cutoffs to diagnose subclinical thyroid dysfunction
and different dosages of medication, and they assessed effects over different time periods. None
of the included studies were conducted on U.S. populations; most patients included in the studies
were recruited from specialty clinics rather than from primary care settings.

Four trials evaluated the effect of treatment on lipids; they had inconsistent findings. In two
of the four studies, there were modest reductions in total cholesterol and low density lipoprotein
(LDL), but in two others, there was no improvement for any lipoproteins. Two other studies
measured well-being; two looked at blood pressure; and four examined changes in weight or
body mass index (BMI). Studies evaluating these measures consistently found no evidence of
benefit.

Two controlled trials assessed the efficacy of treatment of subclinical hyperthyroidism; both
of these were of poor quality. Both assessed changes in blood pressure. One also evaluated
change in BMI. The other evaluated patient-reported fatigue, nervousness, sweating, change in
appetite, and tremors; lipids; and bone mineral density. Evidence of efficacy was inconsistent.

Key Question 4. What are the harms of treatment of subclinical
hypothyroidism and subclinical hyperthyroidism? Specifically, what are the
consequences of overtreatment, including effects on bone mineral density
and incidence of atrial fibrillation, and how frequently do they occur?

None of the studies of treatment for either subclinical hypothyroidism or subclinical
hyperthyroidism systematically evaluated harms. An assessment of harms was likely not a part of
any of the studies’ protocol, nor does it appear that study participants were provided with a list of
potential harms and asked to identify those that they experienced. Some patients initially
diagnosed with subclinical hypothyroidism may revert to normal levels of TSH without
treatment, suggesting unnecessary treatment as a possible harm from therapy with levothyroxine.
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Table A. Summary of evidence for subclinical hypothyroidism

Study type: Number of studies

Magnitude of
effect
(Strength of

Key Question Number of subjects Risk of bias Consistency | Directness Precision Comments evidence)
KQ1. Does No studies directly compared NA NA NA NA No evidence
screening for screening with an alternative (Insufficient)
subclinical thyroid strategy for detecting thyroid
dysfunction reduce | dysfunction
morbidity or
mortality?
KQ 2. What are the 2 studies had indirect evidence NA No major Indirect; NA No RCTs Insufficient
harms of screening | about overdiagnosis inconsistency | low to were
for subclinical moderate identified; two
thyroid applicability to natural history
dysfunction? primary care studies

demonstrating

indirect

evidence of

potential harm

were included
KQ 3. Does
treatment of
patients with
subclinical
hypothyroidism
detected by
screening affect
outcomes?
Cardiovascular No studies NA NA NA NA No evidence
events, coronary (Insufficient)
artery disease, and
heart failure
Overall quality of life RCT: 2 Medium Consistent Indirect; Imprecise: No effect

169 moderate small studies (Low)
applicability to | of 100 and 69
primary care subjects

setting
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Table A. Summary of evidence for subclinical hypothyroidism (continued)

Study type: Number of studies

Magnitude of
effect
(Strength of

Key Question Number of subjects Risk of bias Consistency | Directness Precision Comments evidence)
Changes in RCT: 2 Medium Consistent Indirect; Imprecise: No effect
mood/cognition 169 moderate small studies (Low)
applicability to | of 100 and 69
primary care subjects
setting
Weight/BMI changes | RCT: 4 Medium Consistent Indirect Imprecise; No effect
305 the largest (Low)
study had 100
subjects; the
smallest had
23
Blood pressure RCT: 2 Medium Consistent Indirect; Imprecise No effect
changes 195 low (Low)
applicability to
asymptomatic
patients in
primary care
settings
Changes in lipid RCT: 4 Medium Inconsistent Indirect; Imprecise Small effect
levels 379 low for LDL and
applicability to total
asymptomatic cholesterol
patients in (Low)
U.S. primary
care settings
KQ4. What are the None of the trials in this update NA NA NA NA Insufficient

harms of treatment
of subclinical
hypothyroidism?

addressed the harms of
levothyroxine treatment.

Note: BMI=body mass index; LDL=low-density lipoprotein; NA=not applicable; RCT=randomized controlled trial.
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Table B. Summary of evidence for subclinical hyperthyroidism

Key Question

Study type: Number of studies
Number of subjects

Risk of bias

Consistency

Directness

Precision

Comments

Magnitude of
effect
(Strength of
evidence)

KQL1. Does
screening for
subclinical thyroid
dysfunction reduce
morbidity or
mortality?

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

KQ 2. What are the
harms of screening
for subclinical
thyroid
dysfunction?

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

KQ 3. Does
treatment of
patients with
subclinical
hyperthyroidism
detected by
screening affect
outcomes?

Cardiovascular
events, including
angina, atrial
fibrillation, and other
clinically significant
arrhythmias

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Fractures

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Overall quality of life

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Changes in
mood/cognition

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

ES-8




Table B. Summary of evidence for subclinical hyperthyroidism (continued)

Study type: Number of studies

Magnitude of
effect
(Strength of

Key Question Number of subjects Risk of bias Consistency | Directness Precision Comments evidence)
Weight/BMI changes | Controlled trial: 1 High NA Direct Imprecise About 1%
14 greater
decrease in
BMI in treated
compared
with placebo
group;
absolute
change in
BMI in treated
group of 0.5
kg/m?
(Insufficient)
Blood pressure RCT: 1 High Inconsistent Indirect; Imprecise 2.58 mmHG
changes 20 treated reduction in
Controlled trial: 1 subjectsin 1 daytime
14 study systolic blood
included 2 pressure from
patients with 1 study; no
Graves change in 2"
disease and 8 study
with (Insufficient)
autonomous
nodules
Changes in bone RCT: 1 High NA Indirect; Imprecise No effect
density (as measured | 20 treated (Insufficient)
by DEXA scan) subjects
included 2
patients with
Graves
disease and 8
with
autonomous
nodules
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Table B. Summary of evidence for subclinical hyperthyroidism (continued)

Key Question

Study type: Number of studies
Number of subjects

Risk of bias

Consistency

Directness

Precision

Comments

Magnitude of
effect
(Strength of
evidence)

Changes in lipid
levels

RCT: 1
20

High

NA

Indirect;
treated
subjects
included 2
patients with
Graves
disease and 8
with
autonomous
nodules

Imprecise

No effect
(Insufficient)

KQ4. What are the
harms of treatment

of subclinical

hyperthyroidism?

No studies

NA

NA

NA

NA

Insufficient

Note: DEXA=dual-energy x-ray absorptiometry; NA=not applicable; RCT=randomized controlled trial.
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Discussion

The findings of this review are consistent with those of a previous Cochrane review (2007),3
and an older systematic review conducted for the USPSTF and the Institute of Medicine (2004)*
and the Surks review (2004).2 We found that the benefits and harms of screening for subclinical
thyroid dysfunction remain inadequately studied. We found no RCTs assessing the benefits or
harms of screening for thyroid dysfunction in the general population. The evidence was
insufficient to assess or quantify the effect of screening on cardiovascular events and cardiac risk
factors.

With regard to treatment for subclinical hypothyroidism, no RCTs have directly compared
well-defined strategies for routine or selective treatment with a strategy of watchful waiting
(active surveillance). No trials have tested the theory that early treatment of subclinical
hypothyroidism can prevent coronary events or other heart disease. The applicability of these
trials to decisionmaking in primary care settings in the United States was poor.

We considered the evidence insufficient to estimate an effect size or to draw conclusions
with regard to benefits of treatment for lipids. For all other outcomes, we assessed the reviewed
studies as indicating that there is no benefit of treatment over watchful waiting for either
subclinical hypothyroidism or subclinical hyperthyroidism, and we rated the quality of that
evidence as low for subclinical hypothyroidism and insufficient for subclinical hyperthyroidism.
Evidence was insufficient to assess the long-term harms of treatment for either subclinical
hypothyroidism or subclinical hyperthyroidism.

Currently, it is unclear whether screening and early treatment for thyroid disease is better
than not screening or watchful waiting when a TSH is mildly abnormal. For patients who have
been screened and have a mildly elevated TSH level, the balance of benefits and harms of
treatment vs. active surveillance is unclear. Recent studies indicate that, in elderly individuals, a
mildly high TSH may be a predictor of longevity and possibly of better functional status. A well-
designed RCT or cohort study comparing the outcomes of well-defined alternative strategies—
routine or selective treatment vs. active surveillance—is needed to determine which strategy has
better outcomes.
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Introduction

Background

A mildly elevated thyroid stimulating hormone (TSH — also called thyrotropin) concentration
is the most common thyroid function test abnormality encountered in everyday practice. Most
patients who have a mildly elevated TSH have a normal free thyroxine (T4) level. The treatment
of such patients is controversial, particularly when they have few or no symptoms and no other
clinical evidence of thyroid disease. Less frequently, clinicians encounter patients who have a
low or undetectable serum TSH and normal triiodothyronine (T3) and free T4 levels. The
management of these patients is also unclear.

The main purpose of this review is to compare the effectiveness of different strategies for
managing individuals who have mildly elevated serum TSH concentrations and those who have
mildly diminished TSH concentrations with normal free T3 and/or free T4. We also address the
evidence for whether the primary care clinician should screen for thyroid function in patients
who have no specific indication for thyroid testing and who come to the clinician for other
reasons. For the purposes of this review, we considered overt thyroid disease to be a well-defined
clinical entity that has clear signs and symptoms, and thus, outside the scope of our review.

This topic was also the focus of a 2004 U.S. Preventive Services Task Force review.!

Description of Condition

Disorders of the thyroid gland are among the most common endocrine conditions that U.S.
clinicians evaluate and treat. Hyperthyroidism or hypothyroidism affects about five percent of
adults in the United States.?

The thyroid gland is involved in metabolic homeostasis in adults. It accomplishes this
through secretion of two hormones, thyroxine (T4) and triiodothyronine (T3), and is regulated by
thyroid stimulating hormone (TSH), which is secreted by the anterior pituitary. Hypothyroidism
is the under-secretion of thyroid hormones, while hyperthyroidism is the over-secretion of these
hormones.

Symptoms of overt hypothyroidism are subtle and nonspecific and may include fatigue,
feeling cold, weight gain, hair loss, poor concentration, dry skin, and constipation (Table 1). If
overt hypothyroidism is allowed to progress due to lack of treatment or under-treatment, then
myxedema coma, a life-threatening condition, can occur. Myxedema coma is generally seen in
the elderly and may be precipitated by factors that impair respiration; it is marked by
hypotr;ermia, hypoventilation, decreased level of consciousness, and sometimes seizures and
death.

Symptoms of overt hyperthyroidism may include palpitations, heat intolerance, and sweating,
weight loss, hyperactivity, and fatigue. Thyroid storm is a life-threatening condition that results
from an acute illness superimposed on undiagnosed or under-treated hyperthyroidism. It is
accompanied by fever, delirium, seizures, and coma.’



Table 1. Symptoms and signs of overt thyroid dysfunction

Hypothyroidism Hyperthyroidism
Symptoms Coarse, dry skin and hair Nervousness and irritability
Cold intolerance Heat intolerance
Constipation Increased frequency of stools
Deafness Muscle weakness
Diminished sweating Increased sweating
Physical tiredness Fatigue
Hoarseness Blurred or double vision
Paresthesias Erratic behavior
Periorbital puffiness Restlessness
Heart palpitations
Restless sleep
Decrease in menstrual cycle
Increased appetite
Signs Slow cerebration Distracted attention span
Slow movement Tremors
Slowing of ankle jerk Tachycardia
Weight gain Weight Loss
Goiter Goiter

Subclinical thyroid dysfunction includes subclinical hypo- and hyperthyroidism. Since the
development of sensitive TSH assays, these conditions have been defined as follows (Table 2):

e High or low serum thyroid stimulating hormone (TSH) levels

e Normal free T4 and T3 levels

e The absence of signs and symptoms of overt thyroid dysfunction.®

For the purposes of this report, the term *subclinical thyroid dysfunction’ is used to define the
state of having an abnormal TSH in the context of normal free T4 and T3 levels. It includes those
with “sub-clinical thyroid disease,’ i.e. those who have a high risk of disease progression or other
adverse consequences, but also those whose prognosis is not well understood.

Patients with subclinical hypothyroidism are further categorized into those with mildly
elevated TSH (4.5-10 mIU/L), and those with markedly increased serum TSH levels (>10
mlU/L).* Similarly, TSH levels below the lower reference limit can be classified as “low but
detectable” (serum TSH 0.1-0.4mIU/L) and “clearly low serum TSH” (less than 0.1mIU/L).

Table 2. Classification of thyroid dysfunction: Biochemical definition

Condition TSH Thyroid hormones Comments

Overt hyperthyroidism < 0.1 mIU/L or undetectable Elevated T4 or T3

Overt hypothyroidism > 4.5 mlU/L Low T4

TSH < 0.1 mIU/L

Normal T4 and T3

Clearly low serum TSH

Subclinical

hyperthyroidism 0.1 mIU/L <= TSH < 0.4 mIU/L Normal T4 and T3 Low but detectable
Subclinical 4.5 mlU/L < TSH < 10 mIU/L Normal T4 Mildly elevated TSH
hypothyroidism TSH >= 10 mIU/L Normal T4 Markedly elevated TSH

Abbreviation: TSH=thyroid stimulating hormone.




Although widely used in the literature, these thresholds are arbitrary. For example,
longitudinal studies have demonstrated that the risk of progression to overt hypothyroidism
increases as the initial serum TSH level increases, but do not support the common notion of a
threshold at either 4.5 mIU/L or at 10 mIU/L." Nevertheless, because many guidelines and
studies use these thresholds, we use them in this report.

The biochemical definition has several limitations. First, the term “subclinical” usually
implies that symptoms and signs are absent, whereas, in actual practice, the more common
situation is that patients have nonspecific symptoms such as cold intolerance or feeling tired. As
Cooper has noted, “Although subclinical hypothyroidism is the term most frequently used..., it is
not necessarily apt, since on close questioning many patients disclose mild nonspecific
symptoms. Mild hypothyroidism may be a more appropriate term for this very common
syndrome, which is defined by an isolated elevated serum TSH level in the setting of normal
serum thyroid hormone levels, in the presence or absence of symptoms.™ Importantly, the
presence of such symptoms does not mean they are related to the finding of an abnormal TSH
test. In epidemiologic studies, individuals who had one or two nonspecific symptoms, such as
cold intolerance or feeling “a little tired,” were no more likely to have subclinical thyroid
dysfunction, or be at increased health risk, than were asymptomatic individuals in the general
population.®™°

Second, the biochemical, TSH-based definition of subclinical thyroid dysfunction does not
take into account clinical factors that affect the natural history. Subclinical hypothyroidism can
be caused by recent hospitalization for severe illness; previously treated Graves disease or
nodular thyroid disease; thyroiditis and recovery from thyroiditis; or untreated adrenal
insufficiency. The lack of clinical context has caused confusion about the applicability of
evidence from patients with overt thyroid disease to asymptomatic, otherwise healthy individuals
who have an abnormal TSH level. For example, a frequently cited randomized trial of treatment
for subclinical hypothyroidism recruited patients who had undergone treatment for Graves
disease.™ Such patients predictably and rapidly progress to symptomatic hypothyroidism if not
treated. While the study demonstrated quite convincingly that early treatment can prevent
symptoms in patients who have undergone thyroid ablation, patients who have no history of
thyroid disease and no clinical findings or symptoms attributable to the thyroid are unlikely to
progress as rapidly, so treatment has much less effect on symptoms in the short term. The vast
majority of patients identified by screening in the clinic or population-based settings are in the
latter group.

Third, there is no consensus on what TSH level should be used as the cut off to diagnose
subclinical hypothyroidism or hyperthyroidism. Differences among assays make it difficult to
establish a universal upper limit.** Most studies define an abnormal TSH test result as the upper
and lower limits of the assay’s 95 percent reference range, approximately 0.1 to 4.5 mIU/L.

This method, although widely used in laboratory medicine, is not appropriate for identifying
a threshold for diagnosing or treating subclinical hypothyroidism.** As for other clinical
measures, such as blood pressure, bone density, or serum lipid levels, the threshold should
depend on the risk associated with a particular level as well as the balance of benefits and harms
of treatment. Some have argued that the threshold for subclinical hypothyroidism should be
raised above the upper limit of the reference range. The rationale is that otherwise healthy
individuals who have a TSH in the range 4.5 mIU/L to 8 mIU/L or 9 mIU/L have not been
shown to benefit from detection and treatment. Other experts argue that, because a TSH within
the upper end of the usual reference range (2.5 to 4.5 mIU/L) confers some additional risk of



progressing to overt hypothyroidism over time, the threshold for diagnosing subclinical
hypothyroidism should be lowered to 2.5 mIU/L.***® Approximately 9.7 percent of the U.S.
adult population, representing 20.6 million Americans, has a TSH in this range and would be
identified as having subclinical hypothyroidism if this change were made.*

The appropriate level for decisionmaking can only be decided by better evidence about the
adverse consequences in untreated individuals and the benefits and harms of treatment at
different TSH thresholds.***3'” Because it depends on the risk of complications in a particular
population, the appropriate TSH cutoff for defining subclinical hypothyroidism might vary with
age, gender, and race.*®

Fourth, although the definition of subclinical thyroid dysfunction requires a “normal” free T4
level, the definition is not necessarily applicable to the individual patient. Some experts argue
that if a patient’s TSH level is mildly elevated, then even if their thyroid hormone levels are
within the normal range, they “are not truly normal for that individual.”*® Put differently, while
higher levels of thyroid-stimulating hormone increase thyroid hormone production, the
additional production does not fully compensate for the underlying deficiency. According to this
view, subclinical hypothyroidism represents “early thyroid failure,” that is, less than full
compensation for the diminished function of the thyroid gland.

Prevalence and Course of Mild Thyroid Dysfunction

Using the upper limit of the reference range as a cut off, approximately 5 percent of women
and 3 percent of men have subclinical thyroid dysfunction (i.e., TSH > 4 mIU/L).!
Approximately one in four of these individuals has a markedly elevated TSH concentration (>10
mlU/L). Such patients are likely to progress to overt hypothyroidism over 20 years.?

The other 75 percent of individuals with subclinical hypothyroidism have mildly elevated
TSH levels (4 mIU/L < TSH < 10 mIU/L). In this group, age, sex, geographic region, and the
presence of thyroid auto-antibodies are strong predictors of the rate of progression to overt
hypothyroidism. From one-third to two-thirds of these individuals have antithyroid antibodies.
Depending on age, sex, and TSH level, 50 percent to 70 percent of these individuals will
progress to overt disease over 20 years. In those who do not have antithyroid antibodies, the risk
of progression is lower.?

In general, prevalence increases with age, is higher among whites compared with blacks, and
higher in women compared with men.?* Estimates of the prevalence of subclinical
hypothyroidism vary based on demographic factors and differences in the defined upper normal
limit for TSH. A systematic review and meta-analysis of good-quality cross-sectional studies®
estimated that the prevalence in women ranged from 1.2 percent among non-Hispanic, African-
American women to 5.8 percent in non-Hispanic, white women and from 4 percent in women
age 18-44 to over 17 percent in women over 75 years. In the NHANES sample, estimates ranged
from 1.8 percent among non-Hispanic, African-American men to 2.4 percent among Mexican-
American men.?? In a population-based epidemiological study in Whickham, England, the
prevalence ranged from 1 percent among men 18-65 to 6.2 percent among men 65 or older.?®



Strategies for Detecting and Managing Subclinical Thyroid
Dysfunction

Screening Strategies

Screening can be defined as “the application of a test to detect a potential disease or
condition in a person who has no known signs or symptoms of that condition at the time the test
is done.”?* In case-finding, testing for thyroid dysfunction is performed among patients who
come to their clinicians for unrelated reasons. When the test is abnormal, the patient is called
back for a detailed thyroid-directed history and confirmatory testing. Subclinical hypothyroidism
is diagnosed if the TSH remains elevated and the free T4 remains normal for a period of 3-6
months. While hypothyroidism and hyperthyroidism are distinctly different disorders, with
different symptoms and potential complications, screening for both subclinical hypo- and
hyperthyroidism is accomplished through testing of serum TSH, with testing of serum free T4 if
the TSH is high, and of T3 as well as free T4 if the TSH falls below the normal range.’

