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Preface 

 
 The Agency for Healthcare Research and Quality (AHRQ) sponsors the development of 
Systematic Evidence Reviews (SERs) through its Evidence-based Practice Program. With 
guidance from the U.S. Preventive Services Task Force∗  (USPSTF) and input from Federal 
partners and primary care specialty societies, the Evidence-based Practice Center at the Oregon 
Health Sciences University systematically review the evidence of the effectiveness of a wide 
range of clinical preventive services, including screening, counseling, and chemoprevention, in 
the primary care setting. The SERs—comprehensive reviews of the scientific evidence on the 
effectiveness of particular clinical preventive services—serve as the foundation for the 
recommendations of the USPSTF, which provide age- and risk-factor-specific recommendations 
for the delivery of these services in the primary care setting. Details of the process of identifying 
and evaluating relevant scientific evidence are described in the “Methods” section of each SER. 
 The SERs document the evidence regarding the benefits, limitations, and cost-effectiveness of a 
broad range of clinical preventive services and will help further awareness, delivery, and coverage of 
preventive care as an integral part of quality primary health care. 
 AHRQ also disseminates the SERs on the AHRQ Web site 
(http://www.ahrq.gov/clinic/uspstfix.htm) and disseminates summaries of the evidence (summaries of 
the SERs) and recommendations of the USPSTF in print and on the Web. These are available through 
the AHRQ Web site and through the National Guideline Clearinghouse (http://www.ngc.gov). 
 We welcome written comments on this SER. Comments may be sent to: Director, Center for 
Practice and Technology Assessment, Agency for Healthcare Research and Quality, 540 Gaither Road, 
Suite 3000, Rockville, MD 20850. 

 
 

Carolyn Clancy, M.D.     Jean Slutsky, P.A., M.S.P.H. 
Director      Acting Director, Center for Practice and  
Agency for Healthcare Research and Quality  Technology Assessment 
        Agency for Healthcare Research and Quality 
 

                                                 

∗The USPSTF is an independent panel of experts in primary care and prevention first convened by the U.S. Public 
Health Service in 1984. The USPSTF systematically reviews the evidence on the effectiveness of providing clinical 
preventive services--including screening, counseling, and chemoprevention--in the primary care setting. AHRQ 
convened the USPSTF in November 1998 to update existing Task Force recommendations and to address new 
topics. 
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Structured Abstract 

Purpose 

This article focuses on whether it is useful to order a thyroid function test in patients who 

have no history of thyroid disease and have few or no signs or symptoms of thyroid dysfunction. 

Data Sources 

A MEDLINE® search, supplemented by searches of EMBASE® and the Cochrane 

Library, reference lists, and a local database of thyroid-related articles. 

 

Study Selection 

We selected controlled studies of treatment that used thyroid-stimulating hormone (TSH) 

levels as an inclusion criterion and reported quality of life, symptoms, or lipid level outcomes.  

We also reviewed observational studies of the prevalence, progression, and consequences of 

subclinical thyroid dysfunction. 

Data Extraction and Synthesis 

Using preset criteria, we assessed the quality of each trial and abstracted information 

about its setting, patients, interventions, and outcomes. 



 

 viii

Results 

The prevalence of unsuspected thyroid disease is lowest in men and highest in older 

women.  Evidence regarding the efficacy of treatment in patients found by screening to have 

subclinical thyroid dysfunction is inconclusive.  Several small, randomized trials of treatment for 

subclinical hypothyroidism have been done, but the results are inconclusive except in patients 

who have a history of treatment for Graves’ disease, a subgroup that is not a target of screening 

in the general population.  No trials of treatment for subclinical hyperthyroidism have been done.  

Data on the adverse effects of broader use of levothyroxine is sparse. 

Conclusion 

Large randomized trials of treatment are needed to determine the likelihood that 

treatment will improve quality of life in otherwise healthy patients who have abnormal TSH 

levels and normal thyroxine (T4) levels.
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1. Introduction 
 
 
Burden of Illness 

Hyperthyroidism and hypothyroidism are common conditions that have lifelong effects 

on health.  About 5% of U.S. adults report having thyroid disease or taking thyroid medication.1,2  

In a cross-sectional study of 2,799 well-functioning adults aged 70-79, 9.7% of black women, 

6% of white women, 3.2% of black men, and 2.2% of white men reported a history of 

hyperthyroidism.3  In the same study, 6.2% of black women, 16.5% of white women, 1.7% of 

black men, and 5.6% of white men reported a history of hypothyroidism. 

Hyperthyroidism has several causes.  Graves’ disease, the most common intrinsic cause, 

is an autoimmune disorder associated with the development of long-acting thyroid stimulating 

antibodies (LATS).  Single or multiple thyroid nodules that produce thyroid hormones can also 

cause hyperthyroidism.  The use of excessive doses of the thyroid hormone supplement 

levothyroxine is also a common cause. 

The most common cause of hypothyroidism is thyroiditis due to antithyroid antibodies, a 

condition called “Hashimoto’s thyroiditis.”  Another common cause of hypothyroidism is prior 

treatment for Graves’ disease with surgery or radioiodine. 

Consequences of untreated hyperthyroidism include atrial fibrillation, congestive heart 

failure, osteoporosis, and neuropsychiatric disorders.  Both hyperthyroidism and hypothyroidism 

cause symptoms that reduce functional status and quality of life. 
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Subclinical thyroid dysfunction, which can be diagnosed by thyroid function tests before 

symptoms and complications occur, is viewed as a risk factor for developing hyperthyroidism 

and hypothyroidism complications. The goal of screening is to identify and treat patients with 

subclinical thyroid dysfunction before they develop these complications. 

This article focuses on whether it is useful to order a thyroid function test for patients 

who have no history of thyroid disease when they are seen by a primary care clinician for other 

reasons.  The review was used by 2 expert panels: the U.S. Preventive Services Task Force 

(USPSTF), which will make recommendations regarding screening in the general adult 

population, and the Institute of Medicine, which will focus on the Medicare population. 

Definition of Screening and Case-finding 

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.”4  By this definition, screening with thyroid function tests may identify asymptomatic 

individuals as well as patients who are have mild, nonspecific symptoms such as cold intolerance 

or feeling “a little tired.” 

The symptoms associated with thyroid dysfunction are shown in Table 1.5, 6  When many 

of these symptoms and signs occur together, the clinician may have strong suspicion that the 

patient has thyroid disease.  However, patients who complain of 1 or 2 of the symptoms in Table 

1 may be no more likely to have abnormal thyroid function test than those who have no 

symptoms.  In older patients7 and in pregnant women, such symptoms are so common that it 

becomes meaningless to try to distinguish between “asymptomatic” patients and those who have 

symptoms that may or may not be related to thyroid status. 
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Studies of screening can be classified according to the setting in which the decision to 

screen takes place.  In case finding, testing for thyroid dysfunction is performed among patients 

who come to their physicians for unrelated reasons.  When the screening test is abnormal, the 

patient is called back for a detailed thyroid-directed history.  Studies of case-finding programs 

provide the most realistic estimates of the effects and costs of screening in clinic or office 

practice. 

Population-based studies of screening use special methods to recruit, contact, and follow 

patients in the context of an epidemiologic research effort.  Such studies show the extent of 

unsuspected thyroid disease in a population sample of a particular geographic area, but do not 

reflect the yield or costs of screening in office-based practice. 

Classification of Thyroid Dysfunction 

Thyroid dysfunction is a graded phenomenon, and progresses from early to more 

advanced forms.  As better biochemical tests have come into use, classification of the grades of 

thyroid dysfunction has changed dramatically.  Historically, clinical, biochemical, and 

immunologic criteria have been used to classify patients with milder degrees of thyroid 

dysfunction.8, 9  Today, the most common approach is to classify patients according to the results 

of thyroid function tests (Table 2).  In this classification, “overt hypothyroidism” refers to 

patients who have an elevated thyrotropin (TSH) and a low thyroxine (T4) level.  “Overt 

hyperthyroidism” refers to patients who have a low TSH and an elevated T4 or triiodothyronine 

(T3). 

The primary rationale for screening is to diagnose and treat subclinical thyroid 

dysfunction.10-12  This rationale views subclinical thyroid dysfunction as a risk factor for the later 
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development of complications and as a condition that may have symptoms that respond to 

treatment.  Controversy centers on whether early treatment or close follow-up is warranted in 

apparently healthy people in whom the only indication of a thyroid disorder is an abnormal TSH 

result. 

The terms “subclinical hypothyroidism” and “mild thyroid failure” refer to patients who 

have an elevated TSH and a normal thyroxine level (Table 2).12  In some classification schemes, 

patients who have an elevated TSH and a normal thyroxine level are subclassified according to 

the degree of TSH elevation and the presence of symptoms, signs, and antithyroid antibodies.13 

In the literature, the term “subclinical hypothyroidism” has been used to describe several 

conditions: 

1. Patients who have subclinical hypothyroidism as a result of surgery or radioiodine treatment 

for Graves’ disease. 

2. Patients who take inadequate doses of levothyroxine therapy for known thyroid disease. 

3. Patients who have mildly elevated TSH levels, normal T4 levels, and non-specific symptoms 

that could be due to hypothyroidism. 

4. Asymptomatic patients who are found by screening to have an elevated TSH and 

normal T4. 

In this report, we are primarily concerned with the last 2 groups: patients who have no known 

history of thyroid disease and have no, or few, signs or symptoms. 

The term “subclinical hyperthyroidism” is used to describe conditions characterized by a 

low TSH and normal levels of circulating thyroid hormones (thyroxine and triiodothyronine).  