Management Strategies

Subclinical Hypothyroidism

For patients with subclinical hypothyroidism, the alternative management strategies are
treatment with thyroid replacement hormone versus watchful waiting. A detailed strategy for
routine treatment is described elsewhere.'? Treatment strategies vary, but all begin with repeat
testing to confirm that the TSH is still elevated. If the TSH is >10 mIU/L on repeat testing,
treatment with levothyroxine is initiated. If the TSH is mildly elevated (above the reference
range but below 10 mIU/L), some experts recommend routine treatment. Others recommend
measurement of serum thyroid peroxidase antibodies and treatment with levothyroxine if
antibody levels are high. All guidelines recommend levothyroxine rather than triiodothyronine or
both as the drug of choice. The preference for levothyroxine is based on the results of
randomized trials of levothyroxine alone versus combination therapy for patients with overt
hypothyroidism that show no clear benefit of combination therapy over levothyroxine alone.”®

“Watchful waiting” encompasses two different strategies—"expectant management” or

“active surveillance.” Expectant management means closely watching a patient’s condition and
treating if symptoms develop or laboratory results change. Active surveillance means repeating
thyroid function tests and taking a thyroid-directed history at a particular interval; then, if
symptoms or laboratory results change, beginning treatment. The appropriate time-interval for
retesting individuals with subclinical thyroid dysfunction is unknown.

A recent British guideline®® offered the following typical strategy for active surveillance:

e If screening is performed, and a high serum TSH concentration and normal free T4 is
found, repeat measurement 3-6 months later after excluding nonthyroidal illness and drug
interference

e If the TSH is mildly elevated (above the reference range but below 10 mIU/L), obtain
serum thyroid peroxidase antibodies

e If antibody levels are high, repeat measurement of TSH annually. If they are low, repeat
measurement of TSH every 3 years. Initiate treatment if the TSH level is greater than
10 mIU/L or the patient develops clinical findings of hypothyroidism.



Practice styles vary widely. A well-conducted chart review study of 500 patients with
subclinical hypothyroidism seen at the Mayo Clinic in 1995-1996 found that clinicians treated
38.7 percent of patients who had a TSH between 5.1 and 10.0 mIU/L.?" Unfortunately, more
recent data and primary care-based practice patterns are not available.

Subclinical Hyperthyroidism

For subclinical hyperthyroidism, some experts recommend repeating thyroid function
tests after 3 months and, if the TSH remains suppressed, obtaining ultrasonography and a 24-
hour Radioactive lodine Uptake (RAIU) thyroid scan. These guidelines recommend antithyroid
treatment if the patient has a persistent TSH level less than 0.1 mIU/L and is found to have
Graves or nodular thyroid disease. Treatments include medications, such as propylthiouracil, or
ablation with radioactive iodine or surgery. The guideline recommended against routine
treatment in those whose TSH was between 0.1 and 0.45 mIU/L.

21,28

Guidelines on Early Detection and Treatment

A review of the history of guidelines for subclinical thyroid dysfunction provides insight into
the reason for practice variation (see also Appendix E). In 1990 and again in 1998, the American
College of Physicians found “it is reasonable to screen women older than 50 years of age for
unsuspected but symptomatic thyroid disease.” The guideline specified that the goal of routine
testing was to find overt, but overlooked, thyroid dysfunction, not subclinical hypothyroidism.
Because the clinical significance of mildly elevated TSH test results was uncertain, the guideline
recommended obtaining a free T4 test only when the TSH level was undetectable or 10 mIU/L or
more. The ACP guideline panel used a systematic review of the literature to arrive at its
recommendations.’® These guidelines expired in 2003.

In 1999, the American Association of Clinical Endocrinologists recommended screening
asymptomatic women over the age of 60.% In 2000, the American Thyroid Association
recommended screening all patients over 35 years of age every 5 years (more frequently if the
patient is at increased risk).*® These organizations used a consensus process to develop
guidelines and did not use systematic reviews in arriving at their recommendations.

In 2003, the Institute of Medicine (IOM) published a volume entitled “Medicare Coverage of
Routine Screening for Thyroid Disease,” which examined the issue of screening for thyroid
dysfunction in the Medicare population and concluded that “there is insufficient evidence to
recommend periodic, routine screening for thyroid dysfunction among asymptomatic persons
using serum TSH levels.”* In 2004, the USPSTF determined that the evidence was poor that
treatment of screen-detected adults, in either the general population or in specific high-risk
groups, improves clinically important outcomes and concluded that there was insufficient
evidence to recommend for or against screening for thyroid disease in adults. These groups used
essentially identical systematic reviews to arrive at their recommendations.'** The USPSTF
issued an “I” recommendation, indicating that the evidence was insufficient to recommend for or
against routine screening for thyroid disease in adults.®* The conclusions about the evidence
were:

e There is fair evidence that the thyroid stimulating hormone (TSH) test can detect
subclinical thyroid dysfunction in people without symptoms of thyroid dysfunction, but
poor evidence that treatment improves clinically important outcomes in adults with
screen-detected thyroid disease



¢ Although the yield of screening is greater in certain high-risk groups (e.g., postpartum
women, people with Down’s syndrome, and the elderly), there is poor evidence that
screening these groups leads to clinically important benefits

e There is the potential for harm caused by false positive screening tests; however, the
magnitude of harm is not known

e There is good evidence that overtreatment with levothyroxine occurs in a substantial
proportion of patients, but the long-term harmful effects of overtreatment are not known.
As a result, the balance of benefits and harms of screening asymptomatic adults for
thyroid disease could not be determined.

In 2004, a panel sponsored by the American Association of Clinical Endocrinologists, the
American Thyroid Association, and the Endocrine Society evaluated data regarding the
management of subclinical thyroid dysfunction.”* Unlike the older AACE and ATA guidelines,
the panel used a systematic review of the evidence to arrive at its recommendations.® The panel
adopted the strength of evidence rating of the USPSTF in its assessment. The panel found
insufficient evidence to support population-based screening and recommended against
population-based screening for thyroid disease, though it did advocate aggressive case-finding in
those considered high-risk, including pregnant women and women older than 60. They also
recommended against routine treatment of patients with subclinical hypothyroidism with serum
TSH levels of 4.5 - 10.0 mIU/L. Specifically, the panel found insufficient evidence to support
routine treatment of individuals who have a mildly elevated TSH (Table 3). The findings about
the evidence regarding the complications of subclinical hypothyroidism and the effects of
treatment agreed with those of the IOM and USPSTF.

Table 3. Evidence for the association of subclinical hypothyroidism (TSH 4.5-10 mIU/L) and
adverse health outcomes and quality of evidence for risks and benefits of treatment: Findings of
the American Association of Clinical Endocrinologists, the American Thyroid Association, and the
Endocrine Society Panel

Complication

Strength of evidence for
association with
complications

Strength of evidence
regarding benefits and
harms of treatment

Progression to overt hypothyroidism Good® Not applicable
Adverse cardiac end points Insufficient” No evidence
Elevation in serum cholesterol and LDL-C levels Insufficient® Insufficient
Cardiac dysfunction Insufficient® Insufficient
Symptoms of hypothyroidism No evidence Insufficient
Psychiatric symptoms No evidence Insufficient

(Adapted from JAMA 2004°%)

#Good: Evidence includes consistent results from well-designed, well-conducted studies in representative populations that

directly assess effects on health outcomes.

P Insufficient: Evidence is insufficient to assess the effects on health outcomes because of limited number or power of studies,
important flaws in their design or conduct, gaps in the chain of evidence, or lack of information on important health outcomes.
¢ Data did not distinguish between serum TSH concentrations between 4.5-10 mIU/L and > 10 mIU/L.

¢ Thyroid hormone therapy normalizes serum TSH at any TSH concentration.In 2005, the three professional
societies that sponsored the evidence-based panel issued a consensus statement rejecting its
recommendations.** While acknowledging that the independent review panel found insufficient
evidence to recommend treatment of patients with subclinical hypothyroidism in the range of




4.5-10.0 mIU/L, the counter argued that “lack of definitive evidence for a benefit does not equate
to evidence for lack of benefit” and recommended that most patients with TSH levels between
4.5 and 10.0 mIU/L should be considered for treatment. Their rationale for recommending
screening despite gaps in the evidence about treatment is discussed in detail in the next section of
this report (“Rationale for Screening and Treatment”).

In 2006, three British professional associations (Association for Clinical Biochemistry, the
British Thyroid Association, and the British Thyroid Foundation) published guidelines for using
thyroid function tests.?® The guideline panel found that “screening for thyroid dysfunction in a
healthy adult population is not warranted.” It recommended against routine treatment of patients
who have a TSH concentration above the reference range but below 10 mIU/L but said that “a
therapeutic trial of thyroxine [should be considered] on an individual patient basis.” The British
panel noted that that there was growing evidence against the use of thyroxine in elderly patients,
in whom an elevated TSH concentration “may reflect an adaptive mechanism to prevent
excessive catabolism.” Like the ACP and AACE guidelines, the British panel recommended
aggressive case-finding in women with non-specific symptoms. The panel used systematic
reviews in their process for developing guidelines.®®

In 2007, The American College of Obstetricians and Gynecologists (ACOG) recommended
against routine screening in pregnant women. It stated that there is no evidence that identifying
and treating pregnant women with subclinical hypothyroidism improved either maternal or infant
outcomes.*®

Rationale for Screening and Treatment

Subclinical Hypothyroidism

Although there is wide agreement that the long-term benefits of early treatment of subclinical
thyroid dysfunction have not been proven, there is disagreement about what to do until better
evidence is available. This disagreement reflects differing views of the clinical relevance of
research about the complications of subclinical thyroid dysfunction.

Proponents argue that thyroid dysfunction is common and associated with significant
morbidity. Additionally, a serum TSH test is relatively inexpensive, accurate, readily available,
and generally a very acceptable test for patients to undergo.**3* Symptoms of overt thyroid
dysfunction also can be vague and at times difficult to diagnose, and therefore, thyroid screening
may allow the diagnosis of overt disease earlier in the clinical course, thus reducing
morbidity.3****” For subclinical hypothyroidism, treatment with levothyroxine is noninvasive
and inexpensive. Finally, proponents argue that the potential harms of screening are small in
relation to the potential benefits: “Because the potential harm of early detection and treatment
appear to be so minor and preventable, it seems prudent to err on the side of early detection and
treatment until there is sufficient data to address these issues definitively.”*

Since 2005, the most important, widely cited argument for early treatment of thyroid
dysfunction is the association of untreated subclinical hypothyroidism with other risk factors for
heart disease and with incident coronary disease or heart failure later in life. Subclinical
hypothyroidism may be a risk factor for atherosclerosis and myocardial infarction, but
epidemiologic studies of this question have had mixed results.**** Four recent meta-analyses
have evaluated the association of subclinical thyroid disorder on cardiac mortality or all-cause
mortality.



One meta-analysis included six cohort studies and found that those with subclinical
hypothyroidism had a relative risk (RR) of 1.53 (1.31-1.79) of having coronary artery disease
(CAD) at baseline.”® Subclinical hypothyroidism was associated with a RR of 1.188 (1.024-
1.379) of developing CAD in followup (included studies followup ranged from 4 to 20 years),
but was not found to be associated with all-cause mortality.*® The second review (of 14 cohort
and two case-control studies) found no association with subclinical hyperthyroidism and
circulatory or all-cause mortality.** With regard to subclinical hypothyroidism, the association
with circulatory mortality was not statistically significant, but a hazard ratio of 1.25 (1.3-1.53)
was found for all-cause mortality.** The third review, which included 10 population-based
prospective studies and two studies of convenience samples of cardiac patients or patients with a
history of stroke or hip replacement, found no overall statistically significant association between
either subclinical hypothyroidism or subclinical hyperthyroidism and total mortality or coronary
morbidity or mortality.*> A statistically significant, but small, increased risk for heart disease was
found for individuals younger than 65.* The last meta-analysis included 15 studies (six
population-based cross-sectional studies and nine longitudinal cohort studies) with 2,531
subclinical hypothyroid participants and 26,491 euthyroid individuals.*® Five studies provided
longitudinal data on the risk of coronary events; in these, overall there was no difference in
incident ischemic heart disease (IHD) in subclinical hypothyroid participants and euthyroid
participants (OR 1.27 [0.95-1.69]). In a subgroup analysis, in studies of subjects younger than 65
years, the odds ratio was 1.68 (1.27-2.23), but for older subjects, there was no relationship
between subclinical hypothyroidism and incident IHD (OR 1.02 [0.85-1.22]).%°

The epidemiological studies included in these reviews had serious limitations. Many included
individuals who had known thyroid disease, ischemic heart disease, or TSH levels within the
reference range. Many included subjects who underwent treatment with levothyroxine during the
followup period. In general, the studies did not adequately control for potential confounders,
such as lipid levels and blood pressure.

The most recent research addresses some of the limitations of previous studies.*®*’ One of
these, from the Cardiovascular Health Study, found no relationship between an elevated TSH
level and cardiovascular outcomes among 3, 233 individuals aged 65 years or older enrolled in
1989-1990 and followed an average of 12.5 years.”> The other was an reanalysis of the Wickham
Study, a survey of 2,779 adults sampled from a mixed urban and rural area of England conducted
between July 1972 and June 1974. The goal of the study was to assess the prevalence of thyroid
disease in a cross-section of the community. Personal and family history of thyroid disease and
thyroid-related symptoms was collected along with history of diabetes and cardiovascular-related
diseases, and fasting blood samples included assessment of levels of TSH, T4, T3, and
cholesterol.?® Unlike the earlier report from the Whickham study,*® the new analysis included
only subjects who had mildly elevated TSH levels, excluded subjects who had known thyroid
disease or ischemic heart disease, stratified subjects according to whether they were treated with
thyroxine during the followup period, and adjusted for several cardiovascular risk factors as well
as socioeconomic status. After adjustment for baseline age, gender, social class, body weight,
history of cerebrovascular disease, diabetes mellitus, smoking, systolic and diastolic blood
pressure, serum cholesterol levels, and levothyroxine use during followup as covariates,
subclinical hypothyroidism was associated with a higher risk of coronary events over 20 years
(hazard ratio 1.76 [1.15-2.71]) When levothyroxine use during followup was not controlled for,
the relationship was weaker (hazard ratio 1.53 [0.97-2.45]). Among the 91 subjects who had
subclinical hypothyroidism, two of 20 who were treated with levothyroxine during the course of



the study died, versus 22 of 71 who did not receive levothyroxine. Despite the low number of
events, the authors reported a hazard ratio of 0.20 (0.05-0.89) for all-cause mortality after
adjustment for age, gender, and total serum cholesterol.

While it is stronger than previous evidence, this analysis also had weaknesses. First, the
description of the methods for ascertaining cardiac events is not clear. Specifically, it is not clear
what events were considered in addition to documented myocardial infarction or death from
coronary disease. In the context of risk factor epidemiology, for a broadly defined composite
endpoint, the hazard ratios are low, making it more likely that confounding or methodological
factors account for the observed differences. Second, the study did not control for the use of
lipid-lowering medications during the followup period. It is possible that the better outcomes of
subjects treated with levothyroxine could be due to other interventions introduced by their
clinicians. Finally, the study was conducted between 1972 and 1974, before the era of statins and
other aggressive cardiac risk management techniques. It is possible that the association between
subclinical hypothyroidism and subsequent cardiovascular outcomes would become negligible in
the context of current cardiac disease management.

The 2004 USPSTF review by Helfand found that evidence regarding mildly elevated TSH
levels and hyperlipidemia and atherosclerosis was inconsistent.” In the recent reanalysis of the
Whickham study data, subjects with subclinical hypothyroidism had higher baseline systolic
blood pressure (146.9 £26.4 mm Hg vs.139.5+ 24.7 mm Hg) and total cholesterol levels (6.2
+1.3 mmol/L [239.8 £ 50.3 mg/dL]) vs. 5.9 £1.2 [228.2 + 46.4 mg/dL]) and were slightly less
likely to smoke than euthyroid subjects (see Appendix A for lipid conversion factors). After
adjustment for age, gender, weight, smoking, and relevant medications, however, systolic blood
pressure was associated with subclinical hypothyroidism, but total cholesterol was not. In other
cross-sectional studies, subclinical hypothyroidism was weakly associated with total and LDL
cholesterol, blood pressure, abnormalities of cardiac function, and subcutaneous fat.**°

Recently, two prospective studies have demonstrated a correlation between subclinical
hypothyroidism and congestive heart failure (CHF). In the Health, Aging, and Body
Composition Study cohort, 338 of 2,730 individuals, ages 70 to 79 were found to have
subclinical hypothyroidism.** After a 4 year followup, a total of 178 individuals had a CHF
event.** While those with a TSH of 4.5 to 6.9 did not have a statistically significant higher rate of
CHF events compared to those without subclinical hypothyroidism, those with a TSH of 7 t0 9.9
had a hazard ratio of 2.58 (95% CI, 1.19-5.60) and those with a TSH >10 had a hazard ratio of
3.26 (95% Cl, 1.37-7.77).** Additionally, of the 2,555 without a history of CHF, those with a
TSH of > 7 had a hazard ratio of 2.33 (95% ClI, 1.1.0-4.96) of developing a incident CHF
event.*" In the Cardiovascular Health Study cohort, 474 of 3044 subjects older than 65 years who
had no history of CHF had subclinical hypothyroidism, 46 of whom had a TSH of > 10.>* After a
median of 12 years of followup, those with a TSH >10 had a hazard ratio of 1.88 (95% CI,1.05-
3.34) of developing a CHF event, while those with a TSH of 4.5 to 9.9 were not more likely to
have a CHF event.™

These two relatively large prospective cohort studies do indicate that an isolated TSH might
be a risk factor for the development of CHF, particularly for individuals with a TSH of > 10.
This association deserves further study. However, it is still unknown if thyroid replacement
therapy would modify this potential risk.
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Subclinical Hyperthyroidism

Cross-sectional studies have shown untreated subclinical hyperthyroidism to be associated
with tachycardia, increased left ventricular mass leading to diastolic dysfunction, atrial
arrhythmias, and a decline in bone mass density increasing the risk of fractures."* Only atrial
fibrillation and disease progression have been associated with subclinical hyperthyroidism in
longitudinal studies.” In a recent longitudinal study of 102 women who had a TSH between 0.1
to 0.4 mIU/L, three progressed to overt hyperthyroidism and 24 reverted to a normal TSH.>?

In summary, progression to overt disease is the best established complication of subclinical
thyroid dysfunction. Epidemiologic data suggest that subclinical hypothyroidism is associated
with cardiovascular disease in subjects younger than 65 years, but the magnitude of risk is low.
Evidence about the relationship of a mildly elevated TSH to symptoms and to other cardiac risk
factors, including the metabolic syndrome, is weak. Subclinical hyperthyroidism is less common
and less studied, and thus, its natural history and effects are less clear.

Scope of Review

The main question addressed in this review was whether individuals who have mildly
abnormal TSH values will either benefit from or be harmed by screening and potential
subsequent treatment. We also addressed the question of whether the primary care clinician
should screen for thyroid function in patients seen in general medical practice who have no
specific indication for thyroid testing and who come to the clinician for other reasons. For the
purposes of this review, we considered overt thyroid disease to be a well-defined clinical entity
that has clear signs and symptoms, and thus, outside the scope of our review.