Subclinical hyperthyroidism has the same causes as overt hyperthyroidism.  These include 

excessive doses of levothyroxine, Graves’ disease, multinodular goiter, and solitary thyroid 

nodule.  Most studies of the course of subclinical hyperthyroidism concern patients whose 
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history, physical examination, ultrasound, or thyroid scan suggests one of these causes.   There 

are relatively few studies of patients found by screening to have a low TSH, normal T4 and T3 

levels, and a negative thyroid evaluation, the largest group identified in a screening program. 

Accuracy of Screening Tests 

Screening for thyroid dysfunction can be done using a history and physical examination, 

antithyroid antibodies, or thyroid function tests, including various assays for TSH and T4.  

Today, the TSH test is usually proposed as the initial test in screening because of its ability to 

detect abnormalities before serum thyroxine and triiodothyronine levels are abnormal.  When 

used to confirm suspected thyroid disease in patients referred to an endocrine specialty clinic, the 

sensitive TSH has a sensitivity above 98% and a specificity greater than 92% for the clinical and 

functional diagnosis.14 

The accuracy of a TSH when used to screen primary care patients has proved difficult to 

evaluate.  The greatest difficulty is in classifying a patient who has an abnormal TSH, normal T4 

and T3 levels, and no evidence supporting thyroid disease on physical examination.  Those who 

consider the TSH to be the “gold standard” determination of disease would define such a patient 

as a “true positive.”  Others argue that patients who have an abnormal TSH, but never develop 

complications and never progress, should be considered “false positives.”  They argue that these 

patients happen to have TSH levels outside the 95% reference limits for the general population, 

but never truly had a thyroid disorder to begin with.13 

In screening programs and in the primary care clinic, many patients found to have an 

abnormal TSH revert to normal over time.  In one randomized trial, for example, mildly elevated 

TSH levels reverted to normal in 8 of 19 patients given placebo.15  In older subjects, only 59% 
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(range, 14%-87%) of patients with an undetectable TSH on initial screening had an undetectable 

TSH level when the TSH was repeated.16, 17  In the Framingham cohort, screening identified 41 

people with an undetectable serum TSH (≤ 0.1 mU/L) and a normal serum T4 level (< 129 

nmol/L).18  After 4 years of follow-up, when 33 of these people were retested, 29 had higher 

serum TSH levels (> 0.1 mU/L). 

Nonthyroidal illness is an important cause of false positive TSH test results.  In a recent 

systematic review of screening patients admitted to acute care and geriatric hospitals, the positive 

predictive value of a low serum TSH (< 0.1 mU/L) was 0.24, meaning that approximately 1 in 4 

patients proved to have hyperthyroidism.19  For hypothyroidism, the predictive value of a serum 

TSH between 6.7 and 20 mU/L was 0.06. 

The predictive value of a low TSH may also be low in frail or very elderly subjects.20-22  

One retrospective study reviewed the course of 40 female nursing home residents who had a low 

TSH and initially normal T4.21  In 10 subjects (3 with low T3 levels and 7 who died) 

nonthyroidal illnesses probably caused the low TSH.  In 18 other women, the TSH subsequently 

normalized, but the reason for the initially low TSH was not apparent.  Only 3 subjects were later 

diagnosed to have thyroid disease as the cause of the low TSH (positive predictive value 0.075). 

Prevalence 

In a population that has not been screened previously, the prevalence of the disease, along 

with the sensitivity of the screening test and follow-up tests, determine the potential yield of 

screening.  These factors, along with the proportion of subjects who have a screening test and 

comply with follow-up testing if indicated, determine the actual yield of a screening program. 
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Over 40 studies reported the prevalence of thyroid dysfunction in defined geographic 

areas, health systems, primary care clinics, and at health fairs.1, 2, 23-33 

In cross-sectional, population-based studies, a serum TSH ≥ 4 mU/L in conjunction with 

a normal thyroxine level (subclinical hypothyroidism) is found in about 5% of women and in up 

to 3% of men.  In an analysis of the third National Health and Nutrition Examination Survey 

(NHANES-III), a population-based survey of 17,353 people aged 12 and older representing the 

U.S. population, subclinical hypothyroidism was defined as a serum TSH level above 4.5 mU/L 

and a serum T4 ≥ 57.9 nmol/L.1  Among those who did not have a history of thyroid disease, the 

prevalence of subclinical hypothyroidism was 5.8% among white, non-Hispanic females, 1.2% 

among black, non-Hispanic females, and 5.3% among Mexican Americans.  For men, the 

prevalence was 3.4% among whites, 1.8% among blacks, and 2.4% among Mexican Americans.  

Older age and female sex are well-documented risk factors for subclinical hypothyroidism.  In 

the NHANES-III survey, the overall prevalence of a serum TSH ≥ 4.5 mU/L was about 2% at 

ages 30-29, 6% at ages 50-59, 8% at ages 60-69, and 12% at ages 70-79.  In a population-based 

study in Whickham, England, the prevalence (serum TSH ≥ 6 mU/L and normal T4) was 4% to 

5% in women age 18 to 44, 8% to 10% in women age 45 to 74, and 17.4% in women over the 

age of 75.34  The prevalence was 1% to 3% in men age 18 to 65 and 6.2% in men over the age of 

65. 

Population factors, such as iodine intake and ethnicity, affect the prevalence of 

subclinical hypothyroidism, but differences among studies are also due to differences in the 

definition of an abnormal TSH level and ascertainment of a history of thyroid disease or 

levothyroxine use. 
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The prevalence of subclinical hyperthyroidism (a low TSH in conjunction with normal 

T4 and T3 levels) depends on how a low TSH is defined.  A meta-analysis found that, when 

defined as an undetectable TSH level in a person with a normal free thyroxine level, the 

prevalence of subclinical hyperthyroidism was about 1% (confidence interval [CI], 0.4% -1.7%) 

in men older than 60 and 1.5% (CI, 0.8%-2.5%) in women older than 60.25  Other studies defined 

subclinical hyperthyroidism as a TSH below the lower limit of the normal range (about 0.4 

mU/L) in a person with a normal T4 level.  When defined in this way, the prevalence of 

subclinical hyperthyroidism in men and women aged 60 and older is as high as 12%.35 

Incidence 

In a population that has been screened previously, the incidence of new cases of thyroid 

dysfunction is the most important factor in determining the yield of a second round of screening.  

In a 20-year follow-up of the Whickham population, the annual incidence of overt thyroid 

dysfunction was 4.9 per 1,000 in women (4.1 hypothyroid and 0.8 hyperthyroid) and 0.6 per 

1,000 in men (all hypothyroid).36  In most other studies, the incidence of hyperthyroidism is 0.3 

to 0.4 per 1,000 in women and 0.01 to 0.1 per 1,000 in men.23 

Within a given geographic region, older age, an elevated TSH level, antithyroid 

antibodies, and female sex are the strongest risk factors for developing overt hypothyroidism.  In 

the Whickham survey, for a 50-year-old woman who has a serum TSH level of 6 mU/L and 

positive antithyroid antibodies, the risk for developing overt hypothyroidism over 20 years is 

57%; for a serum TSH of 9 mU/L, the risk is 71%.36  A 50-year-old woman who had a normal 

TSH and negative antibody test had a risk for only 4% over 20 years.  The risk for progression 
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was not evenly distributed throughout the follow-up period.  Nearly all women who developed 

hypothyroidism within 5 years had an initial serum TSH greater than 10 mU/L. 

Exposure to ionizing radiation has also received attention as a potential risk factor for 

thyroid dysfunction.  In general, studies of populations exposed to radioactive fallout have 

focused primarily on screening for thyroid cancer.  A large cohort study of populations exposed 

to radiation from the Hanford nuclear facility provides the best-quality evidence about the risk 

for thyroid dysfunction.  The study proved definitively that exposure to radioactive fallout from 

Hanford conferred no additional risk for hyperthyroidism or hypothyroidism compared to 

unexposed populations.37  Specifically, the study found that there was no dose-response 

relationship between exposure to radioactive fallout and the incidence of thyroid disease.  It also 

found that the rate of thyroid dysfunction in the Hanford region was no higher than that reported 

in areas which had not been exposed. 

Evidence Regarding the Complications of Subclinical 
Hyperthyroidism 

Advocates of screening for subclinical hyperthyroidism argue that early treatment might 

prevent the later development of atrial fibrillation, osteoporotic fractures, and complicated overt 

hyperthyroidism.  Other potential benefits of screening are earlier treatment of neuropsychiatric 

symptoms and prevention of the long-term consequences of exposure of the heart muscle to 

excessive stimulation from thyroid hormones. 

Atrial fibrillation.  A good-quality cohort study in the Framingham population found that, 

in subjects older than 60 who did not take levothyroxine and had a low TSH, the risk for atrial 

fibrillation was 32% (CI, 14%-71%) over 10 years.35  The risk for subjects who had a normal 



Chapter 1. Introduction 

 10

TSH level was 8%.  Patients with low serum TSH values were stratified into 2 groups, those with 

serum TSH values ≤ 0.1 mU/L and those with values of > 0.1 to 0.4 mU/L; only in the former 

group was the risk for atrial fibrillation increased.  A more recent cross-sectional study of atrial 

fibrillation in overt and subclinical hyperthyroidism had serious flaws and was rated poor-

quality.38 

The clinical consequences of atrial fibrillation in patients who have a low TSH have not 

been studied.  In general, chronic atrial fibrillation is associated with stroke, a higher risk for 

death, and other complications.39 

Mortality.  A population-based, 10-year cohort study of 1,191 people aged 60 and older 

found a higher mortality rate among patients who had a low TSH initially.40  The excess 

mortality was due primarily to higher mortality from cardiovascular diseases.  In this study, the 

recruitment strategy and the statistical adjustment for potential confounders were inadequate; 

patients who had a low TSH may have had a higher prevalence of other illnesses, but adjustment 

was done only for age and sex, and not for comorbidity.  Such adjustment would be critical 

because acutely and chronically ill elderly patients have more false low TSH than relatively 

healthy patients, presumably as a result of their illness.19  Thus, while it is possible that patients 

who had a low initial TSH had higher mortality because of their thyroid disease, it is also 

possible that patients who were ill to begin with had a low TSH as a result of their illness. 