In order for a condition to be a good candidate for screening in the general population,
several conditions need to be met. First, the condition needs to be relatively prevalent, having a
significant impact on the health of the population or an easily identified special population.
Second, there needs to be a test that is readily available to the general population that is of
reasonable cost and accuracy and is acceptable to individuals to undergo. Finally, there needs to
be an intervention that is of reasonable cost and tolerability that when administered in a timely
fashion will alter the disease state to prevent morbidity and/or morality.

The Helfand (2004) review established that subclinical thyroid disease is quite prevalent;
may be responsible for morbidity; and that the serum TSH test is a readily available, reliable, and
acceptable test to detect the condition with a sensitivity above 98 percent and specificity greater
than 92 percent." However, in 2004, it remained unclear whether, if detected, treating patients
with subclinical thyroid disease would reduce morbidity.

As evidence of prevalence, test yield, and test performance have already been adequately
established," this current review focuses on whether new evidence demonstrates that treatment
improves clinically important outcomes in adults with screen-detected thyroid disease.

Key Questions and Analytic Framework
We reviewed published studies to answer the following key questions:

Key Question 1
Does screening for subclinical thyroid dysfunction reduce morbidity or mortality?
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Key Question 2

What are the harms of screening? Specifically, how frequently and how severely do patients
screened for subclinical thyroid dysfunction experience adverse psychological impacts or other
harms of work-up from screening?

Key Question 3

Does treatment of patients with subclinical hypothyroidism or subclinical hyperthyroidism
detected by screening affect outcomes?

Key Question 4

What are the harms of treatment of subclinical hypothyroidism and subclinical
hyperthyroidism? Specifically, what are the consequences of over-treatment, including effects on
bone mineral density and incidence of atrial fibrillation, and how frequently do they occur?

We developed the final analytic framework shown in Figure 1 to guide the literature review.
The analytic framework shows the populations, classification, intermediate outcomes, and health
outcomes we examined in the review. We defined the target population as community-living,
non-pregnant adults, without a history of thyroid disease or symptoms of overt hypothyroidism
or hyperthyroidism, who might be representative of those seen in primary care settings.

In the framework, Arrow 1 represents studies directly comparing the effects of screening
versus not screening on important health outcomes (Key Question 1). Arrow 2, corresponding to
Key Question 2, represents evidence about the potential harms of screening. Arrow 3 represents
studies comparing different strategies (treatment vs. monitoring) for managing individuals who
are found to have borderline high or low TSH levels (Key Question 3). Arrow 4 represents
studies of the harms of treatment. Outcomes of interest for subclinical hypothyroidism were
cardiovascular morbidity and mortality, measures of well-being including but not limited to
cognition and memory, weight change, blood pressure changes, and changes in lipid levels. For
subclinical hyperthyroidism, outcomes of interest were cardiovascular morbidity and mortality,
osteoporotic fractures, measures of well-being including but not limited to cognition and
memory, weight changes, blood pressure changes, changes in bone mineral density, and changes
in lipid levels.
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Figure 1. Analytic framework
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Methods

Topic Development

This topic was nominated by the public as part of AHRQ’s EHC Program. The USPSTF also
expressed interest in updating its 2004 recommendations. We received initial key questions and
an analytic framework from AHRQ.Using the methods of the EHC Program™ and the USPSTF>*
and with members of the USPSTF, external technical experts, and AHRQ staff, we developed a
revised analytic framework and key questions to guide our literature search and review. We
sought input from a representative of the nominating organization, experts in thyroid disease, and
members of the USPSTF to refine the clinical logic and PICOTS (Population, Intervention,
Comparators, Outcome, Timing, and Setting) and to understand the rationale for screening. Draft
key questions were posted for public comment on the EHC Program Web site. The final stage in
topic development was the approval of the scope and key questions for the report by AHRQ
personnel.

Search Strategy

A research librarian searched MEDLINE, the Cochrane Register Database of Systematic
Reviews, and the Database of Abstracts of Reviews of Effects to identify systematic reviews
regarding screening and treatment of subclinical hypothyroidism or subclinical hyperthyroidism,
with no limits on dates (search strategies are described in Appendix B). As described in detail
below, the systematic reviews we identified examined all relevant studies published prior to
2004. Therefore, we searched MEDLINE, AGELINE (AARP.org), EMBASE (embase.com) and
the Cochrane Central Register of Controlled Trials to identify studies regarding screening and
treatment of subclinical hypothyroidism or subclinical hyperthyroidism published from 2002
(thereby allowing an overlap with all previous reviews) to May 2010. In addition to searching
bibliographic databases, we sought additional materials by searching for regulatory information,
clinical trial registries, conference proceedings, and other sources of grey literature. Additional
studies were identified from citations in relevant articles, discussions with experts, and requests
to pharmaceutical companies.

We also performed a supplementary search of bibliographic databases that have a higher
concentration of non-English language articles. For this search, we included CINAHL and the
World Health Organization (WHO) Global Health Library, which includes African Index
Medicus, Index Medicus for the Eastern Mediterranean Region, Latin American and Caribbean
Health Sciences Literature, Pan American Health Organization Database, WHO Library
Database, and WHO Western Pacific Region Database.

Selection of Systematic Reviews

The key questions and methods used in the 2004 systematic review by Helfand are similar to
those for this report. A search for additional systematic reviews was conducted to ensure that the
relevant literature included was comprehensive.

Two reviewers evaluated each review at the title/abstract and full-text article stages to
determine eligibility for inclusion. Only reviews that (1) included studies of screening and
treatment for subclinical thyroid dysfunction in asymptomatic individuals, (2) included studies

14



that met the design and quality criteria of this current study, and (3) considered outcomes

included in the analytic framework of the current study were included.

Data Abstraction and Quality Rating of Systematic Reviews

Data from the included systematic reviews (Table 4) were abstracted according to the
guidance provided in the chapter on “Using Existing Systematic Reviews to Replace de Novo
Processes in CERs” from the AHRQ EHC Program Methods Guide for Effectiveness and
Comparative Effectiveness Reviews available at:
http://effectivehealthcare.ahrg.gov/index.cfm/search-for-guides-reviews-and-
reports/?pageaction=displayproduct&productid=318.

Table 4. Included systematic reviews

Author SR assessment of
Year; N Study types, Total quality of primary | Overlapping | Quality of
studies N participants literature studies N°¢ | SR Comments
Helfand RCT, 8; RCT, 291°% Screening Benefits: | Villar: 6 AMSTAR
2004; 8 Metaanalysis NA Surks: 7 9/11
of Screening Harms:
observational Poor
studies, 2 Yield: Good
Treatment Benefits:
Poor
Treatment Harms
Osteoporosis:
Good
Overtreatment:
Good
Other: Poor
Surks RCT, 7; RCT, 301; NA Helfand: 7 AMSTAR
2004;23 CCT, 15; CCT, 442; Villar: 7 3/11
Observational Obs, 21;
studies, 1; Meta, 13
Meta-analysis, | studies, 248
1 patients
Villar 2007; | RCT, 12 RCT, 461+ Maximum Jadad Helfand: 6 AMSTAR | Assessed the
12 score of 5; median | Surks: 7 10/11 quality of the

score of 12 studies
was 4 with a range
of 3to 5

individual
studies using
the Jadad and
Schulz criteria,
but did not
assess the
overall strength
of the evidence
of the body of
literature

Abbreviations: AMSTAR=Assessment of Multiple Systematic Reviews; CCT=controlled clinical trial; NA=not applicable;
RCT=randomized controlled trial; SR=systematic review.
& One study did not report N.
® Two studies (Cooper 1984; Jaeschke 1996) were common to all three reviews.
¢ See Table 6 Study Concordance for details.
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Abstracted data includes the author and year of the review; the number of included studies
and their type (RCT, observational, etc.); total study participants; the reviews assessment of the
quality of the body of evidence if available; the overlap of studies among the reviews; and the
quality of the systematic review. The quality of each study was assessed using the AMSTAR
measurement tool.>

Individual Study Selection

Two reviewers evaluated each study at the title/abstract and full-text article stages to
determine eligibility for inclusion. Studies that included patients with Hashimoto’s disease were
included if those patients were asymptomatic and likely were diagnosed as a result of screening
for antibodies during the study. Because few studies included patients identified through
screening in primary care settings, we included studies of patients from endocrine clinics and
from laboratory database studies in which testing of thyroid function was done for a variety of
reasons.

The types of studies included and excluded were different for the various key questions
(Table 5). For Key Question 1 we included RCTs and observational studies of screening or case-
finding for subclinical thyroid dysfunction. For Key Question 2 we did not restrict our search to
any particular study design but searched for any harms, including those related to treatment as
well as those related to patient issues and concerns about testing, screening, or case finding for
subclinical thyroid dysfunction. For Key Question 3, we restricted our search to RCTs of
treatment for subclinical hypothyroidism. However, because of the paucity of studies, in addition
to RCTs, we included controlled trials, cohort studies, case-control, or other studies that looked
at treatment of subclinical hyperthyroidism. For Key Question 4 we again did not restrict our
search to any particular study design but searched for any articles reporting harms due to
treatment for subclinical hypothyroidism or subclinical hyperthyroidism, including RCTs,
controlled trials, cohort studies, and case-control studies.

A discussion of the costs or cost effectiveness of screening was not within the scope of this
review. The target population was community living adults, representative of primary care
settings. Hospitalized or recently hospitalized participants without history of thyroid disease or
symptoms of overt hypothyroidism or hyperthyroidism were excluded as these individuals may
have elevated TSH levels. Publications from 2002 to the present were included in the study. This
start date was chosen to provide a small period of overlap with the publication date range used in
the most recent AHRQ review (Helfand 2004). Non-English language studies were considered
for inclusion in the review.

Table 5. Criteria for inclusion/exclusion of studies in the review

Controlled Case-control Observational
Key Question RCT Trials Cohort Studies Studies Databases
la and 1b \/ \
2 v N v N v
3 v v v
4 v v v v v

Abbreviation: RCT=randomized controlled trial.
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Data Abstraction and Quality Rating of Individual Studies

We abstracted details about the patient population, study design, data analysis, and results.
One author abstracted data and another author verified data abstraction for accuracy. We used
predefined criteria developed by the USPSTF to assess the internal validity (quality) of studies
(Appendix C). Two authors independently rated the internal validity of each study as “good,”
“fair,” or “poor.” For all studies, we evaluated applicability to populations likely to be
encountered in primary care screening settings. Discrepancies in quality ratings were resolved by
discussion and consensus.

The quality of each study was assessed using criteria established by the USPSTF, and except
for subclinical hyperthyroidism where no good or fair quality studies were found, poor quality
studies were excluded from review.

Data Synthesis

We assessed overall strength for each body of evidence addressing a particular key question
or part of a key question (for example, different treatments or screening tests) using guidance
from the Strength of Evidence chapter of the AHRQ EHC Program Methods Guide for
Effectiveness and Comparative Effectiveness Reviews available at:
http://effectivehealthcare.ahrg.gov/ehc/products/60/294/2009 0805 _grading.pdf.

To assign an overall strength of evidence (“high,” “moderate,” “low,” or “insufficient”) we
considered the number, quality, and size of studies; consistency of results between studies; and
directness of evidence.

External Review

We distributed a draft of the report for review by external experts not affiliated with AHRQ
or the USPSTF, and have revised the report based on their comments as well as on comments
received during the public review period.
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Results

Systematic Reviews

Our search identified 86 unique reviews whose abstracts were reviewed for inclusion
(Figure 2). After review, 18 were pulled for full-text review. Of those 18 reviews, four were not
systematic reviews;** six did not address the key questions of this review;2***>®%51 yyg fell
outside the timeframe for included reviews;**® and three were excluded for reasons discussed
below. The studies included in the three remaining reviews are compared in Table 6.2

Three of these reviews examined the effect of treating subclinical hypothyroidism on
lipids.®>®” All of these demonstrated an improvement in lipids with treatment, but had serious
flaws—they did not distinguish between studies of otherwise healthy patients from those who
acquired hypothyroidism after treatment for hyperthyroidism, or they included poorly done
observational studies.

A recent, good-quality Cochrane review provided the best information about several relevant
outcomes, including cardiovascular mortality and morbidity, symptom improvement, and health-
related quality of life.* That review also examined all-cause mortality, lipid levels, systolic and
diastolic heart function, and adverse effects of levothyroxine. The review concluded that while
there might be some short-term improvement in lipid profiles and left ventricular function with
treatment, trials of thyroid hormone therapy for subclinical hypothyroidism were not suited to
assess survival or cardiovascular morbidity. These trials did not demonstrate that treatment
improved health-related quality of life or symptoms.®*
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Figure 2. Systematic review literature flow diagram
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Table 6. Systematic review study concordance

Surks Helfand Villar Rugge

Study 2004% 2004 2007% 2

o
g
o

Cooper, D.S. etal., 1984 X X

Nystrom, E. et al., 1988 X

Ross, D.S., Daniels, G.H., Gouveia, D.,
1990

X
X
Jaeschke, R. et al., 1996 X

Michalopoulou, G. et al., 1998

XXX X XX

XXX

Meier, C. et al., 2001

b Bt

Monzani, F. et al., 2001"°

Pollock, M.A. et al., 2001"

Caraccio, N., Ferrannini, E. & Monzani, F.,
2002"

X
X
X

Kong, W.M. et al., 2002"° X X X

Yonem, O. et al., 2002"’

Monzani, F. et al., 2004"°

Yazici, M. et al., 2004

XXX

Caraccio, N. et al., 2005

Igbal, A., Jorde, R., and Figenschau, Y.,
2006

Jorde, R. et al., 2006 X

Buscemi, S. et al., 2007°°

Razvi, S. et al., 2007>*

Mikhail, G.S. et al., 2008°°

XIXIXIXIX] X IPXIPXIPXIPXPX] X XXX |XX] XXX

Nagasaki, T. et al., 2009

The earlier reviews™?* addressed screening and treatment of both subclinical hypothyroidism

and hyperthyroidism. As seen in Table 6, there was considerable overlap in the trials reviewed
by these earlier reviews and the Cochrane review. A total of 14 trials were included in one or
more of these reviews. The conclusions of the two earlier reviews largely agreed with those of
the more recent Cochrane review. Because of the convergence of these disparate reviews on a
finding of uncertainty, we considered the evidence from these three reviews to adequately reflect
the state of the evidence through 2007 (the most recent search date for the Cochrane review).
This report, therefore, only addressed the question of whether there is any new evidence from
more recent studies.

Individual Studies

The current review includes eight trials, six of which were not examined in previous
systematic reviews. Four were studies of treatment for subclinical hypothyroidism and two were
studies of treatment for subclinical hyperthyroidism. The flow of studies from initial
identification of titles and abstracts to final inclusion or exclusion using prespecified criteria
(Appendix C) is diagrammed in Figure 3. Our original search found a total of 948 individual
articles published from 2002 to May 2010. After selection of articles for review, we found that
no foreign language articles had been included. To ensure that we had not erred in our selection
of articles we rereviewed the abstracts of foreign language articles from the original search and
expanded our search to include CINAHL and the WHO Global Health Library, databases with
broader indexing of foreign language journals. After the abstracts were reviewed, 297 articles
from our original search were found to meet criteria for full article review. The supplemental
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review resulted in identifying 12 articles for full-text review. Of the 12 foreign-language articles
reviewed, none met criteria for inclusion in this review. The flow of studies from this
supplementary search is diagrammed in Figure 4. Excluded studies are described in Appendix D.
No controlled trials of the benefits or harms of screening (Key Questions 1 and 2) were
identified, but two observational studies relevant to the harms of screening were identified. Six
trials assessed one or more relevant outcomes of treatment for subclinical hypothyroidism (Key
Question 3), but none of them assessed harms systematically.

Several aspects of these trials make their applicability to a U.S. primary care population
problematic. None of the studies was conducted in the United States. Most of the studies
recruited subjects from specialty clinics, rather than from the primary care setting. Additionally,
the studies were relatively short, the longest lasting 12 months. A longer duration would be
needed to compare early treatment with annual retesting, the main alternative in practice.

A meta-analysis was not performed due to the methodological and clinical diversity among
the included studies. The TSH value that was used to diagnose subclinical thyroid dysfunction
varied among the studies. Different dosages of medications were used in the different trials.
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Figure 3. Individual study literature flow diagram
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Figure 4. Foreign language literature flow diagram
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Key Question 1. Does screening for subclinical thyroid dysfunction reduce
morbidity or mortality?

In 2004, Helfand® did not find any studies that evaluated the impact of screening for thyroid
disease on morbidity or mortality. We also identified no controlled trials of screening for
subclinical hypothyroidism or subclinical hyperthyroidism in the general population.

Key Question 2. What are the harms of screening for subclinical thyroid
dysfunction?

Information about the harms of screening is still sparse. We identified no RCTs or controlled
observational studies that evaluated harms associated with screening for subclinical thyroid
dysfunction. Overdiagnosis is a potential harm because TSH levels return to the reference range
in a substantial proportion of individuals.

Potential harms of screening for subclinical hypothyroidism include false positive test results,
anxiety related to test results, and overdiagnosis. There is little direct evidence about these
potential adverse effects of screening.

In the context of screening for subclinical hypothyroidism, overdiagnosis can be defined as
diagnosing subclinical hypothyroidism in a patient who cannot benefit from the diagnosis.
Overdiagnosis is relevant to screening for subclinical hypothyroidism because many individuals
who have a mildly elevated TSH level and a normal free T4 never develop complications and, in
some, the TSH reverts spontaneously to a value below the upper reference limit.

Spontaneous reversion of mildly elevated TSH levels was observed in the Whickham study,
other natural history studies, and in trials of levothyroxine therapy. Recent studies suggest that it
is more frequent than previously thought and that it can occur after a long period of persistent
elevation (Table 7). An observational, population-based study followed elderly patients living in
Leiden, Netherlands, screening for thyroid disease at age 85 and then rechecking thyroid
function at age 88.%” Twenty-one subjects were initially found to have subclinical
hypothyroidism (all were 85 years old). Three years later, none of the subjects had progressed to
overt hypothyroidism, eight continued to have subclinical hypothyroidism, two had developed
subclinical hyperthyroidism, and 11 subjects now had normal thyroid function tests. In the same
study, 12 subjects were initially found to have subclinical hyperthyroidism. Three years later,
one had progressed to overt hyperthyroidism while five continued to have subclinical
hyperthyroidism, five individuals had normal thyroid function, and one subject had developed
subclinical hypothyroidism.

In a natural history study, 107 patients age 55 to 83 with newly diagnosed and untreated
subclinical hypothyroidism referred from general practice and other specialty clinics to an
endocrinology clinic were followed for a mean period of 32 months.®® All patients had two
measurements of TSH above 5.0 mIU/L and free T4 in the normal range of 0.75-2.0 ng/dL one to
three months prior to entering the study. During the 32 month followup period a total of 40
patients (37.4%) reverted back to normal TSH levels without treatment. While this is only a
natural history study, it suggests that overdiagnosis may occur unless treatment is withheld until
repeat testing confirms persistent and progressive elevations.
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Table 7. Screenin

evidence table

Author, year Sample size Quality
Duration Country and population Study design Begun/Completed Results Score
Gussekloo, 2004%” | Born in 1912-1914, and Uncontrolled observational 558 In followup group at age 88, Not
living in Leiden, the study 21/30 with subclinical rated
Netherlands, between hypothyroid were reassessed: 0
September 1997 and had overt hypothyroid, 8 had
September 1999 subclinical, 11 had normal
thyroid, and 2 had overt
hyperthyroid. 12/17 with
subclinical hyperthyroid were
reassessed: one had overt
hyperthyroid, 5 had subclinical
hyperthyroid and 5 had normal
thyroid and 1 had subclinical
hypothyroid
Diez, 2004% Patients with "spontaneous" | Uncontrolled observational 107 28 patients (26.2%) developed Not
subclinical hypothyroidism study overt thyroid failure during rated

referred to an
endocrinology clinic

followup (mean 31.7 months). 40
patients (37.4%) showed normal
TSH at the end of followup
period. Normal TSH levels more
common in those with
nonautoimmune hypothyroidism
(61.5%) and with lower TSH
level at start.

Abbreviation: TSH=thyroid stimulating hormone.
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Key Question 3. Does treatment of patients with subclinical hypothyroidism
or subclinical hyperthyroidism detected by screening affect outcomes?

Subclinical Hypothyroidism

An earlier systematic review conducted for the USPSTF appraised eight trials of treatment
for subclinical hypothyroidism.! Three of the studies"#" included individuals with known
thyroid disease, making them less relevant to a population identified by screening. Only one of
these studies was rated as a good-quality study.'* Cooper found that patients with a history of
Graves disease had a modest improvement in hypothyroid symptoms following one year of
therapy with levothyroxine, but no improvement in lipid levels. Another three studies included
individuals without a history of thyroid disease,’®*"® thus are likely more relevant to primary
care. However, only one was considered of fair quality’® (the others were rated poor®®®) and that
study only found improvement in short-term memory, and failed to find improvement in the
Sickness Impact Profile (SIP). The final two studies included individuals who were euthyroid but
either had a TSH in the 4 to 4.5 mIU/L range’ or had at least three symptoms of
hypothyroidism.”* One study was rated as poor (Michalopoulou, 1998).”* The fair-quality study,
Pollock (2001),* paradoxically, found a reduced SF-36 vitality score in euthyroid patients
treated with levothyroxine.

A 2007 Cochrane review® provided the most recent, good-quality review and meta-analysis
of levothyroxine treatment for subclinical hypothyroidism. The review included 12 studies, five
of which were not included in the reviews by Surks?! or Helfand" (see Table 6). None of the
trials assessed cardiovascular mortality or morbidity, and seven evaluated symptoms, mood, and
quality of life, and found no statistically significant improvement. The authors also noted
methodological deficiencies in previous meta-analyses of the effect of levothyroxine on
cholesterol levels and other lipids. In their systematic review, six of the trials measured plasma
cholesterol or LDL cholesterol. They noted baseline differences in cholesterol levels in several of
the trials, and conducted two analyses finding: (1) the post-treatment difference of the means
favored treatment, but (2) analysis of changes from baseline favored placebo.

Our review includes six trials that were not included in the 2004 USPSTF review,
four of which were not included in the Cochrane review.?*#*¥® (See Table 6 and Tables 8-15.)
These studies were not included because they were published after the literature searches were
performed for the earlier reviews and/or due to differences in inclusion/exclusion criteria. The
largest enrolled 120 individuals, and four enrolled fewer than 70 individuals. The followup
period ranged from 5 to 12 months. Five of the trials did not report their method for allocation
concealment;®*#4#>8 four did not report their method of randomization;**#2% and three reported
the number of patients enrolled at baseline but not at study conclusion, and did not indicate that
intention-to-treat analysis was followed.?"#>% These studies were rated fair quality.

80-82,84-86
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Table 8. Treatment evidence table (subclinical hypothyroidism)

Results

Author, year Sample Size &~no improvement Quality
Duration Country and Population Study Design Begun/Completed f: improvement ? Score
1. Caraccio, Italy. Randomized, placebo- LT4® 12/12 BMI ¢ Fair
2005%° Patients recruited from controlled trial. Placebo: 11/11
6 months outpatient clinic. All Randomization method not

suffered from Hashimoto’'s | stated. Allocation

thyroiditis and had positive | concealment not

antibodies described.

TSH > 3.6 mIU/L
2. Igbal, 2006 Norway. Randomized placebo- LT4: 32/NR Total Cholesterol & Fair
12 months Subclinical hypothyroidism | controlled trial. Placebo: 32/NR LDL &

patients found from Randomization method not HDL &

general health survey. stated. Blinding and Triglycerides &

3.5 <TSH < 10 mIU/L allocation concealment not BMI &

described.

3. Jorde, 2006% Norway. Randomized placebo- LT4: 36/36 Cognitive = Fair
12 months Subclinical hypothyroidism | controlled trial. Placebo: 33/32 General Health &

patients found from Randomization method not Depression &

general health survey. stated. Allocation

3.5 <TSH < 10 mIU/L concealment not

described.

4. Mikhail, 2008%° | Kuwait. Double-blind, Placebo- LT4: 60/NR Total Cholesterol © p<0.03 Fair
52 weeks Patients, age 15-60, from controlled trial. Blinding Placebo: 60/NR LDL  p<0.001

endocrinology outpatient stated but not described; HDL &

clinic. allocation concealment not Triglycerides &

4 <TSH < 10 mIU/L stated.
5. Na%asaki, Japan. Randomized, placebo- LT4: 48/NR Total Cholesterol & Fair
2009° Newly diagnosed patients controlled study. Placebo: 47/NR LDL &
5 months with subclinical Randomization method not HDL &

hypothyroidism due to described. Blinding of Triglycerides &

chronic thyroiditis with patients but not caretakers Blood Pressure &

positive antibodies or assessors described. BMI &

TSH “above the normal
upper limit”

Allocation concealment not
described.
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Table 8. Treatment evidence table (subclinical hypothyroidism) (continued)

Results

Author, year Sample Size &~no improvement Quality
Duration Country and Population Study Design Begun/Completed f: improvement ? Score
6. Razvi, 2007%* United Kingdom. Patients Randomized, placebo- Total Cholesterol  p<0.001
24 weeks from urban, general controlled cross-over (12- LT4:50/50 LDL  p<0.001 Good

practice settings identified | week) trial Placebo: 50/49 HDL &

through laboratory Triglycerides &

database, not through Blood pressure &

screening. Weight &

TSH >4 mIU/L QoL &

Abbreviations: BMI=body mass index; HDL=high-density lipoprotein; LDL=low-density lipoprotein; NR=not reported; QoL=quality of life; TSH=thyroid stimulating hormone.

& LT4: Levothyroxine.

® For details see separate results tables by outcome — Tables 9-15
€ <>: No evidence of benefit; {+: Evidence of benefit.
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Table 9. Quality of life (subclinical hypothyroidism)

Thyroxine Placebo Delta Mean Difference® p value®

Jorde, 2006°” (Norway)

Dosage 109.7 mcg/day (average)

Cognitive Before 1.8+/-3.4 -1.1+/-47

Cognitive After 1.5+/-3.7 -0.9 +/-4.8

Difference NS NS

GHQ-30 Before 1.5+/-2.3 0.7 +/-1.3

GHQ-30 After 1.9+4/-3.3 1.2 +/-2.0

Difference NS NS

BDI Before 4.4 +/- 3.7 3.7+/-3.8

BDI After 4.3 +/- 3.6 3.3+/-4.0

Difference NS NS
Razvi, 2007 (UK)

Dosage 100 mcg/day for 12 weeks

T-QoL After -1.1+4/-1 -1.2 +/- 0.9 0.2 (0.02 to 0.36) NS

Sex life After -2.3+-27 -2.7+/-2.8 0.3(0.02t00.7) NS

Motivation After -3.6 +-2.7 -3.7 +-2.7 0.4 (-0.4t00.9) NS

Worries After -2.5+/-3 -2.8+/-2.9 0.2 (-0.2t00.7) NS

AWI After 2.7 +-24 -2.8+/-2.3 0.1 (-0.3t00.5) NS

Abbreviations: AWI=Average weighted impact of all 18 domains; NS=not significant; QoL=quality of life.

Blank cells denote no data reported.
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Table 10. Weight (kg)/body mass index (BMI) (kg/mz) (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference® p value Difference p value
Caraccio, 2005 (ltaly) BMI BMI
Thyroxine 65 mcg (average) for 6 months 22.8 +/- 0.9 22.3+/-0.9 -0.5 NS
Placebo 22.6 +/- 0.6 22.7 +/- 0.6 0.1 NS
-0.6 NS
Quality: Fair
Igbal, 2006°" (Norway) t BMI BMI
S
Thyroxine 10%%@;%‘;?’% a&‘g’i&é‘sks 28.7 +/-5.7 28.4 +/-5.8 03 NS
Placebo 27.1+/-3.7 27.0+/-4.1 -0.1 NS
-0.2° NS
Quality: Fair
Nagasaki, 2009 (Japan) BMI BMI
Thyroxine 258 megiday (average) fors 1 5504+/-0.48 | 21.8+-0.48 0.2 NS
Placebo 22.2 +/-0.51 22.1 +/- 0.50 -0.1 NS
-0.1° NS
Quality: Fair
Razvi, 2007 (UK) Weight Weight
Thyroxine 100 mcg/day for 12 weeks 75.9 +/- 15.9 75.8 +/- 16.5 -0.1 NS
Placebo 77.0 +/-16.9 76.5 +/- 16.7 -0.5 NS
-0.6 (-1.1to -
0.1) NS
Quality: Good

Abbreviations: BMI=body mass index; NS=not significant.
2 Difference calculated from numbers provided.
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Table 11. Blood pressure (mmHg) (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference® p value Difference p value
Nagasaki, 2009 (Japan) Systolic Systolic
Thyroxine 258 mcg/dr?])c’)r(]?r‘}’:rage) for5 132.8 +/-3.9 128.8 +/-3.8 4.0 NS
Placebo 133.1 +/-3.4 132.2 +/- 3.5 -0.9 NS
-3.1° NS
Diastolic Diastolic
Thyroxine 74.3 +/- 2.9 72.7 +- 2.2 -1.6 NS
Placebo 75.7 +/-1.9 72.8 +/-2.0 -2.9 NS
1.3° NS
Quality: Fair
Razvi, 2007 (UK) Systolic Systolic
Thyroxine 100 mcg/day for 12 weeks 135.7 +/- 22.6 132.8 +/- 22.8 -2.9 NS
Placebo 129.4 +/- 20.1 134.6 +/- 22.9 5.2 NS
-1.8(-4.6t0
1.0) NS
Diastolic Diastolic
Thyroxine 80.8 +/- 8.3 78.8 +/- 10.3 -2.0 NS
Placebo 79.1 +/- 10.0 79.9 +/- 9.6 0.8 NS
-1.1(-2.8t0
0.5) NS
Quality: Good

Abbreviation: NS=not significant.

2 Difference calculated from numbers provided.
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Table 12. Total cholesterol (mg/dL)? (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference” p value Difference p value
Igbal, 2006°" (Norway)
. 50 mcg/day 1% 6 weeks
Thyroxine 100 mcg/day final 46 weeks 227.7 +/-42.5 220.0 +/-42.5 -7.7 NS
Placebo 223.9 +/- 30.9 223.9 +/- 34.7 0 NS
7.7 NS
Quality: Fair
Mikhail, 2008% (Kuwait)
Thyroxine 72+-38 mcg/\‘j'vaeil(g"erage) for52 | 194.94/-37.8 | 183.0 +/033.6 11.9 <0.001
Placebo 192.6 +/- 27.8 194.5 +/- 25.9 1.9 NS
-13.8° 0.03
Quality: Fair
Nagasaki, 2009%° (Japan)
Thyroxine 258 mcg/dﬁ}‘(’)gj‘r‘]’srage) forS 1 21584104 | 200.3+-6.2 155 NS
Placebo 213.5+/-9.7 205.7 +/- 9.3 -7.8 NS
-7.7° NS
Quality: Fair
Razvi, 2007 (UK)
Thyroxine 100 mcg/day for 12 weeks 235.5 +/- 34.7 220.0 +/- 38.6 -15.5
Placebo 231.6 +/-54.0 | 231.6+-38.6 0 '13'57('%%3 -1 <o001
Quality: Good

Abbreviation: NS=not significant.
2 Converted from mmol/liter by multiplying by 38.6.
P Difference calculated from numbers provided.
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Table 13. Low-density lipoprotein (LDL) cholesterol (mg/dL)? (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference” p value Difference p value
Igbal, 2006°" (Norway)
. 50 mcg/day 1% 6 weeks
Thyroxine 100 mcg/day final 46 weeks 142.8 +/- 34.7 139.0 +/- 34.7 -3.8 NS
Placebo 139.0 +/0 30.9 139.0 +/0 38.6 0 NS
-3.8° NS
Quality: Fair
Mikhail, 2008% (Kuwait)
Thyroxine 72+-38 mcg/\‘j'vaeil(g"erage) for52 | 197441347 | 111.6+-22.8 158 <001
Placebo 107.7 +/- 23.2 120.0 +/- 29.7 +12.3 <0.001
-28.1° <0.001
Quality: Fair
Nagasaki, 2009%° (Japan)
Thyroxine 258 mcg/dr%r(jr‘]’srage) for5 1382 4/-85 | 121.2 +/-11.2 17.0 NS
Placeho 1374 +/-7.7 129.7 +/- 7.3 -1.7 NS
-9.3°
Quality: Fair
Razvi, 2007 (UK)
Thyroxine 100 mcg/day for 12 weeks 139.0 +/- 30.9 131.2 +/- 30.9 -7.8
Placebo 139.0 +/- 46.3 142.8 +/- 34.7 +3.8
7.7 (-15to -
3.9) <0.001
Quality: Good

Abbreviation: NS=not significant.
2 Converted from mmol/liter by multiplying by 38.6.
P Difference calculated from numbers provided.
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Table 14. High-density lipoprotein (HDL) cholesterol (mg/dL)? (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference” p value Difference p value
Igbal, 2006°" (Norway)
. 50 mcg/day 1% 6 weeks

Thyroxine 100 mcg/day final 46 weeks 57.9 +/-15.4 57.9 +/-15.4 0.0 NS

Placebo 57.9 +/- 23.2 57.9 +/- 19.3 0.0 NS o° NS
Quality: Fair
Mikhail, 2008% (Kuwait)

Thyroxine 72+-38 mcg/\‘j'vaeil(g"erage) for52 1 46341127 | 45.9+-124 0.4 NS

Placebo 44.4 +/- 8.9 425 +/-9.7 -1.9 NS

1.5° NS

Quality: Fair
Nagasaki, 2009%° (Japan)

Thyroxine 25.8 mcg/ dr?%r(]?%’srage) for5 54.4 +-1.9 54.4 +/- 3.1 0.0 NS

Placebo 53.3 +/- 2.3 53.7 +/- 2.3 0.4 NS -0.4° NS
Quality: Fair
Razvi, 2007 (UK)

Thyroxine 100 mcg/day for 12 weeks 65.6 +/- 19.3 61.8 +/- 19.3 -3.8

Placebo 61.8 +/- 154 65.6 +/- 19.3 3.8

-2.3(-3.9to -
0.4) NS

Quality: Good

Abbreviation: NS=not significant.
2 Converted from mmol/liter by multiplying by 38.6.
P Difference calculated from numbers provided.
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Table 15. Triglycerides (mg/dL)? (subclinical hypothyroidism)

Treatment/No
Treatment
Before-After Change
Study, Year (Country) Dosage/Duration Before After Difference” p value Difference p value
Igbal, 2006°" (Norway)
. 50 mcg/day 1% 6 weeks
Thyroxine 100 mcg/day final 46 weeks 132.9 +/-79.7 132.9 +/- 88.6 0 NS
Placebo 141.8 +/- 79.7 141.8 +/- 62.0 0 NS
0° NS
Quality: Fair
Mikhail, 2008% (Kuwait)
Thyroxine 72+-38 mcg/\‘j'vaeil(g"erage) for52 | 104541629 | 84.2+-47.0 -20.3 <0.002
Placebo 89.5 +/- 58.5 93.9 +/- 52.3 4.4 NS
-24.7° NS
Quality: Fair
Nagasaki, 2009%° (Japan)
Thyroxine 258 mcg/dﬁ}‘(’)gj‘r‘]’srage) forS 1 118741124 | 132.9+/-14.2 14.2 NS
Placeho 121.4 +/-11.5 122.3+/-12.4 0.9 NS
13.3° NS
Quality: Fair
Razvi, 2007 (UK)
. 106.3 (62.0 to 115.2 (44.3 to
Thyroxine 100 mcg/day for 12 weeks 327.8) 363.3) 8.9 NS
106.3 (44.3t0 | 115.2(35.41t0
Placebo 274.7) 451.9) 8.9 NS
-5.3(-17.7 to
-8.9) NS
Quality: Good

Abbreviation: NS=not significant.
2 Converted from mmol/liter by multiplying by 88.6.
P Difference calculated from numbers provided.
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Cardiac Events
None of the studies evaluated the effect on cardiovascular morbidity or mortality from
treatment of subclinical hypothyroidism with levothyroxine.

Quality of Life

Two studies, with a total of 169 subjects, evaluated the effect of treatment on measures of
quality of life. One good-quality, 12-week crossover study (Razvi) enrolled 100 participants
from 322 patients from urban, general practices in the United Kingdom identified as eligible
from thyroid function tests from a laboratory database.®* Of the 322 patients originally identified
as eligible, 63 percent had been tested either for symptoms attributable to hypothyroidism
(n=179) or because of familial history of thyroid disease (n=24). Fifty of the enrollees were
given 100 mcg of levothyroxine without dose titration and 50 were given placebo for 12 weeks.
Patients then switched treatment arms without a wash-out period. (The half-life of thyroxine is
estimated to be 5 to 9 days.) While the absence of a washout period could introduce bias, it
would bias the study towards the null, that is, decrease the likelihood of demonstrating a
treatment effect. The primary endpoints of this study were improved brachial artery flow-
mediated dilatation (as a marker of vascular endothelial function) and total cholesterol.
Secondary endpoints assessed were changes in weight (as measured by BMI) and patient-
reported outcomes including perceived health status, hypothyroidism-specific quality of life, and
hypothyroid symptoms (as assessed by questionnaires). This trial found no improvement in
overall quality of life measures; health status, as measured by the SF-36v2; or treatment
satisfaction.

The other trial (Jorde, N=69) recruited subjects who had a TSH level between 3.5 and 10
mU/L from a population-based sample in Norway. Asymptomatic subjects who had no history of
thyroid disease were invited to participate in a 12-month trial of levothyroxine treatment. After
12 months, there was no significant improvement in cognitive or emotional function or in
hypothyroid symptoms.®

Weight/Body Mass Index (BMI)

Four studies with a total of 305 subjects looked at either weight or BMI. Study periods
ranged from 5% to 12 months.®* Three were rated fair quality;**®*®® one was rated good quality.®*
None found any significant change in either weight or BMI after 5 months,®® 24 weeks,*

6 months,® or 1 year.®

Blood Pressure

Two studies, with a total of 195 subjects looked at blood pressure. One five-month study
(n=95) was rated fair quality®® the other (n=100), a 12-week cross-over study, was rated good.®*
Neither found significant change in blood pressure.

Lipids

Four studies with a total of 379 subjects evaluated the impact of treatment on lipids. Two
found improvements to lipids; two found no improvement.

The good-quality randomized, controlled 12-week, cross-over trial showed modest
improvement in total cholesterol and LDL.2* The study also reported results for changes in LDL,
HDL, and triglycerides. Razvi found a significant decrease in total cholesterol of 5.8 percent
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(from 235.5 mg/dL to 220.0 mg/dL; p = <0.001) and a significant 5.6 percent decline in LDL
(from 139.0 mg/dL to 131.2 mg/dL; p=<0.05).

We also found one fair-quality RCT that demonstrated improvement in total cholesterol and
LDL from treatment for subclinical hypothyroidism.® While this study described itself as a
double-blind randomized, placebo-controlled trial, blinding was not described nor was allocation
concealment. In addition, the number of enrolled patients was described at baseline, but not at
the end of the study, and there was no mention of intention to treat analysis. This study of 120
patients from an endocrinology outpatient clinic in Kuwait found a significant decline in LDL of
12.4 percent (from 127.38 mg/dL to 111.55 mg/dL; p<0.01) and a significant 6.1 percent decline
in total cholesterol (194.9 mg/dL to 183.0 mg/dL; p< 0.0001).