Osteoporosis and fracture.  A good-quality study from the Study of Osteoporotic 

Fractures (SOF) cohort found similar bone loss among women with undetectable, low, and 

normal TSH levels.41  Two meta-analyses of older studies42, 43 suggest that women who have a 

low TSH because they take thyroid hormones are at a higher risk for developing osteoporosis.  

Other studies of the risk for osteoporosis concern small numbers of subjects with nodular thyroid 
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disease or Graves’ disease44-47 rather than patients who have no obvious clinical signs of thyroid 

disease. 

Among women in the SOF population, a history of treated hyperthyroidism is associated 

with an increased risk for having a hip fracture later in life.48  A more recent nested sample of 

cases and controls from SOF examined the relationship between fractures and a low TSH in a 

broader group of women who had been followed for 6 years.49  The sample consisted of 148 

women with hip fractures, 149 with vertebral fractures, and 304 women without fracture who 

were selected as controls.  The subjects were classified according to their initial TSH level.  

Among the 148 women with hip fractures, 22 had an undetectable serum TSH (<0.1 mU/L). At 

baseline, the cases were significantly older, weighed less, and were less likely to be healthy by 

self-report than controls.  They were also twice as likely to have a history of hyperthyroidism 

and had lower bone density at baseline.  After adjustment for all of these confounding factors, 

the risk for hip fracture among women who had an undetectable TSH was elevated, but the value 

was of borderline statistical significance (adjusted relative hazard ratio 3.6; CI, 1.0-12.9).  

Similarly, after adjustment for confounders the risk for vertebral fracture among women who had 

an undetectable TSH was significantly elevated when compared with 235 controls (odds ratio 

[OR], 4.5; CI, 1.3-15.6).  Among women who had a borderline low serum TSH (0.1-0.5 mU/L), 

the risk for vertebral fracture (OR, 2.8; CI, 1.0-8.5), but not hip fracture, was elevated. 

This analysis has limited relevance to screening because the investigators were not able 

to obtain serum FT4 or FT3 tests, which could have distinguished between overt and subclinical 

hyperthyroidism.  Also, among the 148 women with hip fractures, 22 had an undetectable serum 

TSH (< 0.1 mU/L); approximately 19 of these (86%) took thyroid hormones when their initial 

TSH measurement was made.  Bauer and colleagues stated that “thyroid hormone use was not 
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associated with increased risk for...fracture,” but there were not enough women with 

undetectable TSH levels not taking thyroid hormones to make a valid comparison.49  The 

analysis could not exclude the possibility that some of the women with low TSH levels had 

multiple, interacting risk factors and that other factors concomitant with age or socioeconomic 

status could have been confounders. 

Complicated thyrotoxicosis and progression to overt hyperthyroidism.  Thyrotoxicosis 

can be complicated by severe cardiovascular or neuropsychiatric manifestations requiring 

hospitalization and urgent treatment.  There are no data linking subclinical hyperthyroidism to 

the later development of complicated thyrotoxicosis.  Such a link is unlikely to be made because 

1) complicated thyrotoxicosis is rare, 2) one-half of cases occur in patients with known 

hyperthyroidism, and 3) complications are associated with social factors, including insurance 

status, that may also affect access to screening and follow-up services.50 

Progression from subclinical hyperthyroidism is well-documented in patients with known 

thyroid disease (goiter or nodule), but not in patients found by screening to have a low TSH and 

no thyroid signs.  Based on the sparse data from screening studies, each year 1.5% of women and 

0% of men who have a low TSH and normal T4 and T3 levels develop an elevated T4 or T3.16, 25, 

51  In one population-based study (n = 2,575), 33 of 41 patients who had an initially low TSH had 

a serum TSH higher than 0.1 mU/L on repeat testing 4 years later.18  Two patients developed 

overt hyperthyroidism during the follow-up period.  In another population-based study, screening 

in 886 85-year-olds found 6 women and 2 men who had an undetectable TSH and were not 

already taking levothyroxine.51  After 3 years of follow-up, 2 women were diagnosed to have 

hyperthyroidism:  one was apparently healthy initially, while the other had atrial fibrillation on 

the initial examination. 
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Dementia.  In the Rotterdam study, a population-based, longitudinal study with 2-year 

follow-up (discussed in detail below), people with reduced TSH levels at baseline had a more 

than threefold increased incidence of dementia (RR = 3.5; 95% CI, 1.2-10.0) and of Alzheimer's 

disease (RR = 3.5; 95% CI, 1.1-11.5), after adjustment for age and sex.52  With respect to this 

result, Kalmijn et al stated that the results were similar “when controlling for the effects of atrial 

fibrillation or excluding subjects taking beta-blockers.”  These results are not reported, however, 

and it is unclear whether they were statistically significant.  Later, after presenting several other 

results, they stated that “adjustments for education, symptoms of depression, cigarette smoking, 

or apolipoprotein ε4 did not alter any of these findings,”52 but it is not clear whether this 

statement pertains to the main result. 

Symptoms and cardiac effects.  Untreated or inadequately treated hyperthyroid patients 

who have neuropsychiatric symptoms or congestive heart failure may respond to treatment.  In 

the setting of nodular thyroid disease, Graves’ disease, or the long-term use of suppressive doses 

of levothyroxine, subclinical hyperthyroidism has also been associated with cognitive 

abnormalities, abnormalities in cardiac contractility, and exercise intolerance.53-58   However, the 

frequency of symptoms or myocardial contractility abnormalities in patients who have 

subclinical hyperthyroidism found by screening is not well-studied, and no study has linked 

abnormalities in cardiac contractility or output to the development of clinically important heart 

failure. 
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Evidence Regarding the Complications of Subclinical 
Hypothyroidism 

The best-studied potential complications of hypothyroidism are hyperlipidemia, 

atherosclerosis, symptoms, and (for subclinical disease) progression to overt hypothyroidism. In 

pregnancy, subclinical hypothyroidism confers additional risks to both mother and infant. 

Hyperlipidemia.  Overt hypothyroidism has long been known to be associated with 

elevated levels of cholesterol;59 however, patients in the earliest studies had very severe 

hypothyroidism.  In more recent studies, there is a clinically important increase in total 

cholesterol and low-density lipoprotein (LDL) cholesterol among men60 and women61, 62 with 

overt hypothyroidism, who usually have serum TSH levels higher than 20 mU/L. 

In women with milder forms of hypothyroidism, the relation between TSH and total 

cholesterol or LDL cholesterol is inconsistent.  About 1 in 4 patients with subclinical 

hypothyroidism has a total cholesterol concentration higher than 6.2 mmol/L.  The Whickham 

survey found no relationship between subclinical hypothyroidism and hyperlipidemia.34  Recent, 

cross-sectional, population-based studies of the relation between TSH and lipid levels in women 

have had mixed results.  In the Rotterdam study33 (discussed in detail below), lipid levels were 

significantly lower among women with subclinical hypothyroidism than among euthyroid 

women.  A fair-quality study of randomly selected Medicare recipients found no differences in 

total cholesterol, LDL cholesterol, high-density lipoprotein (HDL) cholesterol, or triglycerides 

between subjects who had a serum TSH < 4.6 (n = 684) and those who had a serum TSH 

between 4.7 and 10 (n = 105).  There were non-significant increases in LDL cholesterol and 

HDL cholesterol among women who had a serum TSH >10 (LDL cholesterol 143 vs 128 in 

euthyroid women, P = 0.08; HDL cholesterol 41.6 vs 47.5, P = 0.053).31 
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Conversely, a cross-sectional, population-based study from the Netherlands found that 

the prevalence of subclinical hypothyroidism was correlated with lipid levels; the prevalence was 

4% among women with a total cholesterol level < 5 mmol/l; 8.5% when total cholesterol was 5 

to 8 mmol/l; and 10.3% when total cholesterol was > 8 mmol/l.63  Another recent cross-sectional 

study of 279 women over the age of 65 found a strong relationship between hyperlipidemia and 

serum TSH levels.64  Of the 279 women, 19 (6.8%) had a serum TSH > 5.5 mU/L.  After 

adjustment for age, weight, and estrogen use, women who had a serum TSH > 5.5 mU/L had 

13% higher LDL cholesterol (95% CI, 1%-25%) and 13% lower HDL cholesterol (CI, -25%-0%) 

than women with a normal serum TSH (0.1-5.5 mU/L).  However, 2 of the 19 women who had 

an elevated TSH used thyroxine, suggesting that they had inadequately treated overt 

hypothyroidism.  Because T4 and T3 levels were not measured, it is possible that others in this 

group had overt hypothyroidism as well.  Moreover, only 1 of the 19 women (6%) took estrogen 

replacement therapy, whereas 32 of 250 women in the euthyroid group used estrogen.  The 

analysis was adjusted for estrogen use, but not for other factors, such as socioeconomic status, 

that is associated with lipid levels and is also known to be associated with estrogen use. 

Men with a mildly elevated TSH generally do not have an increased risk for 

hyperlipidemia, but data on men are sparse.  Hypercholesterolemic men do not have a higher 

prevalence of subclinical hypothyroidism than men with low lipid levels.63 

Another cross-sectional study of 2,799 adults age 70-79 illustrates some of the difficulties 

in determining whether subclinical hypothyroidism is associated with hypercholesterolemia, 

especially in men.3  For the entire group, a serum TSH > 5.5 mU/L was associated with a 9 

mg/dL (0.23 mmol/L) higher total cholesterol after adjustment for age, sex, race, body mass 

index, tobacco, alcohol, and estrogen use, and diabetes. Among men, the association was 
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statistically significant for a cutoff serum TSH ≥ 7.0 mU/L, but not for a serum TSH ≥ 5.5 mU/L.  

About 23% of white subjects and 14% of black subjects took lipid-lowering medication and a 

substantial proportion took thyroid hormones (eg, 18% of white women, 6.1% of white men).   

Among subjects taking thyroid hormones but not lipid-lowering medication, a serum TSH ≥ 5.5 

mU/L was associated with 15 mg/dL higher total cholesterol.  However, the results for subjects 

not taking either medication were not reported. 

Atherosclerosis.  The relationship of subclinical hypothyroidism to the later development 

of atherosclerosis is unclear.31, 33, 65  The Whickham survey found no relationship between initial 

TSH levels and the subsequent development of ischemic heart disease over 20 years of follow-

up.65 

A widely publicized population-based study of 1,149 women age 55 or older, from 

Rotterdam, came to a different conclusion.33  The main analysis in the paper was cross-sectional.  

In that analysis, after adjustment for age, body mass index, cholesterol level, blood pressure, and 

tobacco use, a serum TSH>4.0 mU/L was associated with a history of myocardial infarction 

(OR, 2.3; CI, 1.3-4.2) and with atherosclerosis of the abdominal aorta, diagnosed by blinded 

review of a lateral radiograph of the lumbar spine (OR, 1.9; CI, 1.2-3.1).  An analysis of incident 

myocardial infarction over 3 to 6 years of follow-up found a statistically non-significant 

increased risk in women with a serum TSH > 4.0 mU/L (adjusted relative risk 2.5; CI, 0.7-9.1). 

The strengths of the Rotterdam study are the relatively large sample size, adjustment for 

some potential confounders, and validated, blinded assessment of outcomes.  Because the study 

was primarily cross-sectional, the findings do not prove that an elevated TSH precedes the 

development of atherosclerosis.  The prospective part of the study adds little because, at baseline, 

women who had an elevated TSH had a higher prevalence of atherosclerotic disease; they would 
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be expected to have a higher incidence of myocardial infarction over 3 to 6 years, in any case.  

The prospective analysis would have been more consequential if subjects who had 

atherosclerosis at baseline were excluded.  In contrast, the long follow-up period in the 

Whickham study reduces the chance that baseline differences in the prevalence of coronary 

disease affected the results.65  None of the cross-sectional studies adequately adjusted for several 

factors that may influence rates of cardiovascular disease, such as socioeconomic status, diet, 

diabetes, estrogen use, and other health practices.  The relation of these factors to the 

development of subclinical hypothyroidism has not been well studied, so it is possible that 1 or 

more of them are confounders. 

In the Rotterdam study, 33  women with subclinical hypothyroidism had lower lipid levels 

than euthyroid women; this might be a result of higher use of diet or other lipid-lowering therapy 

in women with known cardiovascular risk factors, but it also might suggest that the women 

developed atherosclerosis by another mechanism.  One hypothesis is that elevations in both 

homocysteine and cholesterol may contribute to the elevated risk for atherosclerosis in overt 

hypothyroidism.  In cross-sectional studies, including an analysis of the second National Health 

and Nutrition Examination Survey (NHANES-II) sample, patients who had overt 

hypothyroidism had higher homocysteine levels than euthyroid subjects.66, 67  Although no single 

study has adjusted statistically for all potential confounders, the association of elevated 

homocysteine and hypothyroidism appears to persist after controlling for serum folate levels, 

which are decreased in hypothyroidism.66-70  In overtly hypothyroid patients, homocysteine 

levels decreased after treatment with levothyroxine in small, observational studies.69-73  The 

association of homocysteine levels with subclinical hypothyroidism has not yet been established. 
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Symptoms, mood, and quality of life.  In its 1998 review and guideline, the American 

College of Physicians concluded that, in the general population, it was not clear if the prevalence 

and severity of symptoms and quality of life differs for individuals who have mildly elevated 

TSH levels.7, 74  Since then, 2 cross-sectional studies in volunteers have addressed this question, 

with mixed results.  A cross-sectional interview survey of 825 Medicare enrollees in New 

Mexico found no differences in the age-adjusted frequency of self-reported symptoms between 

participants with serum TSH elevations from 4.7 to 10 mU/L and those with normal TSH 

concentrations.31  A larger survey from Colorado (n = 25,862) is less pertinent because it 

included subjects who took levothyroxine in the analysis of symptoms.  It also found no 

difference between euthyroid subjects and those with subclinical hypothyroidism in current 

symptoms, but found a higher percentage of “changed symptoms” in the subclinical hypothyroid 

group (13.4% vs 15.4%).2 

Patients who have subclinical hypothyroidism and a history of antithyroid treatment for 

Graves’ disease or nodular thyroid disease have a higher prevalence of symptoms than healthy 

controls.75, 76  It is likely that this observation is valid, but an important limitation of the evidence 

should be noted:  the appropriate comparison group is not healthy volunteers, but patients who 

have a normal TSH and a history of antithyroid treatment.  The reason is that euthyroid patients 

who have a history of treatment for hyperthyroidism also have a higher prevalence of anxiety, 

depression, and psychosocial dysfunction than healthy controls.77 

Pregnancy complications.  Three recent reports from a cohort study of pregnant women 

have linked TSH levels in pregnancy to poor obstetric outcomes and to poor cognitive 

development in children.  In the first report, among 9,403 women with singleton pregnancies, 

serum TSH measurements were 6 mU/l or greater in 209 women (2.2%).78  The rate of fetal 
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death was significantly higher in those pregnancies (3.8%) than in the women with serum TSH 

less than 6 mU/l (0.9%, OR, 4.4; 95% CI, 1.9-9.5).  In the second report, the children of women 

who had a high serum TSH (mean 13.2 ± 0.3 mU/L) in the first trimester of pregnancy had lower 

IQ scores than matched controls (mean serum TSH 1.4 ± 0.2 mU/L) when they were 7 to 9 years 

of age.79  The average difference in IQ was 7 points; 19% of the children of hypothyroid mothers 

had IQ scores of 85 or less.  Although no statistical adjustment for baseline differences was done, 

at baseline, age, socioeconomic status, and other risk factors for low IQ were similar in the 2 

groups.  Results for the subgroup who had subclinical hypothyroidism were not broken out, but 

most of the women fell into this category (that is, they had normal T4 levels). 

The third report from these authors analyzed TSH levels by outcomes.  Fifty percent of 

the children of 20 mothers who had a TSH equal to or higher than the 99.85 percentile had IQ 

scores greater than 1 standard deviation (SD) below the control mean.  Fifteen percent of the 

children of controls, and 21 percent of the children of women who had a TSH between the 98 

and 99.85 percentile, had IQ scores this low.80 

Prior Recommendations 

In 1996, the USPSTF recommended against routine screening for thyroid disease in 

asymptomatic adults  (D recommendation).81  They found insufficient evidence to recommend 

for or against routine screening with thyroid function tests in the elderly, but recommended 

screening based on the higher prevalence of disease and the increased likelihood that symptoms 

of thyroid disease will be overlooked (C recommendation).  At that time, 2 randomized trials of 

treatment for subclinical hypothyroidism had been done.  The Task Force found that one of 

them75 was not relevant to screening, because the subjects had a known history of thyroid 
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disease.  They found the other trial to be methodologically flawed.74   There were no trials of 

treatment for subclinical hyperthyroidism. 

Analytic Framework and Key Questions 

In this paper we address whether the primary care physician 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 physician for other reasons.  We focus on whether screening should 

be aimed at detection of subclinical thyroid dysfunction and whether individuals who have 

mildly abnormal TSH values can benefit. 

We used the analytic framework in Figure 1 to guide the literature review.  The 

population of interest was adults who are seeing a primary care clinician, have no history of 

thyroid disease, and have no or few signs or symptoms of thyroid dysfunction. 

Arrow 1 represents direct evidence of health benefits from controlled studies of 

screening; no such studies have been done. Arrows 2 and 3 represent the ability of screening to 

detect unsuspected thyroid dysfunction, the false positive rate of the screening tests, and the 

symptom status of the patients diagnosed by screening.  These issues, summarized above, were 

reviewed in detail elsewhere.14, 25  In this article, we address key questions related to Arrows 4 

and 5, focusing primarily on evidence about the benefits and harms of treating early thyroid 

dysfunction.  Specifically, we addressed: 

1. What are the benefits of earlier treatment of a) subclinical hyperthyroidism and b) 

hypothyroidism? 

2. What are the adverse effects of treatment? 
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A thorough review of the adverse effects of antithyroid drugs, radioiodine therapy, 

thyroid surgery, and thyroid replacement therapy was beyond the scope of this review.  Instead, 

we emphasize the frequency of adverse effects in trials of levothyroxine therapy for subclinical 

hypothyroidism and the potential adverse effects of long-term treatment with levothyroxine. 
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2. Methods 

Search Strategy 

We identified articles published before 1998 from the reference lists of previous reviews9, 

12, 13, 23, 24, 76, 82-87 and by searching our own files of over 1,600 full-text articles from the period 

1910 to 1998.  We then searched MEDLINE® and EMBASE® from 1996 to February 2002, 

PREMEDLINE March 2002, and the Cochrane Library (2002, Issue 2) to identify additional 

articles.  In a MEDLINE® search, the medical subject headings (MeSH) thyroid function tests 

and thyroid diseases were combined with the term mass screening, and the text words screening 

or case-finding.  We conducted a separate search for controlled studies of the effect of thyroid-

directed treatments on potential complications of subclinical thyroid disease, using the word 

levothyroxine in title, abstract, or keywords combined with terms for clinical trials.  We also 

searched MEDLINE® from 1966-May 2002 for articles about the adverse effects of thyroid 

hormone replacement.  Periodic hand searching of endocrinologic and major medical journals, 

review of the reference lists of retrieved articles, and suggestions from peer reviewers of earlier 

versions of this article supplemented the electronic searches. 