Igbal 2006,%* a fair quality study with 64 subjects did a post hoc analysis and found a
significant decline in total cholesterol and LDL in the subgroup of 23 patients with serum TSH at
the end of the 12-month study within the range 0.2 — 2.0 mIU/L but no difference in lipids when
considering the full study sample. This study reported the number of patients enrolled at baseline
but not at study conclusion and did not indicate that intention-to-treat analysis was followed.
Nagasaki 2008,%° a fair-quality study of 95 subjects found no improvement in any lipids. Like
Igbal, Nagasaki reported the number of patients enrolled at baseline but not at study conclusion
and did not indicate that intention-to-treat analysis was followed.

Subclinical Hyperthyroidism

No controlled trials for the treatment of subclinical hyperthyroidism were found in the
Helfand 2004 systematic review for the USPSTF.! We identified two poor-quality controlled
trials that assessed the effect of treatment of subclinical hyperthyroidism.”"® (See Tables 16
through 20) Buscemi (2007)%® (N=14) was designed to assess the effects of treatment of
subclinical hyperthyroidism on the heart as measured by blood pressure, basal heart rate, 24-hour
heart rate, and atrial and ventricular premature beats; on bone turnover; and on bone density as
measured by heel ultrasonometry (Stiffness Index). That study found a small, but significant
weight gain (BMI 27.3 +/- 1.3 kg/m? to 27.8 +/- 1.4 kg/m? in treated patients vs. 27.9 +/- 1.2
kg/m?to 28.1 +/- 1.0 kg/m? in untreated controls; p < 0.05) after 12 months of treatment with
methimazole. However, this study was weakened by failure to conceal allocation (alternating
assignment) and lack of blinding (patients were given the option of changing their randomly
assigned group; blinding of assessors was not described). In Yonem (2002)" (N=20), 10 patients
with subclinical hyperthyroidism randomized to treatment with propylthiouracil (nine patients)
or radioiodine (one patient) were compared with 10 patients randomized to no treatment and
found no change in bone mineral density or lipids, a small, but significant decrease in mean
daytime systolic blood pressure (from 115.00 +/- 2.78 mmHg to 112.42 +/- 2.66 mmHg in
treated patients vs. from 114.50 +/- 3.21 to 113.70 +/- 2.62 mmHg in untreated controls; p <
0.05), and inconsistent findings with regard to patient-reported outcomes. Of the 10 patients
randomized to treatment, nine received propylthiouracil and one received radioactive iodine, and
the analysis did not distinguish between treatments. In addition, patients randomized to control
received no treatment and so the study was not adequately blinded.
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Table 16. Treatment evidence table (subclinical hyperthyroidism)

Graves disease and 8 with

Multiple treatments not

separately

Bone Mineral Density

Results
Author, year Sample size &no improvement Quality
Duration Country and population Study design Begun/Completed f: improvement ® Score
1. Buscemi, 2007% | Italy. Controlled trial. Treatment | Methimazole: 7/7 BMI tP Poor
12 months Newly diagnosed patients. allocation through alternate | No treatment: 7/7 Blood Pressure &
TSH < 0.49 mIU/L assignment. Patients given
option of changing
assigned group (none did).
Not blinded.
2. Yonem, 2002”7 Turkey. RCT. Randomization Propylthiouracil: 9/NR Total Cholesterol & Poor
6 months Patients with subclinical method not stated. Not Radioactive lodine: 1/NR LDL &
hyperthyroidism for 6 — 60 blinded. Allocation No Treatment: 10/NR HDL &
months. 2 patients with concealment not described. | Treatments not analyzed Triglycerides &
<
@

autonomous nodule.
TSH < 0.4 mIU/L

analyzed separately

Blood Pressure

Abbreviations: BMI=body mass index; HDL=high-density lipoprotein; LDL=low-density lipoprotein; NR=not reported; RCT=randomized controlled trial; TSH=thyroid

stimulating hormone.

2 For details see separate results tables by outcome — Tables 17-20
b & No evidence of benefit; ¢ Evidence of benefit.
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Table 17. Body mass index (BMI) (kg/mz) (subclinical hyperthyroidism)

Before-After

Treatment/No
Treatment
Before-After

Study, Year (Country) Dosage/Duration Before After Difference® p value Difference® p value
Buscemi, 2007 (ltaly)
TSH > 0.01: 10 mg/day
Methimazole TSH <=0.01: 15 mg/day for 12 27.3+/-1.3 27.8+/-1.4 0.5 <0.05
months
No Treatment 27.9+/-1.2 28.1 +/-1.0 0.2 NS
0.3 NR

Quality: Poor

Abbreviations: NR=not reported; TSH=thyroid stimulating hormone.

2 Difference calculated from numbers provided.

39




Table 18. Blood pressure (mmHg) (subclinical hyperthyroidism)

Before-After

Treatment/No
Treatment
Before-After

Study, Year (Country) Dosage/Duration Before After Difference® p value Difference® p value
Buscemi, 2007 (ltaly) Systolic Systolic
TSH > 0.01: 10 mg/day
Methimazole TSH <=0.01: 15 mg/day for 12 139 +/- 6 136 +/- 4 -3 NS
months
No Treatment 136 +/- 8 126 +/- 11 -10 NS
7 NS
Diastolic Diastolic
Methimazole 79 +/- 3 78 +/- 3 -1 NS
No Treatment 78 +/- 3 80 +/- 3 +2 NS
-3 NS
Quality: Poor
Yonem, 2002”7 (Turkey) g?ﬁgﬂs g?ﬁgﬂs
Propylthiouracil or P_ropy_lthioura_mil 150 mg/day
- . . Radioactive lodine not stated for 6 | 115.00 +/- 2.78 | 112.42 +/- 2.66 -2.58 <0.05
Radioactive lodine months
No Treatment 114.50 +/-3.21 | 113.70 +/- 2.62 -0.80 NS
-1.78 NR
Daytime Daytime
Diastolic Diastolic
Propylthiouracil or 7110 +/-2.37 | 69.40 +/-1.78 -1.70 NS
Radioactive lodine
No Treatment 72.70 +/- 2.00 72.10 +/- 2.37 -0.60 NS
-1.1
Nighttime Nighttime
Systolic Systolic
Propylthiouracil or 98.50 +/-2.96 | 100.10 +/- 2.25 1.60 NS
Radioactive lodine
No Treatment 100.60 +/- 2.29 | 101.60 +/- 1.96 1.00 NS
0.6 NS
Nighttime Nighttime
Diastolic Diastolic
Propylthiouracil or 62.80 +/- 1.95 | 61.50 +/- 1.40 -1.30 NS
Radioactive lodine
No Treatment 62.30 +/- 1.71 61.80 +/- 2.80 -0.50 NS
-0.8 NS

Quality: Poor

Abbreviations: NS=not significant; NR=not reported. ® Difference calculated from numbers provided.
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Table 19. Bone mineral density (g/cmz) (subclinical hy

erthyroidism)

Before-After
Difference?®

Treatment/No
Treatment
Before-After

Study, Year (Country) Dosage/Duration Before After p value Difference® p value
Yonem, 2002”7 (Turkey) Femur Neck Femur Neck
Propylthiouracil or P_ropy_lthiourz_acil 150 mg/day
- . . Radioactive lodine not stated for 6 | 0.828 +/- 0.038 | 0.826 +/- 0.042 -0.002 NS
Radioactive lodine months
No Treatment 0.848 +/- 0.017 | 0.868 +/- 0.019 0.020 NS
-0.022 NS
Lumbar Lumbar
Vertebra Vertebra
Propylthiouracil or 0.991 +-0.046 | 0.998 +/- 0.048 0.007 NS
Radioactive lodine
No Treatment 0.968 +/- 0.030 | 0.968 +/- 0.030 0.000 NS
Quality: Poor 0.007 NS

Abbreviation: NS=not significant.

2 Difference calculated from numbers provided.
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Table 20. Lipids (mg/dL) (subclinical hyperthyroidism)

Treatment/No
Treatment
Before-After Before-After
Study, Year (Country) Dosage/Duration Before After Difference® p value Difference® p value
Yonem, 2002”7 (Turkey) Total Cholesterol | Total Cholesterol
Propylthiouracil or Pro_pylth!ouraci! 150 mg/day
- . . Radioactive lodine not stated 183.0 +/- 12.0 182.6 +/- 8.9 -0.4 NS
Radioactive lodine for 6 months
No Treatment 161.7 +/- 10.0 157.1 +/- 6.6 -4.6 NS
4.2 NS
LDL Cholesterol LDL Cholesterol
Propylthiouracil or 1100 +/- 8.8 105.8 +/- 6.6 4.2 NS
Radioactive lodine
No Treatment 86.9 +/- 6.9 91.1 +/- 5.8 4.2 NS
-8.4 NS
HDL Cholesterol HDL Cholesterol
Propylthiouracil or 54.4 +/- 4.6 47.5+/-3.9 6.9 NS
Radioactive lodine ’ ) ) ) ’
No Treatment 52.5 +/- 5.8 48.3 +/- 3.5 -4.2 NS
-2.7 NS
Triglycerides Triglycerides
Propylthiouracil or 124.0 +-15.9 39.9 +/- 23.9 84.1 NR
Radioactive lodine
No Treatment 93.9 +/- 10.6 76.2 +/- 14.2 -17.7 NS
Quality: Poor -66.4 NS

Abbreviations: HDL=high-density lipoprotein; LDL=low-density lipoprotein; NR=not reported; NS=not significant.
Note: Converted total cholesterol, LDL, and HDL from mmol/liter by multiplying by 38.6 and triglycerides by 88.6.
2 Difference calculated from numbers provided.

42




Key Question 4. What are the harms of treatment of subclinical
hypothyroidism and subclinical hyperthyroidism?

Until August, 2000, levothyroxine sodium was an unapproved marketed drug. In August
1997, the U.S. Food and Drug Administration declared levothyroxine sodium tablets a “new
drug,” requiring manufacturers to submit a new drug approval to continue manufacturing it. The
first product was approved in August, 2000. The product label mentions adverse effects on bone
mineral density and the cardiovascular system, such as provocation of angina and arrhythmias
and increased cardiac wall thickness. The U.S. Food and Drug Administration medical reviewer
cited the following evidence regarding the safety of levothyroxine:

e Elderly patients > 60 years, with TSH suppressed to <0.1 mIU/L due to either subclinical
hyperthyroidism or overtreatment with levothyroxine had approximately a 3-fold
increased incidence of atrial fibrillation over a 10-year period compared with those with
normal TSH levels®

e Two systematic reviews found that long-term suppression therapy with levothyroxine led
to dets:zrggses in bone mass in post-menopausal women. No adverse effect was found in
men.”

The approval was conducted without requiring manufacturers to conduct studies to estimate
the actual risks of short-term or long-term adverse effects. Consequently, scant information
regarding the adverse effects of thyroid replacement is available. The 2004 Helfand review" and
the Cochrane review both mentioned that information is lacking about the frequency and severity
of side effects when levothyroxine is used to treat subclinical hypothyroidism.

Three of the studies reviewed by Helfand (2004) provided some information on harms.
In one study,** out of 33 individuals, four treated with levothyroxine (and six with placebo) “felt
worse.” Another study reported that out of 37 total individuals, one developed atrial fibrillation,
and one developed angina.” A third study found anxiety scores to be higher in the levothyroxine
treated group.’® In another study of 20 individuals, two in the treatment arm dropped out, one for
“nervousness” and another for “a sense of tachycardia.”®® The final study reported that within the
treatment group a reduction in SF-36 vitality scores was found.”

None of newer studies of treatment for either subclinical hypothyroidism or subclinical
hyperthyroidism systematically evaluated harms. An assessment of harms was likely not a part of
any of the studies’ protocols, nor does it appear that study participants were provided with a list
of potential harms and asked to identify those that they experienced. Of the six studies of
treatment of subclinical hypothyroidism included in the current review, only one reported on
harms, stating that none of the patients reported side effects that would have required withdrawal
or dose reduction.® One®* of the other five reported that one participant withdrew from the study
after reporting side effects from 12 days of placebo treatment; a second®” reported that one
subject in the placebo group dropped out after six months because of serious disease unrelated to
thyroid function.

The long-term adverse effects of levothyroxine therapy may depend on careful clinical and
laboratory monitoring and adjustment of dosage accordingly. The previous systematic review
demonstrated that overtreatment with levothyroxine leading to undetectable TSH levels is
common in practice.? We did not identify more recent data to estimate the frequency of
overtreatment in current practice.

71,72,75
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For subclinical hyperthyroidism, one of the two studies of treatment reported that they “did
not find any increase in confusion, myopathy, atrial fibrillation, and deep tendon reflexes
incidence” in either the treatment or observation group before or after treatment/observation.”’
The second study® did not discuss harms.

While none of the six included subclinical hypothyroidism studies discussed unnecessary
treatment as a harm, three of the studies reported a decline in the TSH value in the placebo
subjects.?2%® This suggests that at least some individuals who are classified with subclinical
hypothyroidism will spontaneously improve, and therefore, unnecessary treatment can occur if a
strategy of early treatment is undertaken.
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Discussion
Tables 21 and 22 summarize our findings by key question.

Benefits of Screening/Treatment

No comparative studies have evaluated the benefits of screening for thyroid disease versus no
screening (Key Question 1). Thus, it remains unknown if screening the general population with a
serum TSH test will improve outcomes. The rationale for screening is based on the premise that
subclinical hypothyroidism and hyperthyroidism have an inherent detrimental effect on health.
We did not systematically review the literature concerning the relationship between mildly
elevated TSH levels and long-term cardiovascular and cognitive effects. In previous systematic
reviews, the relationship between subclinical hypothyroidism and risk factors for coronary
disease was inconsistent. More recent studies, in particular the reanalysis of the Whickham data,
suggest that subclinical hypothyroidism may be associated with increased cardiovascular
morbidity over 20 years, but the validity and practical value of this observation is unclear. For
example, whether a mildly elevated TSH confers additional risk for coronary events in the
current era of widespread screening and treatment of hyperlipidemia is unclear, and the new data
do not permit any estimate of the additional predictive ability of a TSH level above that of
widely used risk assessment instruments based on the Framingham study.

Additionally, it is still unknown if treating individuals found to have subclinical thyroid
dysfunction through population-based screening is beneficial compared with watchful waiting. In
attempting to demonstrate the benefit of treatment, the literature contained a fair number of
rigorous studies that looked at a variety of physiological parameters. These studies represent
potentially important work that might someday help explain all the effects of thyroid hormone
within the body and help explain why thyroid hormone is beneficial. However, we found only
six trials of good or fair quality that reported outcomes that were in our analytic framework. No
studies assessed effects on cardiac events. None of the studies found an improvement in patient-
centered outcomes. Within the included studies, BMI/weight and measures of well-being were
the only patient-centered outcomes evaluated, and improvement with treatment was not found.
Four studies evaluated changes in intermediate outcomes that were included in our analytic
framework. The findings regarding lipids were inconsistent, with two of the four studies finding
some improvement and two finding no change.®*#*¥® Neither of the two studies evaluating blood
pressure found a significant change.?*%
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Table 21. Summary of evidence for subclinical hypothyroidism

Key Question

Study Type: Number of studies
Number of subjects

Risk of Bias

Consistency

Directness

Precision

Comments

Magnitude of
effect
(strength of
evidence)

KQL1. Does
screening for
subclinical thyroid
dysfunction reduce
morbidity or
mortality?

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

KQ 2. What are the
harms of screening
for subclinical
thyroid
dysfunction?

2 studies

NA

No major
inconsistency

Indirect;

Low to
moderate
applicability to
primary care

NA

No RCTs
were
identified; two
natural history
studies
demonstrating
indirect
evidence of
potential harm
were included

(Insufficient)

KQ 3. Does
treatment of
patients with
subclinical
hypothyroidism
detected by
screening affect
outcomes?

Cardiovascular
events, coronary
artery disease, and
heart failure

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Overall quality of life

RCT: 2
169

Medium

Consistent

Indirect;
Moderate
applicability to
primary care
setting

Imprecise:
Small studies
of 100 and 69
subjects

No effect
(Low)
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Table 21. Summary of evidence for subclinical hypothyroidism (continued)

Study Type: Number of studies

Magnitude of
effect
(strength of

Key Question Number of subjects Risk of Bias Consistency | Directness Precision Comments evidence)
Changes in RCT: 2 Medium Consistent Indirect; Imprecise: No effect
mood/cognition 169 Moderate Small studies (Low)
applicability to | of 100 and 69
primary care subjects
setting
Weight/BMI changes | RCT: 4 Medium Consistent Indirect Imprecise; No effect
305 The largest (Low)
study had 100
subjects; the
smallest had
23
Blood pressure RCT: 2 Medium Consistent Indirect; Imprecise No effect
changes 195 Low (Low)
applicability to
asymptomatic
patients in
primary care
settings
Changes in lipid RCT: 4 Medium Inconsistent Indirect; Imprecise Small effect
levels 379 Low for LDL and
applicability to total
asymptomatic cholesterol
patients in (Low)
U.S. primary
care settings
KQ4. What are the No Studies NA NA NA NA (Insufficient)

harms of treatment
of subclinical
hypothyroidism and
subclinical
hyperthyroidism?

Abbreviations: BMI=body mass index; LDL=low-density lipoprotein; NA=not applicable; RCT=randomized controlled trial.
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Table 22. Summary of evidence for subclinical hyperthyroidism

Key Question

Study Type: Number of studies
Number of subjects

Risk of Bias

Consistency

Directness

Precision

Comments

Magnitude of
effect
strength of
evidence

KQL1. Does
screening for
subclinical thyroid
dysfunction reduce
morbidity or
mortality?

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

KQ 2. What are the
harms of screening
for subclinical
thyroid
dysfunction?

No studies

NA

NA

NA

NA

NA

No evidence
(Insufficient)

KQ 3. Does
treatment of
patients with
subclinical
hyperthyroidism
detected by
screening affect
outcomes?

Cardiovascular
events including
angina, atrial
fibrillation, and other
clinically significant
arrhythmias

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Fractures

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Overall quality of life

No studies

NA

NA

NA

NA

No evidence
(Insufficient)

Changes in
mood/cognition

No studies

NA

NA

NA

NA

No evidence
(Insufficient)
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Table 22. Summary of evidence for subclinical hyperthyroidism (continued)

Study Type: Number of studies

Magnitude of
effect
strength of

Key Question Number of subjects Risk of Bias Consistency | Directness Precision Comments evidence
Weight/BMI changes | Controlled trial: 1 High NA Direct Imprecise About 1%
14 greater
decrease in
BMI in treated
as compared
to placebo
group;
absolute
change in
BMI in treated
group of 0.5
kg/m?
(Insufficient)
Blood pressure RCT: 1 High Inconsistent Indirect; Imprecise 2.58 mmHG
changes 20 Treated reduction
Controlled trial: 1 subjects in daytime
14 one study systolic blood
included 2 pressure from
patients with 1 study; no
Graves change in 2"
disease and 8 study
with (Insufficient)
autonomous
nodules
Changes in bone RCT: 1 High NA Indirect; Imprecise No effect
density (as measured | 20 Treated (Insufficient)
by DEXA scan) subjects
included 2
patients with
Graves
disease and 8
with
autonomous
nodules
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Table 22. Summary of evidence for subclinical hyperthyroidism (continued)

Key Question

Study Type: Number of studies
Number of subjects

Risk of Bias

Consistency

Directness

Precision

Comments

Magnitude of
effect
strength of
evidence

Changes in lipid
levels

RCT: 1
20

High

NA

Indirect;
Treated
subjects
included 2
patients with
Graves
disease and 8
with
autonomous
nodules

Imprecise

No effect
(Insufficient)

KQ4. What are the
harms of treatment

of subclinical

hyperthyroidism

and subclinical

hyperthyroidism?