Inclusion Criteria 

We selected controlled trials of treatment of thyroid dysfunction that reported at least one 

health outcome (symptoms, cognitive function, or quality of life) or lipid levels.   Broad 

inclusion criteria were used to get a picture of the benefits and adverse effects of treatment on 
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patients with different degrees of thyroid dysfunction.  Specifically, we included any trial that 

used TSH levels as a criterion for entry, in any population, including patients with known thyroid 

disease.  We also identified observational studies of treatment for subclinical thyroid 

dysfunction; we included recent studies that had not been included in previous meta-analyses.13, 

24, 25, 88 

To assess the prevalence of thyroid disease and the causal relationships between thyroid 

dysfunction and potential complications, we used the following sources: 

• Previous meta-analyses and systematic reviews. 

• More recent cross-sectional, cohort, and case-control studies of the prevalence of overt or 

subclinical thyroid dysfunction.  

• Cross-sectional and longitudinal studies of the relationship between an elevated or low 

TSH to potential complications of subclinical hypothyroidism or subclinical 

hyperthyroidism. 

For these categories of studies, we included studies in the general adult population, a 

demographic segment of the adult population, or among patients seen in the general clinic 

setting.  We excluded studies of screening for congenital or familial thyroid disorders and studies 

of screening in inpatients, institutionalized patients, and series of patients seen in specialized 

referral clinics for depression or obesity. 

Finally, we identified observational studies of the long-term adverse effects of 

levothyroxine therapy.  We excluded studies of suppressive doses of thyroxine; to be included, 

the study had to include at least some patients that were taking replacement doses of thyroxine. 
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Data Extraction 

We used predefined criteria from the USPSTF to assess the internal validity of trials, 

which we rated as “good,” “fair,” or “poor.”  We also rated the applicability of each study to 

screening.  The rating system is described in detail elsewhere.89  (The criteria are listed as 

column headings in Table 3.)  We also abstracted information about its setting, patients, 

interventions, and outcomes.  When possible, we recorded the difference between the probability 

of a response in the treatment and control groups for each complication studied. 
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3. Results 

Efficacy of Treatment for Subclinical Hyperthyroidism 

No controlled trials of treatment for subclinical hyperthyroidism have been done.  Small 

observational studies of patients with nodular thyroid disease not detected by screening have 

shown improvements in bone metabolism and hemodynamic measures after treatment.53, 90-92 

Efficacy of Treatment for Subclinical Hypothyroidism 

We identified 14 randomized trials of levothyroxine therapy.  We excluded 2 trials that 

compared levothyroxine to levothyroxine plus triiodothyronine in patients with overt 

hypothyroidism,93, 94 1 trial of different levothyroxine preparations,95 and 1 of levothyroxine 

suppressive therapy for solitary nodules.96  Two trials of levothyroxine treatment in patients with 

subclinical hypothyroidism reported no clinical outcomes or lipid results; one of these concerned 

bone density97 and the other, cardiac function parameters from Doppler echocardiography and 

videodensitometric analysis.98  These trials are not included in evidence tables but are discussed 

briefly. 

Of the 8 included trials,15, 74, 75, 99-103 6 concerned patients with elevated TSH levels.  One 

concerned hyperlipidemic patients with high-normal TSH levels,99 and the last trial concerned 

patients with a normal TSH who had symptoms of hypothyroidism.101 

Randomized trials of levothyroxine treatment in subclinical hypothyroidism and in 

symptomatic patients who have a normal TSH are described in Table 3 (quality ratings) and in 
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Table 4 (description and results).  The first 2 trials in Table 4 concerned patients followed in 

thyroid specialty clinics.  In both trials, subjects had a mean serum TSH above 10 mU/L.  The 

first trial (Cooper et al) concerned patients who had been treated for Graves’ disease in whom 

TSH was rising relatively quickly.75  Symptoms were rated on the “Cooper Questionnaire,” a 24-

point scale that records how 6 symptoms of hypothyroidism change over time.  After 1 year, 

patients taking levothyroxine improved by 2.1 points, while patients taking placebo deteriorated 

by 1.2 points (P = 0.037).  The difference (3.3 points) is roughly equivalent to complete relief of 

one symptom and partial relief of a second symptom per patient.  Eight (47%) of 17 treated 

patients reported reduced or milder symptoms; 4 felt worse; and 5 reported no change in 

symptoms.  In the placebo group, 3 (19%) of 16 patients felt better, 6 felt worse, and 7 reported 

no change.  The difference between the proportion of patients who felt better in each group was 

0.28 (CI, -0.09-0.65), indicating that 1 patient improved for every 3.5 patients treated with 

levothyroxine. 75  Treatment had no effect on lipid levels.  The internal validity of this trial was 

rated “good-quality;” it was the highest-quality trial of the group. 

The second trial (Meier et al) concerned patients with thyroiditis or a history of Graves’ 

disease.100   In this trial, treatment with levothyroxine had no effect on symptoms.  In reporting 

results, the authors emphasized that there was a significant reduction in LDL cholesterol in the 

levothyroxine-treated group from 4.0 to 3.7 mmol/L (P = 0.004) and no significant reduction in 

the placebo group.  The difference appears to be related to an imbalance in the groups at 

baseline:  pre-treatment LDL cholesterol was 4.0 mmol/L in the treatment group versus 3.7 

mmol/L in the placebo group.  In fact, post-treatment LDL cholesterol was the same in both 

groups (3.7 ± 0.2, P = 0.11).  When analyzed as a randomized trial, the difference between the 
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treatment and control groups in lipid levels was not significant.  The discrepancy suggests that 

randomization may have been flawed. 

We rated the relevance of these 2 studies to screening and found it to be “low.”  The 

Cooper study supports treatment in patients with a history of treated Graves’ disease, especially 

if the serum TSH is above 10 mU/L, but it has little relevance to screening because the natural 

history of treated Graves’ disease differs from the natural history of spontaneous hypothyroidism 

in the general population. 

The third trial, in patients known to have Hashimoto’s thyroiditis and positive antithyroid 

antibodies who had mildly elevated TSH levels, had a similar flaw.102  When analyzed as a 

randomized trial, there were no significant differences between levothyroxine-treated and 

placebo groups in any lipid parameter.  When analyzed as a pre-/post-treatment study, there was 

a statistically significant reduction in LDL cholesterol levels (3.6-3.1 mmol/L) in the 

levothyroxine-treated group, but not in the control group.  The study appeared to be unblinded; 

this could be a major flaw, since differential attention to lipid levels in the treatment and control 

groups could lead to different behavioral approaches to reducing lipid levels.  If the results are 

valid, they would be fairly relevant to screening; the mean TSH was only slightly elevated, and 

patients who have antithyroid antibodies and a modestly elevated TSH are found commonly in 

screening programs. 

The next 3 studies may have had more relevance to screening or primary care: they 

generally concerned patients, mostly women, with subclinical hypothyroidism who were not 

previously treated for Graves’ disease or nodular thyroid disease.  However, 2 of the 3 studies 

had poor internal validity.  In the fair-quality trial by Jaeschke and colleagues, 37 patients with 

subclinical hypothyroidism were recruited from the outpatient clinics of a community hospital 
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and randomized to levothyroxine treatment or placebo.15  Patients given placebo did as well or 

better than those given levothyroxine.  After 6 months, in the levothyroxine group, 8 patients 

improved, 3 were worse, and 5 were the same according to the “Cooper Questionnaire.”  In the 

placebo group, 11 patients improved, 1 was worse, and 4 were the same.  After 11 months, 

patients treated with levothyroxine had a small but statistically significant improvement in short-

term memory, but treatment did not improve general health status as measured by a standardized 

questionnaire, the Sickness Impact Profile (SIP).  In that study, the mean SIP score in patients 

with subclinical hypothyroidism recruited from a general medical clinic was initially 3.1 out of 

10.   On this scale, a score of 3.0 is usually interpreted as the border between no disability and 

mild disability.  A random sample of healthy older adults had a similar mean SIP of 3.4. 

The other negative trial was too small to achieve balance in the compared groups and had 

high loss to follow-up.103 

A small crossover trial74 concerned women identified by screening in the general 

population.  The 20 subjects were women aged 50 and older who had an initial serum TSH 

between 4 and 15 mU/L.  After 6 months of treatment, the mean symptom score improved by 

1.81 units, equivalent to complete relief of one symptom per patient.  As judged by subjective 

improvement and cognitive measures, 4 (24%) of the 19 patients who received levothyroxine 

improved, while 2 (12%) felt worse with treatment. 

The last 2 studies listed in Table 4 concern patients who have TSH levels in the normal 

range.  In 1 of these, 50 micrograms of levothyroxine therapy reduced LDL cholesterol levels 

from 6.8 to 5.9 mmol/L in patients with elevated total cholesterol levels (>7/5 mmol/L) and 

normal TSH levels.99  In the other study, levothyroxine was ineffective in patients who had 

symptoms of hypothyroidism but normal TSH and T4 levels.101  The latter study, designed as a 
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crossover study, found that levothyroxine significantly reduced SF-36 vitality score in healthy 

subjects and also documented a clinically important and statistically significant effect of placebo. 

Many observational studies have examined the effects of treatment in patients with 

subclinical hypothyroidism.  One meta-analysis of these observational studies found that 

treatment reduced LDL cholesterol levels by 0.4 mmol/L, and a more recent meta-analysis of 

both observational and randomized studies found that, in previously untreated patients, total 

cholesterol was reduced by 0.14 mmol/L (-5.6 mg/dL).104  Another review concluded that 

levothyroxine treatment might reduce serum cholesterol by 8% in selected patients who have 

both a serum TSH ≥10 mU/L and an elevated total cholesterol (≥ 6.2 mmol/L).25  About 7% of 

individuals with subclinical hypothyroidism meet these criteria. 

Most of the studies on which these analyses are based have important limitations.13, 25, 104  

Many of these studies were before/after studies in which reductions in serum lipids could have 

been due to regression toward the mean.  In most, samples were small, selection of patients was 

poorly described, clinicians and patients were aware of the treatment and of the need to lower 

lipid levels, and outcome assessment may have been biased.  That is, the problem is not that 

these studies are observational, but that many of them are poor-quality observational studies. 

The hazards of relying on observational studies of the effect of drug therapy is illustrated 

by a large (n = 139) open study of levothyroxine to treat symptoms of hypothyroidism in patients 

who had normal thyroid function tests.  This study found that the mean number of signs and 

symptoms of hypothyroidism decreased from 13 to 3 following 6 months or more of treatment; 

76% of patients had improvement or disappearance of over 12 findings.105  Whether or not these 

effects are real, they illustrate that only well-controlled trials can determine the effects of 

thyroxine therapy in patients with subclinical hypothyroidism. 
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In summary, treatment of subclinical hypothyroidism appears to reduce symptoms in the 

subset of patients who have a history of Graves’ disease and a serum TSH > 10 mU/L.  In other 

subgroups of patients with subclinical hypothyroidism, there is insufficient evidence to 

determine whether or not treatment is effective in reducing symptoms.  Most trials found there 

was no effect on lipid levels, but because of the number of subjects and the limited quality of the 

trials, the evidence from randomized trials is insufficient to determine whether treatment has a 

clinically important effect.  No trials of treatment for subclinical hypothyroidism in pregnant 

patients were identified. 

Other Benefits 

One randomized trial of levothyroxine versus placebo used Doppler echocardiography 

and videodensitometric analysis to assess myocardial structure and parameters of myocardial 

contractility in 20 patients followed for 1 year.98  We excluded this trial because it did not report 

any clinical outcome measures. 

Another benefit of treating subclinical hypothyroidism is to prevent the spontaneous 

development of overt hypothyroidism, diagnosed when a patient with subclinical hypothyroidism 

develops a low FT4 level (see Table 2).  This potential benefit has not been studied in 

randomized trials, so it is necessary to estimate it based on data from observational studies.  

Based on data from the Whickham study, a previous analysis estimated that, if 1,000 women age 

35 and over are screened, 80 will be diagnosed to have subclinical hypothyroidism, and 43 will 

have a mildly elevated TSH and positive antithyroid antibodies.  If these 43 individuals are 

treated with levothyroxine, by 5 years overt hypothyroidism would be prevented in 3 women 

([number needed to treat] NNT = 14.3), while 40 will have taken medication for 5 years without 



Chapter 3. Results 

 33

a clear benefit.  By 20 years, overt hypothyroidism would be prevented in 29 (67%) of the 43 

women, but 14 otherwise healthy women will have taken medication for 20 years. 

In assessing the balance of benefits and harms, the key uncertainties are: 

1) Without screening or prophylaxis, how long would overt hypothyroidism be 

undetected? 

2) How much morbidity would undiagnosed overt hypothyroidism cause while 

undetected? 

3) What are the harms of treatment in those who do not progress? 

No studies have measured the severity of symptoms or degree of disability in newly diagnosed 

hypothyroid patients or the length of time spent in that state.  There are no published data on the 

effect of careful follow-up on health outcomes in patients with subclinical hypothyroidism.  The 

case for treatment to prevent progression of subclinical hypothyroidism would be greatly 

strengthened by data showing that this progression is associated with significant burden of illness 

that could be prevented by earlier treatment. 

Adverse Effects of Levothyroxine 

Adverse effects of replacement doses of levothyroxine include nervousness, palpitations, 

atrial fibrillation, and exacerbation of angina pectoris.  Adverse effects were not assessed 

carefully in the randomized trials listed in Table 4, although some reported them incidentally.  In 

1 of the trials, 2 of 20 (10%) patients taking levothyroxine quit the protocol because of 

nervousness and a sense of palpitations.74  In another, 2 of the 18 (11%) patients assigned to 

levothyroxine withdrew because of complications: 1 because of an increase in angina, and 1 
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because of new onset atrial fibrillation.15  In a third, anxiety scores were higher in the 

levothyroxine group.103 

A systematic review of observational studies published from 1966 to 1997 found that 

replacement doses of levothyroxine have not been associated with osteoporosis or with any other 

serious long-term adverse effects.106  A short-term randomized trial of levothyroxine for 

subclinical hypothyroidism confirms this view.97  By contrast, thyroid hormone to suppress TSH 

because of thyroid cancer, goiters, or nodules contributed to osteoporosis in postmenopausal 

women.106 

Overtreatment with levothyroxine, indicated by an undetectable TSH, is another potential 

risk.  About one-fourth of patients receiving levothyroxine for primary hypothyroidism are 

maintained unintentionally on doses sufficient to cause the TSH to be undetectable.2, 35  Data 

from the Framingham cohort suggest that 1 excess case of atrial fibrillation might occur for 

every 114 patients treated with doses of levothyroxine sufficient to suppress the TSH.35  As 

mentioned above, 2 meta-analyses of older studies and a recent nested case-control study from 

SOF suggest that, in patients taking levothyroxine, a low TSH is associated with an increased 

risk for osteoporosis42, 43 and of osteoporotic fractures.49  Another potential risk for overtreatment 

with levothyroxine is left ventricular hypertrophy and abnormalities of cardiac output,54, 58 but 

there is insufficient evidence for these effects in patients inadvertently overtreated for 

hypothyroidism. 
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4. Summary 

The results of this review are summarized in Table 5.  The ability of screening programs 

to detect subclinical thyroid dysfunction has been demonstrated in good-quality cohort studies, 

and some of the complications of subclinical thyroid dysfunction are well-documented.  The 

main gap in the evidence is the lack of convincing data from controlled trials that early treatment 

improves outcomes for patients with subclinical hypothyroidism and subclinical hyperthyroidism 

detected by screening. 



Chapter 4. Summary 

 36



References 

 37

References 

1.  Hollowell JG, Staehling NW, Flanders WD, et al. Serum TSH, T(4), and thyroid antibodies in 
the United States population (1988 to 1994): National Health and Nutrition Examination Survey 
(NHANES III). J Clin Endocrinol Metab. 2002;87:489-499. 
 
2.  Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence 
study. Arch Intern Med. 2000;160:526-534. 
 
3.  Kanaya AM, Harris F, Volpato S, Perez-Stable EJ, Harris T, Bauer DC. Association between 
thyroid dysfunction and total cholesterol level in an older biracial population: the health, aging 
and body composition study. Arch Intern Med. 2002;162:773-779. 
 
4.  Eddy D. How to think about screening. In: Eddy D, editor. Common Screening Tests. 
Philadelphia: American Coll Physicians; 1991; 1-21. 
 
5. Billewicz WZ, Chapman RS, Crooks J, Day ME, Gossage J, Wayne E, et al. Statistical 
methods applied to the diagnosis of hypothyroidism. Q J Med. 1969;38:255-266. 
 
6. Crooks J, Murray I, Wayne EJ. Statistical methods applied to the clinical diagnosis of 
thyrotoxicosis.  Q J Med. 1959;28:211-234.   
 
7. Eden S, Sundbeck G, Lindstedt G, et al. Screening for thyroid disease in the elderly. Serum 
concentrations of thyrotropin and 3,5,3'-triiodothyronine in a representative population of 79-
year-old women and men. Comp Gerontol. 1988;2:40-45. 
 
8. Helfand M, editor. Screening for thyroid dysfunction: Rationale, strategies, and cost-
effectiveness. St. Louis: Mosby-Year Book, Inc.; 1992. 
 
9. O'Reilly DS. Thyroid function tests-time for a reassessment. BMJ. 2000;320:1332-1334. 
 
10. Danese MD, Powe NR, Sawin CT, Ladenson PW. Screening for mild thyroid failure at the 
periodic health examination: a decision and cost-effectiveness analysis. JAMA. 1996;276:285-
292. 
 
11. Ladenson PW, Singer PA, Ain KB, et al. American Thyroid Association guidelines for 
detection of thyroid dysfunction. [erratum appears in Arch Intern Med 2001 Jan 22;161(2):284]. 
Arch Intern Med. 2000;160:1573-1575. 
 
12. McDermott MT, Ridgway EC. Subclinical hypothyroidism is mild thyroid failure and 
should be treated. J Clin Endocrinol Metab. 2001;86:4585-4590. 
 



References 

 38

13. Chu JW, Crapo LM. The treatment of subclinical hypothyroidism is seldom necessary. J 
Clin Endocrinol Metab. 2001;86:4591-4599. 
 
14. Helfand M, Crapo LM. Testing for suspected thyroid disease. In: Sox HC, editor. Common 
Diagnostic Tests. Philadelphia: American College of Physicians; 1990. 
 