No studies

NA

NA

NA

NA

Insufficient

Abbreviations: BMI=body mass index; DEXA=dual-energy X-ray absorptiometry; NA=not applicable; RCT=randomized controlled trial
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The literature surrounding subclinical hyperthyroidism was particularly sparse; we only
found two poor quality controlled trials. One found a slight improvement in weight gain after
12 months of treatment with methimazole, but no change in blood pressure. The other study
found a small decrease in the mean daytime systolic blood pressure.’”#®

Harms of Screening/Treatment (Key Questions 2 and 4)

The harms of screening are still poorly studied. Indirect evidence appears to indicate that
overdiagnosis, and thus, over-treatment could be a potential problem.

The harms of treatment also remain insufficiently studied. We found no studies that primarily
focused on the harms of treatment. Of the studies that evaluated the benefits of treating
subclinical hypothyroidism, only one reported that no subjects had side effects that required
withdrawal or dose reduction.®® One study that evaluated the benefits of subclinical
hyperthyroidism, reported simply that there was no “increase in confusion, myopathy, atrial
fibrillation, and deep tendon reflexes” with treatment.”’

Strength of Evidence

The EPC strength of evidence assessment involves assessing the body of literature based on
four domains: risk of bias, consistency, directness, and precision.

Risk of Bias

The possibility of bias or error within the studies that evaluated the benefits of treating
subclinical hypothyroidism was moderate. Of the six trials that evaluated the benefits of treating
subclinical hypothyroidism, one study was judged to be of good quality,® the other five, fair
quality. The fair-quality studies did not adequately describe their randomization, allocation,
and/or blinding.20828>5

The possibility of bias within the studies that evaluated the benefits of treating subclinical
hyperthyroidism was high. Both of these studies were of poor quality; assigning treatment or
placebo via alternate assignment and offering the patients the options of switching arms once
assigned®, and not describing randomization, allocation concealment, or blinding.”’
Additionally, in one study different treatments were used in the treatment arm.”’

Consistency

The four trials that evaluated the effect of thyroid replacement therapy on lipids in subjects
with subclinical hypothyroidism were inconsistent. Two trials demonstrated improvement in
lipids,®®° while another two trials showed no improvement.2 Blood pressure changes with
thyroid replacement were also evaluated, and two studies were consistent in demonstrating no
improvement.®*#°

Of the two patient-centered outcomes evaluated in trials evaluating the benefits of treatment,
four studies were consistent in showing no benefit of weight/BMI change,?*®#*#¢ and two
studies were consistent in failing to show improvement in measures of well-being.?#

Of the two studies evaluating the benefits of treating subclinical hyperthyroidism, both
looked at blood pressure. One study found improvement in the mean, daytime systolic blood
pressure’’ while the other did not.®*
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Directness

For the purposes of this report, directness refers to both the applicability of a study to the
population specified for this review (i.e., asymptomatic, non-pregnant individuals seen in
primary care settings) and to the degree to which one can directly associate the intervention to a
patient-centered outcome. As defined by our analytic framework, these include: coronary artery
disease, congestive heart failure, measures of well-being, weight change, progression to overt
disease, osteoporotic fractures, and atrial fibrillation. None of the trials included in this review
found improvement in these outcomes.

The only benefit found was for lipids, an intermediate outcome for which results were
inconsistent.

Applicability

Because (1) the topic was nominated with regard to a particular practice setting (primary
care); (2) the key questions address a specific population (asymptomatic, non-pregnant
individuals); and (3) this review will be used by a body, the USPSTF, to make a recommendation
regarding screening for subclinical thyroid dysfunction, this review considered directness to
include the domain of applicability. Several aspects of these trials make their applicability to the
general U.S. population a concern. First, none of the studies occurred in the U.S. Most of the
studies recruited subjects from specialty clinics, rather than from the primary care setting.
Additionally, the studies were relatively short, the longest lasting 12 months. The applicability of
studies of this duration to a condition that is generally life-long was unclear.

Precision

The studies included in the review were small. Among studies of subclinical hypothyroidism,
the largest contained 120 individuals,® with the smallest having only 23 subjects.”® Of the two
studies of subclinical hyperthyroidism, one had 20 subjects’’ and one 14.2* Due to the small
sample size, none of the included studies were judged to provide a precise estimation of the
effect of treatment.

Limitations

This review was designed to address a very narrow clinical question that lies in the
uncertainty of modern clinical practice: What are the benefits and harms of screening and
subsequently treating subclinical thyroid dysfunction. Not only is this a critical question to
answer for patient management, but also to determine if screening for subclinical thyroid
dysfunction is warranted. In particular, not only would screening find individuals with
subclinical thyroid dysfunction, but it would also identify individuals with overt thyroid disease.
While it remains unclear just how many individuals will have undetected overt thyroid
dysfunction in primary care practices, a large population-based prevalence study performed in
Colorado estimates that about 0.5 percent of the population might have unrecognized overt
thyroid dysfunction.” While it was unclear how many of these individuals might benefit from
screening in primary care practices, it is likely that some would; thus, the benefit of screening
may be underestimated by this review. Moreover, unlike the previous AHRQ report, we did not
systematically review studies of the natural history of subclinical hypothyroidism or reevaluate
literature on this subject that was included in previous reviews.
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Additionally, this review compared the benefits and harms of screening with not screening
for subclinical thyroid dysfunction in primary care practices. The benefits and harms of a third
approach, case-finding, was not evaluated. As described earlier in this review, case-finding is
different from screening in that after a TSH is obtained on all individuals, those with a high TSH
are brought back for a detailed thyroid focused history. The decision to treat is then based on
both the lab value and on the history obtained. This approach may allow those who will most
benefit from treatment to be identified in the most efficient manner. By not including case-
finding as a diagnostic strategy, it is possible that this review failed to evaluate a valid method of
determining thyroid dysfunction in primary care practices.

Most of the studies included in this review did not recruit patients from primary care
practices. Additionally, one of the systematic reviews included contained three studies that had
individuals with known thyroid dysfunction. Ideally, we would have included only studies that
included screen-detected thyroid dysfunction from primary care practices; however, the paucity
of studies compelled the use of less than ideal studies. This limits the applicability to primary
care practices and to screened populations.

Finally, the individual studies that were included in this review used different lab values as
the cutoff for an abnormal TSH and for normal FT4 and used different doses of levothyroxine,
making comparisons between studies difficult. Because of this clinical heterogeneity, a meta-
analysis was not conducted.

Summary of Review Findings

As in 2004, there remains insufficient evidence directly linking screening of asymptomatic
individuals for subclinical thyroid dysfunction to improvements in morbidity or mortality.
However, a growing body of evidence, which this review rates as low quality, continues to
suggest that treating subclinical hypothyroidism is not any more beneficial than watchful waiting
for overall quality of life, mood or cognition, weight/BMI, or blood pressure changes. Studies
regarding lipids remain inconsistent, small, and of varying quality. We, therefore, regard the
evidence concerning lipids as insufficient to determine if treatment is more beneficial than
watchful waiting. Larger trials of treatment that are longer in duration would be helpful in
improving the quality of evidence for all of these outcomes.

The following information from this report may be helpful to the practicing clinician:

e Itis still unclear if subclinical thyroid dysfunction has any impact on patient outcomes;
systematic reviews included in this report regarding all-cause mortality and coronary
artery disease mortality were inconsistent, and indicated that even if treatment is
effective, a clinician would need to screen and treat a large number of patients before
seeing a benefit to any individual patient

e We know that in some natural history studies, as many as 37 percent of patients initially
found to have a elevated TSH and normal free T4 may have a normal TSH within the
three years following initial testing

e We know, therefore, that there is potential for serious harms, including atrial fibrillation
and angina, from unnecessary treatment or overtreatment of subclinical thyroid
dysfunction, although in most cases reported harms appear to be minor, such as increased
anxiety and nervousness, and are likely to improve with discontinuation of therapy

e The strength of evidence is low that treating subclinical hypothyroidism will lead to
improvement in quality of life, mood, cognition, weight/BMI, or blood pressure when
compared with watchful waiting
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e Finally, we know that the current evidence is inconsistent, with a low overall strength of
evidence with regards to the benefits of treatment of subclinical hypothyroidism for
lipids, that improvement is likely to be modest at best, and is likely to be of little clinical
significance.

As in all cases, this evidence should be considered, along with the clinician’s knowledge of
the individual, in making clinical judgments about the appropriate care for each patient. For
instance, one might consider levothyroxine therapy in an individual with both subclinical
hypothyroidism and dyslipidemia who also reports several symptoms of thyroid dysfunction, but
who is at low risk for atrial fibrillation and other possible side effects. However, an individual at
higher risk of atrial fibrillation, who has no or few hypothyroid symptoms, or who is known to
be prone to anxiety might not be a good candidate for treatment.

Emerging Issues/Next Steps

Currently, progression to overt disease is the best established complication of subclinical
thyroid dysfunction. Other possible complications of subclinical hypothyroidism still need to be
fully delineated. The Whickham study was recently re-analyzed and found that the original study
might have underestimated the association between subclinical hypothyroidism and risk for
coronary events over 20 years.*” Other analyses suggest that subclinical hypothyroidism may be
associated with cardiovascular disease in subjects younger than 65 years, but that the magnitude
of risk is low.* These analyses, however, do not establish the prognostic value of a TSH when
added to existing risk scoring systems for cardiovascular events, particularly in the age of
aggressive lipid therapy. Continuing work in this area should improve our understanding of the
risks of cardiovascular complications in people with subclinical thyroid dysfunction and how
those risks vary among different subpopulations.

Additionally, reversion of mildly elevated TSH levels may be more common than previously
thought. Recent studies suggest that reversion can occur even after a long period of persistent
elevation. A recent longitudinal study found that of 102 women with TSH between 0.1 and 0.4
mIU/L 3 percent progressed to overt hyperthyroidism while 24 percent reverted to normal.** In a
cross-sectional study of individuals in their 80s, after three years, of 12 subjects initially found to
have subclinical hyperthyroidism, only one had progressed to overt disease and five had reverted
to normal TSH levels.?’ In that same study, in 21 out of 30 individuals reassessed after initially
found to have subclinical hypothyroidism, none had progressed to overt disease, and 11 had
reverted to normal TSH levels. Studies to discover who might progress to overt disease versus
who might revert back to a normal TSH and the time frame for which this might occur would be
helpful in determining who should be considered for early treatment and for whom watchful
waiting might be more appropriate.

Finally, three recent studies suggest that in the elderly population a slightly elevated TSH
might have a protective effect, questioning the conventional wisdom surrounding treating
subclinical hypothyroidism.2"**** Taken together, these findings suggest the need for a better
understanding of the impact on health outcomes of mildly elevated and mildly depressed TSH
levels and how those impacts vary for different subpopulations, particularly the elderly.

Future Research

Because the prevalence of subclinical thyroid dysfunction in the general population may be
as high as 7 percent in women and 5 percent in men,* determining the harms and benefits of
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screening and treating thyroid disease has the potential to significantly affect the health of many.
Many experts who favor early treatment acknowledge the need for appropriately powered RCTs
comparing early treatment with thyroxine therapy to active surveillance or expectant
management in patients who have a mildly increased serum TSH level.

Prior to conducting trials of screening for subclinical thyroid dysfunction, it may be
important to conduct well-designed trials of treatment versus delayed treatment. Any condition
that is considered appropriate for screening must have an intervention that can clearly improve a
clinical outcome. It would be ideal if the benefits of treatment and an understanding of which
individuals may benefit from treatment were understood prior to determining if screening the
general population is warranted. For a condition to be considered appropriate for screening, there
must be an intervention that can improve a clinical outcome. To date, it remains unclear if
treating subclinical thyroid dysfunction leads to improvement in patient-centered outcomes.
Furthermore, subclinical thyroid dysfunction may only pose a health risk to a particular
subpopulation, and if there is a health risk, treatment may only be effective beyond a specific
TSH threshold. Well designed trials of early versus delayed treatment should be conducted to
determine this. If a treatment benefit is found, then well designed screening trials should be
conducted to determine if screening in the general population is beneficial.

Any trial designed to answer the key questions in this review should follow subjects for at
least three years, preferably longer, and should be powered to detect the harms of therapy. Such a
trial should recruit subjects who were identified by screening and preferably from primary care
practices. Outcomes of interest should include patient-centered outcomes, similar to the ones
outlined in our analytic framework, and any tool used to assess quality of life should be well-
recognized and have a proven track-record. The validity of such a trial can be increased by
requiring a longer pre-randomization period to ensure that subjects have persistently high TSH
levels, and by including and stratifying subjects who have serologic evidence of autoimmunity.
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T3
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Abbreviations

The American College of Obstetricians and Gynecologists
The American College of Physicians

Agency for Healthcare Research and Quality

Assessment of Multiple Systematic Reviews
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Confidence Interval

Effective Health Care Program

Evidence-based Practice Center

High-density Lipoprotein

kilograms per meter squared (a measure of body mass index)
Key question

Low-density Lipoprotein

microgram

milligrams per deciliter

milli-international units per liter

milli-international units per liter squared

millimeters of mercury

nanograms per deciliter

Population, Intervention, Comparators, Outcome, Timing, and Setting
Randomized Controlled Trial

Scientific Information Packet

Thyroid Peroxidase

Thyroid Stimulating Hormone

Triiodothyronine
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United States Preventive Services Task Force
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Appendix A. Lipid Conversion Factors

To Convert From mmol/L to mg/dL

For total, HDL, and LDL cholesterol multiply mmol/L by 38.67
e.g. 3.5 mmol/L = 3.5 mmol/L * 38.67 = 135 mg/dL

For triglycerides multiply mmol/L by 88.57
e.g. 1.9 mmol/L = 1.9 mmol/L * 88.57 = 168 mg/dL

To Convert From mg/dL

For total, HDL, and LDL cholesterol divide mg/dL by 38.67
e.g. 135 mg/dL = 135 mg/dL/38.67 = 3.5 mmol/L

For triglycerides divide mg/dL by 88.57
e.g. 168 mg/dL = 168 mg/dL/88.57 = 1.9 mmol/L
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Appendix B. Search Strategies

Search Strategy for Systematic Reviews and Observational
Studies

Set # Concept Search strategy
MEDLINE #1 Sub-clinical Thyroid ( Hyperthyroidism [Mesh] OR Hypothyroidism [Mesh]OR
(PubMed) Disease (hypothyr* OR hypo-thyr* OR hyperthyr* OR hyper-thyr*)
3/3/10 [tiab] OR (thyroid deficien* OR thyroid insufficien* OR

thyroid failure) [tiab]) AND

( (mild OR compens* OR subclinic* OR moderat* OR short-
term) [tiab])

OR elevated tsh [tiab])

#2 Screening Mass Screening [mesh]OR Thyroid Function Tests
[mesh]OR (screening OR casefinding OR case finding)
[tiab]
#3 Treatment for anti-thyroid [tiab]OR methimazole [tiab]OR Methimazole
hyperthyroidism [mesh]OR propylthiouracil [tiab]OR Propylthiouracil
[mesh]OR (radioactive [tiab] OR radioiodine [tiab])
#4 Treatment for T3 [tiab] OR T4 [tiab] OR thyroxine [tiab] OR thyroxine
hypothyroidism [mesh] OR levothyroxine [tiab] OR triiodothyronine [tiab]

OR triiodothyronine[mesh]OR liothyronine [tiab] OR
(thyrolar [tiab] OR liotrix [tiab]) AND (therapeutic use [sh]
OR treatment [tiab] OR therapy [tiab])

#5 Screening or treatment of | #1 AND (#2 OR #3 OR #4)
sub-clinical thyroid
disease
#6 Systematic reviews systematic[sh]
#7 Observational Studies ((((((((cohort studies[MeSH Terms]) OR comparative

study[MeSH Terms]) OR follow-up studies[MeSH Terms])
OR prospective studies[MeSH Terms]) OR risk
factors[MeSH Terms]) OR cohort[Title/Abstract]) OR
compared[Title/Abstract]) OR groups[Title/Abstract]) OR
multivariate[Title/Abstract]

Systematic Reviews of | #6 AND #5
screening or treatment N=39
for subclinical thyroid

disease

Observational Studies #1 AND #2 AND #7

of Screening for limited to year 2002 and beyond
subclinical thyroid N=236

disease

[MeSH] = exploded term, all subterms and subtrees
included

[tiab] = in title and abstract

* = truncation
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Set #

Concept

Search Strategy

Cochrane
Register
Database of
Systematic
Reviews and
Database of
Abstracts of
Reviews of
Effects (OVID)
3/3/2010

#1

Sub-clinical Thyroid
Disease

((hyperthyroidism.mp.

OR

hypothyroidism.mp.

OR

(hypothryr* or hypo-thyr* or hyperthryr* or hyper-thyr*).mp.
OR

(thyroid deficien* or thryroid insufficien* or thryroid
failure).mp.)

AND

((mild or compens* or subclinic* or moderat* or short-
term).mp.))

OR

elevated adj3 tsh.mp.

#2

Screening

mass screening.mp. or

OR

thyroid function tests.mp. or
OR

screening.mp.

OR

casefinding.mp

OR

case finding.mp.

#3

Treatment for
hyperthyroidism

Antithyroid Agents.mp.

OR

anti-thyroid.mp.

OR

methimazole.mp.

OR

propylthiouracil.mp.

OR

radioiodine.mp. or radioactive.mp.

#4

Treatment for
hypothyroidism

t3.mp.

OR

t4.mp.

OR

thyroxine.mp.

OR
levothyroxine.mp.
OR
triiodothyronine.mp.
OR

liothyronine.mp.

OR

thyrolar.mp. or liotrix.mp.