15. Jaeschke R, Guyatt G, Gerstein H, et al. Does treatment with L-thyroxine influence health 
status in middle-aged and older adults with subclinical hypothyroidism? J Gen Intern Med. 
1996;11:744-749. 
 
16. Parle J, Franklyn J, Cross K, Jones S, Sheppard M. Prevalence and follow-up of abnormal 
thyrotropin (TSH) concentrations in the elderly in the United Kingdom. Clin Endocrinol (Oxf). 
1991;34:77-83. 
 
17. Sundbeck G, Jagenburg R, Johansson P-M, Eden S, Lindstedt G. Clinical significance of a 
low serum thyrotropin concentration by chemiluminometric assay in 85-year-old women and 
men. Arch Intern Med. 1991;151:549-556. 
 
18. Sawin CT, Geller A, Kaplan MM, Bacharach P, Wilson PWF, Hershman JM. Low serum 
thyrotropin (Thyroid-Stimulating Hormone) in older persons without hyperthyroidism. Arch 
Intern Med. 1991;151:165-168. 
 
19. Attia J, Margetts P, Guyatt G. Diagnosis of thyroid disease in hospitalized patients. A 
systematic review. Arch Intern Med. 1999;159:658-665. 
 
20. Sundbeck G, Lundberg PA, Lindstedt G, Svanborg A, Eden S. Screening for thyroid disease 
in the elderly. Serum free thyroxine and thyrotropin concentrations in a representative population 
of 81-year-old women and men. Aging (Milano). 1991;3:31-37. 
 
21. Drinka PJ, Amberson J, Voeks SK, Schomisch J, Schirz P, Christensen D. Low TSH levels 
in nursing home residents not taking thyroid hormone. J Am Geriatr Soc. 1996;44:573-577. 
 
22. Bondeson E, Meisel T, Eggertsen R. [A simple health control for the elderly. Screening for 
vitamin B12 deficiency and thyroid disease]. [Swedish]. Lakartidningen. 1997;94:4329-4332. 
 
23. Wang C, Crapo LM. The epidemiology of thyroid disease and implications for screening. 
Endocrinol Metab Clin North Am. 1997;26:189-218. 
 
24. Helfand M, Crapo LM. Screening for thyroid disease. Ann Intern Med. 1990;112:840-849. 
 
25. Helfand M, Redfern CC. Clinical guideline, part 2. Screening for thyroid disease: an update. 
American College of Physicians [published erratum appears in Ann Intern Med 1999 Feb 
2;130(3):246]. Ann Intern Med. 1998;129:144-158. 
 
26. Kung AW, Janus ED. Thyroid dysfunction in ambulatory elderly Chinese subjects in an area 
of borderline iodine intake. Thyroid. 1996;6:111-114. 



References 

 39

 
27. Danese D. Subclinical hypothyroidism in flight personnel: evaluation for suitability to fly. 
Int Rev Armed Forces Med Serv. 1997;70:32-36. 
 
28. Fardella C, Poggi H, Gloger S, Rojas A, Velasquez CG, Barroileth S, et al. [High prevalence 
of subclinical thyroidal disease among individuals attended in health control]. [Spanish]. Rev 
Med Chil. 2001;129:155-160. 
 
29. Chuang CC, Wang ST, Wang PW, Yu ML. Prevalence study of thyroid dysfunction in the 
elderly of Taiwan. Gerontol. 1998;44:162-167. 
 
30. Knudsen N, Jorgensen T, Rasmussen S, Christiansen E, Perrild H. The prevalence of thyroid 
dysfunction in a population with borderline iodine deficiency. Clin Endocrinol. 1999;51:361-
367. 
 
31. Lindeman RD, Schade DS, LaRue A, et al. Subclinical hypothyroidism in a biethnic, urban 
community. J Am Geriatr Soc. 1999;47:703-709. 
 
32. Rivolta G, Cerutti R, Colombo R, Miano G, Dionisio P, Grossi E. Prevalence of subclinical 
hypothyroidism in a population living in the Milan metropolitan area. J Endocrinol Invest. 
1999;22:693-697. 
 
33. Hak AE, Pols HA, Visser TJ, Drexhage HA, Hofman A, Witteman JC. Subclinical 
hypothyroidism is an independent risk factor for atherosclerosis and myocardial infarction in 
elderly women: the Rotterdam Study. Ann Intern Med. 2000;132:270-278. 
 
34. Tunbridge WMG, Evered DC, Hall R, et al. The spectrum of thyroid disease in a 
community:  the Whickham survey. Clin Endocrinol (Oxf). 1977;7:481-493. 
 
35. Sawin C, Geller A, Wolf P. Low serum thyrotropin concentrations as a risk factor for atrial 
fibrillation in older persons. N Engl J Med. 1994;331:1249-1252. 
 
36. Vanderpump MP, Tunbridge WMG, French JM, et al. The incidence of thyroid disorders in 
the community: a twenty-year follow-up of the Whickham survey. Clin Endocrinol (Oxf). 
1995;43:55-68. 
 
37. HTDS Management Team. Hanford thyroid disease study final report. Seattle, WA: Fred 
Hutchinson Cancer Research Center; 2002.  
 
38. Auer J, Scheibner P, Mische T, Langsteger W, Eber O, Eber B. Subclinical hyperthyroidism 
as a risk factor for atrial fibrillation. Am Heart J. 2001;142:838-842. 
 
39. Benjamin EJ, Wolf PA, D'Agostino RB, Silbershatz H, Kannel WB, Levy D. Impact of 
atrial fibrillation on the risk of death: the Framingham Heart Study. Circulation. 1998;98:946-
952. 
 



References 

 40

40. Parle JV, Maisonneuve P, Sheppard MC, Boyle P, Franklyn JA. Prediction of all-cause and 
cardiovascular mortality in elderly people from one low serum thyrotropin result: a 10-year 
cohort study. Lancet. 2001;358:861-865. 
 
41. Bauer DC, Nevitt MC, Ettinger B, Stone K. Low thyrotropin levels are not associated with 
bone loss in older women: a prospective study. J Clin Endocrinol Metab. 1997;82:2931-2936. 
 
42. Uzzan B, Campos J, Cucherat M, Nony P, Boissel JP, Perret GY. Effects on bone mass of 
long term treatment with thyroid hormones: a meta-analysis. J Clin Endocrinol Metab. 
1996;81:4278-4289. 
 
43. Faber J, Galloe AM. Changes in bone mass during prolonged subclinical hyperthyroidism 
due to L-thyroxine treatment: a meta-analysis. Eur J Endocrinol. 1994;130:350-356. 
 
44. Gurlek A, Gedik O. Effect of endogenous subclinical hyperthyroidism on bone metabolism 
and bone mineral density in premenopausal women. Thyroid. 1999;9:539-543. 
 
45. Mudde AH, Reijnders FJ, Kruseman AC. Peripheral bone density in women with untreated 
multinodular goitre. Clin Endocrinol. 1992;37:35-39. 
 
46. Foldes J, Tarjan G, Szathmari M, Varga F, Krasznai I, Horvath C. Bone mineral density in 
patients with endogenous subclinical hyperthyroidism: is this thyroid status a risk factor for 
osteoporosis? Clin Endocrinol. 1993;39:521-527. 
 
47. Kumeda Y, Inaba M, Tahara H, et al. Persistent increase in bone turnover in Graves' patients 
with subclinical hyperthyroidism. J Clin Endocrinol Metab. 2000;85:4157-4161. 
 
48. Cummings S, Nevitt MC, Browner WS, et al. Risk factors for hip fracture in white women. 
N Engl J Med. 1995;332:767-773. 
 
49. Bauer DC, Ettinger B, Nevitt MC, Stone KL. Risk for fracture in women with low serum 
levels of thyroid-stimulating hormone. Ann Intern Med. 2001;134:561-568. 
 
50. Sherman SI, Simons L, Ladenson PW. Clinical and socioeconomic predispositions to 
complicated thyrotoxicosis: a predictable and preventable syndrome? Am J Med. 1996;101:192-
198. 
 
51. Sundbeck G, Eden S, Jagenburg R, Lindstedt G. Thyroid dysfunction in 85-year-old men 
and women. Influence of non-thyroidal illness and drug treatment. Acta Endocrin. 1991;125:475-
486. 
 
52. Kalmijn S, Mehta KM, Pols HA, Hofman A, Drexhage HA, Breteler MM. Subclinical 
hyperthyroidism and the risk of dementia. The Rotterdam Study. Clin Endocrinol. 2000;53:733-
737. 
 



References 

 41

53. Biondi B, Palmieri EA, Fazio S, et al. Endogenous subclinical hyperthyroidism affects 
quality of life and cardiac morphology and function in young and middle-aged patients. J Clin 
Endocrinol Metab. 2000;85:4701-4705. 
 
54. Biondi B, Fazio S, Palmieri EA, et al. [Effects of chronic subclinical hyperthyroidism from 
levothyroxine on cardiac morphology and function]. [Italian]. Cardiologia. 1999;44:443-449. 
 
55.  Schlote B, Nowotny B, Schaaf L, et al. Subclinical hyperthyroidism: physical and mental 
state of patients. Eur Arch Psychiatry Clin Neurosci. 1992;241:357-364. 
 
56.  Figge J, Leinung M, Goodman AD, et al. The clinical evaluation of patients with subclinical 
hyperthyroidism and free triiodothyronine (free T3) toxicosis. Am J Med. 1994;96:229-234. 
 
57. Rieu M, Bekka S, Sambor B, Berrod JL, Fombeur JP. Prevalence of subclinical 
hyperthyroidism and relationship between thyroid hormonal status and thyroid ultrasonographic 
parameters in patients with non-toxic nodular goitre. Clin Endocrinol. 1993;39:67-71. 
 