Systematic Reviews of
screening or treatment
for subclinical thyroid
disease

#1 AND (#2 OR #3 OR #4)
N=40 after deduplication 35




Search Strategy for Individual Studies

MEDLINE
(PubMed)

Set#

Concept

Search strategy

#1

Sub-clinical Thyroid
Disease

( Hyperthyroidism [mesh] OR Hypothyroidism
[mesh](hypothyr* OR hypo-thyr* OR hyperthyr* OR hyper-
thyr*) [tiab] OR (thyroid deficien* OR thyroid insufficien* OR
thyroid failure) [tiab]) AND

( (mild OR compens* OR subclinic* OR moderat* OR short-
term) [tiab])

OR elevated tsh [tiab]

#2

Screening

Mass Screening [mesh]OR Thyroid Function Tests [mesh]OR
(screening OR casefinding OR case finding) [tiab]

#3

Treatment for
hyperthyroidism

anti-thyroid [tiab]OR methimazole [tiab]OR Methimazole
[mesh]OR propylthiouracil [tiab]OR Propylthiouracil
[mesh]OR (radioactive [tiab] OR radioiodine [tiab])

#4

Treatment for
hypothyroidism

T3 [tiab] OR T4 [tiab] OR thyroxine [tiab] OR thyroxine [mesh]
OR levothyroxine [tiab] OR triiodothyronine [tiab] OR
trilodothyronine[mesh]OR liothyronine [tiab] OR (thyrolar
[tiab] OR liotrix [tiab]) AND (therapeutic use [sh] OR
treatment [tiab] OR therapy [tiab])

#5

Treatment in general

((clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical
trials[MeSH Terms] OR clinical trial[Publication Type] OR
random*[Title/Abstract] OR random allocation[MeSH Terms]
OR therapeutic use[MeSH Subheading])

#6

Harms

(adverse effects [sh] OR poisoning [sh]OR toxicity [sh]OR
contraindications [shJOR complications [sh]) OR ( (safe OR
safety OR side-effect$ OR undesirable effect$ OR treatment
emergent OR tolerability OR toxicity) [tw]) OR ( adverse [tiab]
AND (effect$ OR reaction$ OR event$ OR outcome$) [tiab])

#7

Patient issues of
testing

Patient Satisfaction[Mesh]OR Perception[Mesh] OR
Family[Mesh] OR Stress, Physiological[Mesh] OR Attitude to
Health[Mesh]OR False Positive Reactions [Mesh] OR patient
preference* [tiab] OR consequence* [tiab]OR cost [tiab] OR
costs [tiab] OR false positive* [tiab]OR acceptability [tiab] OR
worry [tiab]

#8

RCTs

(randomized controlled trial [pt] OR controlled clinical trial [pt]
OR randomized [tiab] OR placebo [tiab] OR clinical trials as
topic [mesh: noexp] OR randomly [tiab] OR trial [ti]) NOT
(animals [MeSH] not (humans [MeSH] and animals [MeSH]))

KQ1 Screening for
Subclinical Thyroid
Disease

#1 AND #2 AND #8

KQ2 Harms of

(#6 OR #7) AND (#1 AND #2)

Screening

KQ3a treatment #1 AND #3 AND #5
hyper

KQ3b treatment #1 AND #4 AND #8

hypo

KQ4 harms of
treatment

(#3 OR #4) AND #6 AND #1

[MeSH] = exploded term, all subterms and subtrees included
[mesh: noexp] = non-exploded term, no subterms or subtrees
included

[tiab] = in title and abstract

[tw] = word anywhere in the record

[pt] = publication type

* = truncation

all searches were limited to publication date 2002 or later




Cochrane
Register of
Controlled Trials
(OVID)

Set# | Concept Search Strategy
#1 Sub-clinical Thyroid ((hyperthyroidism.mp. or exp Hyperthyroidism/
Disease OR
exp Hypothyroidism/ or hypothyroidism.mp.
OR
(hypothryr* or hypo-thyr* or hyperthryr* or hyper-thyr*).mp.
OR
(thyroid deficien* or thryroid insufficien* or thryroid
failure).mp.)
AND
((mild or compens* or subclinic* or moderat* or short-
term).mp.))
OR
elevated adj3 tsh.mp.
#2 Screening mass screening.mp. or exp Mass Screening/
OR
thyroid function tests.mp. or exp Thyroid Function Tests/
OR
screening.mp.
OR
casefinding.mp
OR
case finding.mp.
#3 Treatment for exp Antithyroid Agents/ or anti-thyroid.mp.
hyperthyroidism OR
methimazole.mp. or exp Methimazole/
OR
propylthiouracil.mp. or exp Propylthiouracil/
OR
radioiodine.mp. or radioactive.mp.
#4 Treatment for t3.mp.
hypothyroidism OR
t4.mp.
OR
exp Thyroxine/ or thyroxine.mp.
OR
levothyroxine.mp.
OR

exp Triiodothyronine/ or triiodothyronine.mp.
OR

liothyronine.mp.

OR

thyrolar.mp. or liotrix.mp.

KQ1/2 Screening

#1 AND #2

KQ3/4 Treatment

#2 AND (#3 OR #4)

all searches limited to publication date 2002 to current

AGELINE
(AARP.org)

hyperthyroidism ; hypothyroidism ; "thyroid deficien*" ;
"thyroid insufficien*" ; "thyroid failure"

AND

“mild; compens* ; subclinic* ; moderat* ; “short-term”

[ all content any position ; = OR]




EMBASE
(EMBASE
.com)

Screening Search
(KQ1 and KQ2)

(Chyperthyroidism'/syn OR 'hypothyroidism'/syn OR ‘'thyroid
deficien' OR 'thyroid insufficien' OR 'thyroid failure') AND
(mild OR compens* OR subclinic* OR moderat* OR 'short-
term’) OR 'elevated tsh') AND (‘mass screening' OR 'thyroid
function tests' OR screening OR casefinding OR case AND
finding)

Treatment KQ3 and
KQ4

((Chyperthyroidism'/syn OR 'hypothyroidism'/syn OR 'thyroid
deficien' OR 'thyroid insufficien' OR 'thyroid failure') AND
(mild OR compens* OR subclinic* OR moderat* OR 'short-
term’) OR 'elevated tsh')

AND

((t3'/exp OR t4 OR 'thyroxine'/exp OR 'levothyroxine'/exp OR
‘triiodothyronine'/exp OR 'liothyronine'/exp) AND (‘therapeutic
use' OR treatment OR ‘'therapy'/exp)

OR

(‘anti thyroid' OR (‘methimazole'/exp OR 'methimazole’) OR
propythiouracil))

AND

(random OR (‘placebo'/exp OR 'placebo’) OR ‘double blind")

Harms of
Treatment KQ4

((Chyperthyroidism'/syn OR 'hypothyroidism'/syn OR 'thyroid
deficien' OR 'thyroid insufficien' OR 'thyroid failure') AND
(mild OR compens* OR subclinic* OR moderat* OR 'short-
term') OR 'elevated tsh')

AND

(('t3'/exp OR t4 OR 'thyroxine'/exp OR 'levothyroxine'/exp OR
‘triiodothyronine'/exp OR 'liothyronine'/exp) AND (‘therapeutic
use' OR treatment OR 'therapy'/exp)

OR

(‘anti thyroid' OR (‘methimazole'/exp OR 'methimazole’) OR
propythiouracil))

AND

((adverse effects' OR (‘poisoning‘/exp OR 'poisoning’) OR
(‘toxicity'/exp OR 'toxicity') OR contraindications OR
complications OR safe OR ('safety'/exp OR 'safety’) OR 'side
effect'$ OR undesirable AND effect$ OR treatment AND
emergent OR tolerability OR ('toxicity'/exp OR 'toxicity')) OR
(adverse AND (effect$ OR reaction$ OR event$ OR
outcome$)))

Grey Literature

Type of
information

Sources Searched

Clinical Trials

ClinicalTrials.gov
Current Controlled Trials
Clinical Study Results
WHO Clinical Trials

Regulatory FDA
Information Health Canada
Authorized Medicines for EU
Conference Conference Papers Index
Proceedings Scopus
Other NIH RePORTER (a searchable database of federally funded

biomedical research projects conducted at universities,
hospitals, and other research institutions)

HSRPROJ (a database providing access to ongoing grants
and contracts in health services research)

Hayes, Inc. Health Technology Assessment

NY Academy of Medicine’s Grey Literature Index




Foreign Language Search Strategy

Set# Concept Search strategy

CINAHL #1 Sub-clinical Thyroid | (((MH "Hyperthyroidism+")

(EBSCO) 1- | S17 Disease OR (MH "Hypothyroidism+")

15-2010 N=266 OR (ti hypothyr* OR ti hypo-thyr* OR ti hyperthyr* OR ti hyper-
thyr* OR ab hypothyr* OR ab hypo-thyr* OR ab hyperthyr* OR
ab hyper-thyr* OR ti thyroid deficien* OR ti thyroid insufficien*
OR ti thyroid failure OR ti thyroid deficien* OR ti thyroid
insufficien* OR ti thyroid failure) )

AND
(ti mild OR ti compens* OR ti subclinic* OR ti moderat* OR ti
short-term OR ab mild OR ab compens* OR ab subclinic* OR
ab moderat* OR ab short-term ))
OR (ti elevated tsh OR ab elevated tsh)
#2 Screening (MH "Health Screening+") OR (MH "Thyroid Function Tests+")
S22 OR (ti screening OR ti casefinding OR ti case finding) OR (ab
N=53698 screening OR ab casefinding OR ab case finding )
#3 Treatment for radioiodine OR ti radioactive OR ("anti-thyroid") or (MH "Thyroid
S28 hyperthyroidism Antagonists") OR propythiouracil OR methimazole
N=382
#4 Treatment for (liotrix OR thyrolar OR liothyronine OR triiodothyronine OR
S41 hypothyroidism "levothyroxine" OR ("thyroxine") OR (MH "Thyroxine") OR ti t4
N=1082 OR ab t4 OR ti T3 OR ab T3)
AND
(ti treatment OR ab treatment OR ti therapy OR ab therapy OR
("therapeutic use") or (MH "Therapeutics"))
#5 Treatment in (MH "Therapeutics+") OR (MH "Random Assignment") OR ti
S48 general random* OR ab random* OR pt clinical trial OR (MH "Clinical
N=647228 Trials+") OR (ti clinical OR ab clinical) AND (ti trial OR ab trial)
#6 Harms ("adverse effects") OR (MH "Adverse Drug Event") OR (MH
S55 "Adverse Health Care Event") OR ("poisoning™) or (MH
N=372918 "Poisoning") OR ("toxicity") or (MH "Drug Toxicity") OR
"contraindications” OR ("complications") or (MH "Treatment
Complications, Delayed") OR ("safety") OR (MH "Safety")
#7 Patient issues of patient preference* OR consequence* OR cost OR costs OR
S63 testing false positive* OR acceptability OR worry OR (MH "False
N=149782 Positive Results") OR (MH "False Negative Results") OR (MH
"Attitude to Health") OR (MH "Stress") OR (MH "Family") OR
(MH "Perception") OR (MH "Patient Satisfaction")
#8 RCTs (MH "Clinical Trials") OR ti randomized OR ti placebo OR ti
S68 randomly
N=80675
KQ1 Screening for | #1 AND #2 AND #8 (2 results both in English)
Subclinical
Thyroid Disease
KQ2 Harms of (#6 OR #7) AND (#1 AND #2) (42 results, 2 non-English)
Screening
KQ3a treatment #1 AND #3 AND #5 (4 results all in English)
hyper
KQ3b treatment #1 AND #4 AND #8 (10 results, 1 non-English)
hypo
KQ4 harms of (#3 OR #4) AND #6 AND #1 (40 results, 2 non-English, one of
treatment these is duplicate)
4 non-English articles found
1/15/2010




WHO Global Health Library (includes African Index Medicus, Index Medicus for the Eastern
Mediterranean Region, Latin American and Caribbean Health Sciences Literature, Pan American
Health Organization database, WHO Library Database, WHO Western Pacific Region database)

SEARCH: (Hyperthyroidism OR hypothyroidism ) AND subclinical AND YEAR>= 2002
AND non-English language
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Appendix C. Criteria for Assessing Internal Validity of

Individual Studies

The Methods Work Group for the US Preventive Services Task Force (USPSTF) developed a
set of criteria by which the internal validity of individual studies could be evaluated. The
USPSTF accepted the criteria, and the associated definitions of quality categories, that relate to
internal validity at its September 1999 meeting.

This appendix describes the criteria relating to internal validity and the procedures that topic
teams follow for all updates and new assessments in making these judgments.

All topic teams use initial “filters” to select studies for review that deal most directly with the
question at issue and that are applicable to the population at issue. Thus, studies of any design
that use outdated technology or that use technology that is not feasible for primary care practice
may be filtered out before the abstraction stage, depending on the topic and the decisions of the
topic team. The teams justify such exclusion decisions if there could be reasonable disagreement
about this step. The criteria below are meant for those studies that pass this initial filter.

Presented below are a set of minimal criteria for each study design and then a general
definition of three categories: “good,” “fair,” and “poor,” based on those criteria. These
specifications are not meant to be rigid rules but rather are intended to be general guidelines, and
individual exceptions, when explicitly explained and justified, can be made. In general, a “good”
study is one that meets all criteria well. A “fair” study is one that does not meet (or it is not clear
that it meets) at least one criterion but has no known “fatal flaw.” “Poor” studies have at least
one fatal flaw.

Systematic Reviews

Criteria

Comprehensiveness of sources considered/search strategy used
Standard appraisal of included studies

Validity of conclusions

Recency and relevance are especially important for systematic reviews

Definition of Ratings From Above Criteria

Good. Recent, relevant review with comprehensive sources and search strategies; explicit and
relevant selection criteria; standard appraisal of included studies; and valid conclusions.

Fair. Recent, relevant review that is not clearly biased but lacks comprehensive sources and
search strategies.

Poor. Outdated, irrelevant, or biased review without systematic search for studies, explicit
selection criteria, or standard appraisal of studies.



Case-Control Studies

Criteria
e Accurate ascertainment of cases
e Nonbiased selection of cases/controls with exclusion criteria applied equally to both
e Response rate
e Diagnostic testing procedures applied equally to each group
e Measurement of exposure accurate and applied equally to each group
e Appropriate attention to potential confounding variables

Definition of Ratings Based on Criteria Above

Good. Appropriate ascertainment of cases and nonbiased selection of case and control
participants; exclusion criteria applied equally to cases and controls; response rate equal to or
greater than 80 percent; diagnostic procedures and measurements accurate and applied equally to
cases and controls; and appropriate attention to confounding variables.

Fair. Recent, relevant, without major apparent selection or diagnostic work-up bias but with
response rate less than 80 percent or attention to some but not all important confounding
variables.

Poor. Major selection or diagnostic work-up biases, response rates less than 50 percent, or
inattention to confounding variables.

Randomized Controlled Trials and Cohort Studies

Criteria

¢ Initial assembly of comparable groups
o for RCTs: adequate randomization, including first concealment and whether potential
confounders were distributed equally among groups
o for cohort studies: consideration of potential confounders with either restriction or
measurement for adjustment in the analysis; consideration of inception cohorts
e Maintenance of comparable groups (includes attrition, cross-overs, adherence,
contamination)
Important differential loss to follow-up or overall high loss to follow-up
Measurements: equal, reliable, and valid (includes masking of outcome assessment)
Clear definition of interventions
All important outcomes considered
Analysis: adjustment for potential confounders for cohort studies, or intention to treat
analysis for RCTs.

Definition of Ratings Based on Above Criteria

Good. Meets all criteria: Comparable groups are assembled initially and maintained throughout
the study (follow-up at least 80 percent); reliable and valid measurement instruments are used



and applied equally to the groups; interventions are spelled out clearly; all important outcomes
are considered; and appropriate attention to confounders in analysis. In addition, for RCTs,
intention to treat analysis is used.

Fair. Studies will be graded “fair” if any or all of the following problems occur, without the fatal
flaws noted in the “poor” category below: Generally comparable groups are assembled initially
but some question remains whether some (although not major) differences occurred with follow-
up; measurement instruments are acceptable (although not the best) and generally applied
equally; some but not all important outcomes are considered; and some but not all potential
confounders are accounted for. Intention to treat analysis is done for RCTs.

Poor. Studies will be graded “poor” if any of the following fatal flaws exists: Groups assembled
initially are not close to being comparable or maintained throughout the study; unreliable or
invalid measurement instruments are used or not applied at all equally among groups (including
not masking outcome assessment); and key confounders are given little or no attention. For
RCTs, intention to treat analysis is lacking.

Diagnostic Accuracy Studies

Criteria

e Screening test relevant, available for primary care, adequately described
Study uses a credible reference standard, performed regardless of test results
Reference standard interpreted independently of screening test

Handles indeterminate results in a reasonable manner

Spectrum of patients included in study

Sample size

Administration of reliable screening test

Definition of Ratings Based on Above Criteria

Good. Evaluates relevant available screening test; uses a credible reference standard; interprets
reference standard independently of screening test; reliability of test assessed; has few or handles
indeterminate results in a reasonable manner; includes large number (more than 100) broad-
spectrum patients with and without disease.

Fair. Evaluates relevant available screening test; uses reasonable although not best standard;
interprets reference standard independent of screening test; moderate sample size (50 to 100
subjects) and a “medium” spectrum of patients.

Poor. Has fatal flaw such as: Uses inappropriate reference standard; screening test improperly
administered; biased ascertainment of reference standard; very small sample size or very narrow
selected spectrum of patients.



Appendix D. Excluded Studies

Excluded Systematic Reviews

Baskin HJ, Cobin RH, Duick DS, Gharib H, Guttler RB, Kaplan MM, et al. American
Association of Clinical Endocrinologists medical guidelines for clinical practice for the
evaluation and treatment of hyperthyroidism and hypothyroidism. Endocr Pract. 2004/07/21
ed2002. p. 457-69. Not a systematic review

Biondi B, Palmieri EA, Lombardi G, Fazio S. Effects of subclinical thyroid dysfunction on the
heart. Ann Intern Med. 2002/12/03 ed2002. p. 904-14. Not a systematic review

Bjorndal MM, Sandmo Wilhelmsen K, Lu T, Jorde R. Prevalence and causes of undiagnosed
hyperthyroidismin an adult healthy population. The Tromso study. J Endocrinol Invest.
2008/12/19 ed2008. p. 856-60. Not a systematic review

Danese MD, Ladenson PW, Meinert CL, Powe NR. Clinical review 115: effect of thyroxine
therapy on serum lipoproteins in patients with mild thyroid failure: a quantitative review of the
literature. J Clin Endocrinol Metab. 2000/09/22 ed2000. p. 2993-3001. Not in time frame for
reviews

Dissemination CfRa. Effects on bone mass of long term treatment with thyroid hormones: a
meta-analysis (Structured abstract). Database of Abstracts of Reviews of Effects2010. Not in
time frame for reviews

Faber J, Galloe AM. Changes in bone mass during prolonged subclinical hyperthyroidism due to
L-thyroxine treatment: a meta-analysis. Eur J Endocrinol. 1994/04/01 ed1994. p. 350-6. Not in
time frame for reviews

Lindstedt G, Eliasson M. [Insufficient evidence for the need of screening and treatment of
subclinical thyroid function disorders. Evidence-based analysis]. Lakartidningen. 2005/02/15
ed2005. p. 30-2, 5. Not a systematic review

Nygaard B. Hyperthyroidism (primary). Clin Evid (Online). 2008/01/01 ed2008. Not related to
key questions

Ochs N, Auer R, Bauer DC, Nanchen D, Gussekloo J, Cornuz J, et al. Meta-analysis: subclinical
thyroid dysfunction and the risk for coronary heart disease and mortality. Ann Intern Med.
2008/05/21 ed2008. p. 832-45. Not related to key questions

Palmieri EA, Fazio S, Lombardi G, Biondi B. Subclinical hypothyroidism and cardiovascular
risk: a reason to treat? Treat Endocrinol. 2005/07/20 ed2004. p. 233-44. Not a systematic review

Peng L, Gu M-J. [Influence of thyroxine treatment on serum lipid levels in patients with
subclinical hypothyroidism: A meta-analysis]. Academic Journal of Second Military Medical
University2007. p. 519-23. Poor quality systematic review

Pham CB, Shaughnessy AF. Should we treat subclinical hypothyroidism? BMJ. 2008/07/18
ed2008. p. a834. Not a systematic review
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Tanis BC, Westendorp GJ, Smelt HM. Effect of thyroid substitution on hypercholesterolaemia in
patients with subclinical hypothyroidism: a reanalysis of intervention studies. Clin Endocrinol
(Oxf). 1996/06/01 ed1996. p. 643-9. Not in time frame for reviews

Uzzan B, Campos J, Cucherat M, Nony P, Boissel J, Perret G. Effects on bone mass of long term
treatment with thyroid hormones: a meta-analysis. J Clin Endocrinol Metab1996. p. 4278-89.
Not in time frame for reviews

Volzke H, Schwahn C, Wallaschofski H, Dorr M. Review: The association of thyroid
dysfunction with all-cause and circulatory mortality: is there a causal relationship? J Clin
Endocrinol Metab. 2007/05/03 ed2007. p. 2421-9. Not related to key questions

Excluded Studies

1R01AG032317-01A1. Subclinical thyroid dysfunction in the elderly. No data (e.g. description
of study only)

1R01MHO080295-01A2. Subclinical Hypothyroidism: Mood, Cognition and the effect of L-
thyroxine treatme. No data (e.g. description of study only)

5R01HL076645-03. Subclinical Thyroid Dysfunction & Risk of MI and Stroke. No relevance to
key questions

5R21DK062787-02. Neurocognitive effects of subclinical thyroid disease. Related to topic but
does not meet criteria for study design or quality

Abalovich M, Mitelberg L, Allami C, Gutierrez S, Alcaraz G, Otero P, et al. Subclinical
hypothyroidism and thyroid autoimmunity in women with infertility. Gynecol Endocrinol.
2007/06/15 ed2007. p. 279-83. No relevance to key questions; Wrong population

Abbott Laboratories. No data (e.g. description of study only)

Abdelrazek SS, Rogowski F, Szumowski P, Zonenberg A, Parfie_czyk A, Szelachowska M, et
al. The Outcome of Radioiodine Therapy in Patient with Subclinical Hyperthyroidism. 19th
Annual Congress of the European Association of Nuclear Medicine (EANM 06), Megaron
International Conference Center, Athens (Greece), 30 Sep-4 Oct 20062006. p. P534 (333).
Related to topic but does not meet criteria for study design or quality

Abdelrazek SS, Rogowski F, Zonenberg A, Szelachowska M, Nikolajuk A, Parfienczyk A, et al.
The Effect of Radioiodine Therapy on Some Parameters of Oxidant/Antioxidant Balance in
Patients with Subclinical Hyperthyroidism. 20th Annual Congress of the European Association
of Nuclear Medicine (EANM 2007), Copenhagen Congress Center, Copenhagen (Denmark), 13-
17 Oct 20072007. p. P445 (S353). Related to topic but does not meet criteria for study design or
quality

Abdullatif HD, Ashraf AP. Reversible subclinical hypothyroidism in the presence of adrenal
insufficiency. Endocr Pract. 2006/09/28 ed2006. p. 572. Wrong population

Adrees M, Gibney J, EI-Saeity N, Boran G. Effects of 18 months of L-T4 replacement in women
with subclinical hypothyroidism. Clin Endocrinol2009. p. 298-303. Related to topic but does not
meet criteria for study design or quality

D-2



Akinci B, Comlekci A, Yener S, Demir T, Bayraktar F, Yuksel F, et al. The alteration of serum
soluble CD40 ligand levels in overt and subclinial hypothyroidism. Hormones (Athens)2007. p.
327-33. Related to topic but does not meet criteria for study design or quality

Al Sayed A, Al Ali N, Bo Abbas Y, Alfadhli E. Subclinical hypothyroidism is associated with
early insulin resistance in Kuwaiti women. Endocr J. 2006/08/12 ed2006. p. 653-7. No data (e.g.
description of study only); No relevance to key questions

Alberiche M, Boronat M, Saavedra P, Perez N, Marrero D, Lopez-Plasencia Y, et al. Thyrotropin
levels and their relationship with cardiovascular risk factors in the island of Gran Canaria, Spain.
Implications of lowering the upper reference limit of thyrotropin stimulating hormone. J
Endocrinol Invest. 2009/05/05 ed2009. p. 102-6. No relevance to key questions

Algun E, Topal C, Ozturk M, Sekeroglu MR, Durmus A. Urinary beta-2 microglobulin in renal
dysfunction associated with hypothyroidism. Int J Clin Pract. 2004/05/01 ed2004. p. 240-3.
Wrong population

Alzoubi KH, Gerges NZ, Aleisa AM, Alkadhi KA. Levothyroxin restores hypothyroidism-
induced impairment of hippocampus-dependent learning and memory: Behavioral,
electrophysiological, and molecular studies. Hippocampus. 2008/08/06 ed2009. p. 66-78. Wrong
population

Appetecchia M. Effects on bone mineral density by treatment of benign nodular goiter with
mildly suppressive doses of L-thyroxine in a cohort women study. Horm Res. 2005/11/05
ed2005. p. 293-8. Wrong population

Arinzon Z, Zuta A, Peisakh A, Feldman J, Berner Y. Evaluation response and effectiveness of
thyroid hormone replacement treatment on lipid profile and function in elderly patients with
subclinical hypothyroidism. Arch Gerontol Geriatr2007. p. 13-9. Related to topic but does not
meet criteria for study design or quality

Arrigo T, Wasniewska M, Crisafulli G, Lombardo F, Messina MF, Rulli I, et al. Subclinical
hypothyroidism: The state of the art. Journal of endocrinological investigation2008. p. 79-84. No
data by design (e.g. opinion, letter, editorial)

Atzmon G, Barzilai N, Hollowell JG, Surks MI, Gabriely I. Extreme longevity is associated with
increased serum thyrotropin. J Clin Endocrinol Metab2009. p. 1251-4. Background — effect of
elevated TSH

Azizi F, Hedayati M, Rahmani M, Sheikholeslam R, Allahverdian S, Salarkia N. Reappraisal of
the risk of iodine-induced hyperthyroidism: an epidemiological population survey. J Endocrinol
Invest. 2005/04/09 ed2005. p. 23-9. Wrong population

Bakiner O, Ertorer ME, Haydardedeoglu FE, Bozkirli E, Tutuncu NB, Demirag NG. Subclinical
hypothyroidism is characterized by increased QT interval dispersion among women. Med Princ
Pract. 2008/08/08 ed2008. p. 390-4. No relevance to key questions;Wrong population

Baldini M, Colasanti A, Orsatti A, Airaghi L, Mauri MC, Cappellini MD. Neuropsychological
functions and metabolic aspects in subclinical hypothyroidism: The effects of I-thyroxine. Prog
Neuro Psychopharmacol Biol Psychiatry2009. p. 854-9. Related to topic but does not meet
criteria for study design or quality
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Bartalena L, Tanda ML, Bogazzi F, Piantanida E, Lai A, Martino E. An update on the
pharmacological management of hyperthyroidism due to Graves' disease. Expert Opin
Pharmacother. 2005 Juninitial search 6/11/209;6(6):851-61. Wrong population

Batrinos ML. The problem of exogenous subclinical hyperthyroidism. Hormones (Athens,
Greece)2006. p. 119-25. Wrong population

Bayer MF, Macoviak JA, McDougall IR. Diagnostic performance of sensitive measurements of
serum thyrotropin during severe nonthyroidal illness: their role in the diagnosis of
hyperthyroidism. Clin Chem. 1987/12/01 ed1987. p. 2178-84. No relevance to key questions

Beltran S, Lescure FX, El Esper I, Schmit JL, Desailloud R. Subclinical hypothyroidism in HIV-
infected patients is not an autoimmune disease. Horm Res. 2006/05/11 ed2006. p. 21-6. Wrong
population

Bensenor 1. Screening for thyroid disorders in asymptomatic adults from Brazilian populations.
Sao Paulo Med J. 2002/11/19 ed2002. p. 146-51. No data by design (e.g. opinion, letter,
editorial)

Berbel P, Obregon MJ, Bernal J, Escobar del Rey F, Morreale de Escobar G. lodine
supplementation during pregnancy: a public health challenge. Trends Endocrinol Metab.
2007/10/27 ed2007. p. 338-43. Wrong population

Beyhan Z, Erturk K, Uckaya G, Bolu E, Yaman H, Kutlu M. Restoration of euthyroidism does
not improve cardiovascular risk factors in patients with subclinical hypothyroidism in the short
term. J Endocrinol Invest. 2006/07/15 ed2006. p. 505-10. No relevance to key questions

Bhasin S, Enzlin P, Coviello A, Basson R. Sexual dysfunction in men and women with
endocrine disorders. Lancet2007. p. 597-611. No data by design (e.g. opinion, letter, editorial);
Wrong population

Biondi B. Cardiovascular effects of mild hypothyroidism. Thyroid2007. p. 625-30. Background
— complications of SCH

Biondi B, Cooper DS. The clinical significance of subclinical thyroid dysfunction. Endocrine
Reviews2008. p. 76-131. No data by design (e.g. opinion, letter, editorial)

Biondi B, Klein I. Hypothyroidism as a risk factor for cardiovascular disease. Endocrine.
2004/07/14 ed2004. p. 1-13. No data by design (e.g. opinion, letter, editorial)

Biondi B, Palmieri EA, Klain M, Schlumberger M, Filetti S, Lombardi G. Subclinical
hyperthyroidism: clinical features and treatment options. Eur J Endocrinol. 2005/03/15 ed2005.
p. 1-9. Wrong population

Biondi B, Palmieri EA, Lombardi G, Fazio S. Effects of subclinical thyroid dysfunction on the
heart. Ann Intern Med. 2002/12/03 ed2002. p. 904-14. No relevance to key questions

Biondi B, Palmieri EA, Lombardi G, Fazio S. Subclinical hypothyroidism and cardiac function.
Thyroid. 2002/08/08 ed2002. p. 505-10. No relevance to key questions

Bjorndal MM, Sandmo Wilhelmsen K, Lu T, Jorde R. Prevalence and causes of undiagnosed
hyperthyroidism in an adult healthy population. The Tromso study. J Endocrinol Invest.
2008/12/19 ed2008. p. 856-60. No relevance to key questions
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Boelaert K, Franklyn JA. Thyroid hormone in health and disease. Journal of Endocrinology2005.
p. 1-15. No data by design (e.g. opinion, letter, editorial)

Bongiovanni M, Adorni F, Casana M, Tordato F, Tincati C, Cicconi P, et al. Subclinical
hypothyroidism in HIV-infected subjects. J Antimicrob Chemother. 2006/09/05 ed2006. p. 1086-
9. Wrong population

Bono G, Fancellu R, Blandini F, Santoro G, Mauri M. Cognitive and affective status in mild
hypothyroidism and interactions with L-thyroxine treatment. Acta Neurol Scand. 2004/06/08
ed2004. p. 59-66. Related to topic but does not meet criteria for study design or quality

Botella-Carretero JI, Gomez-Bueno M, Barrios V, Caballero C, Garcia-Robles R, Sancho J, et al.
Chronic thyrotropin-suppressive therapy with levothyroxine and short-term overt
hypothyroidism after thyroxine withdrawal are associated with undesirable cardiovascular effects
in patients with differentiated thyroid carcinoma. Endocr Relat Cancer. 2004/05/28 ed2004. p.
345-56. No relevance to key questions; Wrong population

Brenta G, Berg G, Arias P, al. e. Lipoprotein alterations, hepatic lipase activity, and insulin
sensitivity in subclinical hypothyroidism: response to L-T4 treatment. Thyroid2007. p. 453-60.
Related to topic but does not meet criteria for study design or quality

Burlacu MC, Socin HV, Luyckx F, Beckers A. Subclinical Hypothyroidism: Does TRH Test
Help to Narrow Current Reference Ranges? 32nd Annual Meeting of the European Thyroid
Association, Carl Ludwig Institute, University Hospital Leipzig, Leipzig (Germany), 1-5 Sep
20072007. p. 67. Related to topic but does not meet criteria for study design or quality

Canturk Z, Cetinarslan B, Tarkun I, Canturk NZ, Ozden M. Lipid profile and lipoprotein (a) as a
risk factor for cardiovascular disease in women with subclinical hypothyroidism. Endocr Res.
2003/10/11 ed2003. p. 307-16. Related to topic but does not meet criteria for study design or
quality

Caparevic Z, Bojkovic G, Stojanovic D, llic V. [Dyslipidemia and subclinical hypothyroidism].
Med Pregl. 2003/10/21 ed2003. p. 276-80. E - does not meet inclusion criteria for study type or
quality

Cappola AR, Fried LP, Arnold AM, Danese MD, Kuller LH, Burke GL, et al. Thyroid status,
cardiovascular risk, and mortality in older adults. Jama2006. p. 1033-41. Background —
complications of SCH

Caraccio N, Ferrannini E, Monzani F. Lipoprotein profile in subclinical hypothyroidism:
response to levothyroxine replacement, a randomized placebo-controlled study. J Clin
Endocrinol Metab. 2002/04/05 ed2002. p. 1533-8. Wrong population

Cardenas-Ibarra L, Solano-Velazquez JA, Salinas-Martinez R, Aspera-Ledezma TD, Sifuentes-
Martinez Mdel R, Villarreal-Perez JZ. Cross-sectional observations of thyroid function in
geriatric Mexican outpatients with and without dementia. Arch Gerontol Geriatr. 2007/05/22
ed2008. p. 173-80. No relevance to key questions

Ceresini G, Lauretani F, Maggio M, Ceda GP, Morganti S, Usberti E, et al. Thyroid function
abnormalities and cognitive impairment in elderly people: results of the Invecchiare in Chianti
study. J Am Geriatr Soc. 2008/12/05 ed2009. p. 89-93. No relevance to key questions
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Cerillo AG, Storti S, Mariani M, Kallushi E, Bevilacqua S, Parri MS, et al. The non-thyroidal
illness syndrome after coronary artery bypass grafting: a 6-month follow-up study. Clin Chem
Lab Med. 2005/04/22 ed2005. p. 289-93. Wrong population

Cesur M, Bayram F, Temel MA, Ozkaya M, Kocer A, Ertorer ME, et al. Thyrotoxic
hypokalaemic periodic paralysis in a Turkish population: Three new case reports and analysis of
the case series. Clinical endocrinology2008. p. 143-52. No relevance to key questions

Chadarevian R, Jublanc C, Bruckert E, Giral P, Ankri A, Leenhardt L, et al. Effect of
levothyroxine replacement therapy on coagulation and fibrinolysis in severe hypothyroidism. J
Endocrinol Invest. 2005/08/04 ed2005. p. 398-404. No relevance to key questions

Chen C-H, Chen J-F, Yang B-Y, Liu R-T, Tung S-C, Chien WY, et al. Bone mineral density in
women receiving thyroxine suppressive therapy for differentiated thyroid carcinoma. Journal of
the Formosan Medical Association2004. p. 442-7. Wrong population

Chen MH, Chen SJ, Su LY, Yang W. Thyroid dysfunction in patients with Down syndrome.
Acta Paediatr Taiwan. 2008/02/13 ed2007. p. 191-5. Wrong population

Chinga-Alayo E, Villena J, Evans A, Zimic M. Thyroid hormone levels improve the prediction
of mortality among patients admitted to the intensive care unit. Intensive Care Medicine2005. p.
1356-61. Wrong population

Choi AR, Manning P. Overshooting the mark: subclinical hyperthyroidism secondary to excess
thyroid hormone treatment may be more prevalent than we realise. N Z Med J. 2009/03/24
ed2009. p. 93-4. No data by design (e.g. opinion, letter, editorial)

Choi JY, Jang HJ, Park JM, Lee KH, Choi Y, Choe YS, et al. Clinical significance of thyroid
visualization on technegas ventilation scintigraphy. Nucl Med Commun. 2004/09/24 ed2004. p.
1015-20. No relevance to key questions

Christ-Crain M, Meier C, Guglielmetti M, Huber PR, Riesen W, Staub JJ, et al. Elevated C-
reactive protein and homocysteine values: cardiovascular risk factors in hypothyroidism? A
cross-sectional and a double-blind, placebo-controlled trial. Atherosclerosis. 2003/01/22 ed2003.
p. 379-86. No relevance to key questions

Christ-Crain M, Meier C, Huber PR, Staub JJ, Muller B. Effect of L-thyroxine replacement
therapy on surrogate markers of skeletal and cardiac function in subclinical hypothyroidism.
Endocrinologist2004. p. 161-6. No data by design (e.g. opinion, letter, editorial)

Christ-Crain M, Morgenthaler NG, Meier C, Muller C, Nussbaumer C, Bergmann A, et al. Pro-
A-type and N-terminal pro-B-type natriuretic peptides in different thyroid function states. Swiss
Med WKkly. 2005/12/08 ed2005. p. 549-54. No relevance to key questions

Chu JW, Crapo LM. Should mild subclinical hypothyroidism be treated? Am J Med. 2002/03/21
ed2002. p. 422-3. No data by design (e.g. opinion, letter, editorial)

Chubb SA. Subclinical hypothyroidism and mortality in women with type 2 diabetes. Clinical
endocrinology2006. p. 476-7. Wrong population

Chubb SA, Davis WA, Inman Z, Davis TM. Prevalence and progression of subclinical
hypothyroidism in women with type 2 diabetes: the Fremantle Diabetes Study. Clin Endocrinol
(Oxf). 2005 Aprinitial search 6/11/09;62(4):480-6.Wrong population
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Cinemre H, Bilir C, Gokosmanoglu F, Bahcebasi T. Hematologic effects of levothyroxine in
iron-deficient subclinical hypothyroid patients: a randomized, double-blind, controlled study. J
Clin Endocrinol Metab. 2008/11/06 ed2009. p. 151-6. Wrong population

Cleary-Goldman J, Malone FD, Lambert-Messerlian G, Sullivan L, Canick J, Porter TF, et al.
Maternal thyroid hypofunction and pregnancy outcome. Obstet Gynecol. 2008/07/02 ed2008. p.
85-92. Wrong population

Col NF, Surks MI, Daniels GH. Subclinical Thyroid Disease: Clinical Applications. Journal of
the American Medical Association2004. p. 239-43. Background - review
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Appendix E. Screening and Case-Finding

Recommendations of Other Groups

Organization

Guideline

Adults should be screened for thyroid dysfunction by measurement of the serum thyrotropin

ATA
2000 [Ladenson concentration, beginning at age 35 years and every 5 years thereafter.

2000]

1 There is insufficient evidence to recommend periodic, routine screening for thyroid dysfunction
IOM, 2003 among asymptomatic persons using serum TSH levels.
USPSTF

2004 [Ann Intern Evidence is insufficient to recommend for or against routine screening for thyroid disease in

Med. adults

2004,140:125-127]

AACE, ATA,
Endocrine
Society, 2004
[Surks 2004]

The panel recommends against population-based screening for thyroid disease. Case
ascertainment in certain high risk groups is encouraged. The panel finds the evidence
insufficient to recommend for or against routine determination of TSH levels (screening) in
pregnant women or women planning to become pregnant. It is reasonable to consider serum
TSH measurement for women with a family history of thyroid disease, prior thyroid dysfunction
symptoms or physical findings suggestive of hypothyroidism or hyperthyroidism, an abnormal
thyroid gland on examination, type 1 diabetes mellitus, or a personal history of an autoimmune
disorder.

AACE, ATA,
Endocrine
Society, 2004
[Gharib 2005]

Consensus statement favors routine screening for subclinical thyroid dysfunction in adults,
including pregnant women and those contemplating pregnancy

British Thyroid

e If screening is performed, and a high serum TSH concentration and normal FT4 is found,
repeat measurement 3-6 months later after excluding non-thyroidal illness and drug
interference.

e Ifthe TSH is mildly elevated (above the reference range but below 10 mU/L), obtain

Association . - o
2006 serum thyroid peroxidase antibodies.
e If antibody levels are high, repeat measurement of TSH annually. If they are low, repeat
measurement of TSH every 3 years. Initiate treatment if the TSH level is greater than 10
mUJ/L or the patient develops clinical findings of hypothyroidism.
ACOG, 2007] Based on current literature, thyroid testing in pregnancy should be performed on symptomatic

ACOG Committee
Opinion No. 381:
Subclinical
Hypothyroidism in
Pregnancy]

women and those with a personal history of thyroid disease or other medical conditions
associated with thyroid disease (eg, diabetes mellitus). Without evidence that identification and
treatment of pregnant women with subclinical hypothyroidism improves maternal or infant
outcomes, routine screening for subclinical hypothyroidism currently is not recommended.

AAFP [AAFP web
site accessed
1/4/2010]

The AAFP concludes that the evidence is insufficient to recommend for or against routine
screening for thyroid disease in adults.

ACP [web site
accessed
1/4/2010]

No current guidelines. Recommends reviewing guidelines of USPSTF.

Abbreviations: AACE=American Association of Clinical Endocrinologists; AAFP=American Academy of Family Physicians;
ACOG=American Congress of Obstetricians and Gynecologists; ACP=American College of Physicians; ATA=American
Thyroid Association; IOM=Institute of Medicine; USPSTF=United States Preventive Services Task Force.
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