58. Biondi B, Fazio S, Cuocolo A, et al. Impaired cardiac reserve and exercise capacity in 
patients receiving long-term thyrotropin suppressive therapy with levothyroxine. J Clin 
Endocrinol Metab. 1996;81:4224-4228. 
 
59. Mason RL, Hunt HM, Hurxthal L. Blood cholesterol values in hyperthyroidism and 
hypothyroidism. N Engl J Med. 1930;203:1273-1278. 
 
60. Johnston J, McLelland A, O'Reilly DS. The relationship between serum cholesterol and 
serum thyroid hormones in male patients with suspected hypothyroidism. Ann Clin Biochem. 
1993;30:256-9. 
 
61. Valdemarsson S, Hansson P, Hedner P, Nilsson-Ehle P. Relations between thyroid function, 
hepatic and lipoprotein lipase activities, and plasma lipoprotein concentrations. Acta Endocrinol. 
1983;104:50-56. 
 
62. Elder J, McLelland A, O'Reilly DS, Packard CJ, Series JJ, Shepherd J. The relationship 
between serum cholesterol and serum thyrotropin, thyroxine, and tri-iodothyronine 
concentrations in suspected hypothyroidism. Ann Clin Biochem. 1990;27:110-113. 
 
63. Bindels AJ, Westendorp RG, Frolich M, Seidell JC, Blokstra A, Smelt AH. The prevalence 
of subclinical hypothyroidism at different total plasma cholesterol levels in middle aged men and 
women: a need for case-finding? Clin Endocrinol. 1999;50:217-220. 
 
64. Bauer DC, Ettinger B, Browner WS. Thyroid functions and serum lipids in older women: a 
population-based study. Am J Med. 1998;104:546-551. 
 
65. Vanderpump MP, Tunbridge WM, French JM, Appleton D, Bates D, Clark F, et al. The 
development of ischemic heart disease in relation to autoimmune thyroid disease in a 20-year 
follow-up study of an English community. Thyroid. 1996;6:155-160. 



References 

 42

 
66. Nedrebo BG, Ericsson UB, Nygard O, et al. Plasma total homocysteine levels in 
hyperthyroid and hypothyroid patients. Metabolism. 1998;47:89-93. 
 
67. Morris MS, Bostom AG, Jacques PF, Selhub J, Rosenberg IH. Hyperhomocysteinemia and 
hypercholesterolemia associated with hypothyroidism in the third US National Health and 
Nutrition Examination Survey. Atherosclerosis. 2001;155:195-200. 
 
68. Diekman MJ, van der Put NM, Blom HJ, Tijssen JG, Wiersinga WM. Determinants of 
changes in plasma homocysteine in hyperthyroidism and hypothyroidism. Clin Endocrinol. 
2001;54:197-204. 
 
69. Lien EA, Nedrebo BG, Varhaug JE, Nygard O, Aakvaag A, Ueland PM. Plasma total 
homocysteine levels during short-term iatrogenic hypothyroidism. J Clin Endocrinol Metab. 
2000;85:1049-1053. 
 
70. Catargi B, Parrot-Roulaud F, Cochet C, Ducassou D, Roger P, Tabarin A. Homocysteine, 
hypothyroidism, and effect of thyroid hormone replacement. Thyroid. 1999;9:1163-1166. 
 
71. Hussein WI, Green R, Jacobsen DW, Faiman C. Normalization of hyperhomocysteinemia 
with L-thyroxine in hypothyroidism. Ann Intern Med. 1999;131:348-351. 
 
72. Bicikova M, Tallova J, Hill M, Vanuga A, Putz Z, Tomandl J. Effect of treatment of 
hypothyroidism on the plasma concentrations of neuroactive steroids and homocysteine. Clin 
Chem Lab Med. 2001;39:753-757. 
 
73. Barbe F, Klein M, Chango A, et al. Homocysteine, folate, vitamin B12, and transcobalamins 
in patients undergoing successive hypo- and hyperthyroid states. J Clin Endocrinol Metab. 
2001;86:1845-1846. 
 
74. Nystrom E, Caidahl K, Fager G, Wikkelso C, Lundberg PA, Lindstedt G. A double-blind 
cross-over 12-month study of L-thyroxine treatment of women with 'subclinical' hypothyroidism. 
Clin Endocrinol. 1988;29:63-75. 
 
75. Cooper DS, Halpern R, Wood LC, Levin AA, Ridgway EC. L-Thyroxine therapy in 
subclinical hypothyroidism. A double-blind, placebo-controlled trial. Ann Intern Med. 
1984;101:18-24. 
 
76. Cooper DS. Clinical practice. Subclinical hypothyroidism. N Engl J Med. 2001;345:260-
265. 
 
77. Fahrenfort JJ, Wilterdink AM, van der Veen EA. Long-term residual complaints and 
psychosocial sequelae after remission of hyperthyroidism. Psychoneuroendocrinology. 
2000;25:201-211. 
 



References 

 43

78. Allan WC, Haddow JE, Palomaki GE, et al. Maternal thyroid deficiency and pregnancy 
complications: implications for population screening. J Med Screen. 2000;7:127-130. 
 
79. Haddow JE, Palomaki GE, Allan WC, et al. Maternal thyroid deficiency during pregnancy 
and subsequent neuropsychological development of the child. N Engl J Med. 1999;341:549-555. 
 
80. Klein RZ, Sargent JD, Larsen PR, Waisbren SE, Haddow JE, Mitchell ML. Relation of 
severity of maternal hypothyroidism to cognitive development of offspring. J Med Screen. 
2001;8:18-20. 
 
81. U.S. Preventive Services Task Force. Screening for thyroid disease. Guide to Clinical 
Preventive Services. Baltimore, MD: Williams & Wilkins; 1996. 
 
82. Osman F, Gammage MD, Sheppard MC, Franklyn JA. Clinical review 142.  Cardiac 
dysrhythmias and thyroid dysfunction:  the hidden menace? J Clin Endocrinol Metab. 
2002;87:963-967. 
 
83. Klein I, Ojamaa K. Mechanisms of disease:  thyroid hormones and the cardiovascular 
system. N Engl J Med. 2001;344:501-509. 
 
84. Stockigt JR. Case finding and screening strategies for thyroid dysfunction. Clin Chim Acta. 
2002;315:111-124. 
 
85. Toft AD. Clinical practice. Subclinical hyperthyroidism. N Engl J Med. 2001;345:512-516. 
 
86. Tunbridge WM, Vanderpump MP. Population screening for autoimmune thyroid disease. 
Endocrinol Metab Clin North Am. 2000;29:239-253. 
 
87. Weetman AP. Hypothyroidism: screening and subclinical disease. BMJ. 1997;314:1175-
1178. 
 
88. Tanis BC, Westendorp GJ, Smelt HM. Effect of thyroid substitution on 
hypercholesterolaemia in patients with subclinical hypothyroidism: a reanalysis of intervention 
studies. Clin Endocrinol. 1996;44:643-649. 
 
89. Harris R, Helfand M, Woolf S. Methods of the 3rd U.S. Preventive Services Task Force. 
AJPM. 1999;20(3S):21-35. 
 
90. Mudde AH, Houben AJ, Nieuwenhuijzen Kruseman AC. Bone metabolism during anti-
thyroid drug treatment of endogenous subclinical hyperthyroidism. Clin Endocrinol. 
1994;41:421-424. 
 
91. Faber J, Jensen IW, Petersen L, Nygaard B, Hegedus L, Siersbaek-Nielsen K. Normalization 
of serum thyrotrophin by means of radioiodine treatment in subclinical hyperthyroidism: effect 
on bone loss in postmenopausal women. Clin Endocrinol. 1998;48:285-290. 
 



References 

 44

92. Gonzalez Vilchez F, Castillo L, Pi J, Ruiz E. [Cardiac manifestations of primary 
hypothyroidism. Determinant factors and treatment response]. [Spanish]. Rev Esp Cardiol. 
1998;51:893-900. 
 
93. Smith RN, Taylor SA, Massey JC. Controlled clinical trial of combined triiodothyronine 
and thyroxine in the treatment of hypothyroidism. BMJ. 1970;4:145-148. 
 
94. Bunevicius R, Kazanavicius G, Zalinkevicius R, Prange AJ, Jr. Effects of thyroxine as 
compared with thyroxine plus triiodothyronine in patients with hypothyroidism. N Engl J Med. 
1999;340:424-429. 
 
95. Berg JA, Mayor GH. A study in normal human volunteers to compare the rate and extent of 
levothyroxine absorption from Synthroid and Levoxine. J Clin Pharmacol. 1993;33:1135-1140. 
 
96. Zelmanovitz F, Genro S, Gross JL. Suppressive therapy with levothyroxine for solitary 
thyroid nodules: a double-blind controlled clinical study and cumulative meta-analyses. J Clin 
Endocrinol Metab. 1998;83:3881-3885. 
 
97.  Ross DS. Bone density is not reduced during the short-term administration of levothyroxine 
to postmenopausal women with subclinical hypothyroidism: a randomized, prospective study. 
Am J Med. 1993;95:385-388. 
 
98.  Monzani F, Di Bello V, Caraccio N, et al. Effect of levothyroxine on cardiac function and 
structure in subclinical hypothyroidism: a double blind, placebo-controlled study. J Clin 
Endocrinol Metab. 2001;86:1110-1115. 
 
99.  Michalopoulou G, Alevizaki M, Piperingos G, et al. High serum cholesterol levels in 
persons with 'high-normal' TSH levels: should one extend the definition of subclinical 
hypothyroidism? Eur J Endocrinol. 1998;138:141-145. 
 
100. Meier C, Staub JJ, Roth CB, et al. TSH-controlled L-thyroxine therapy reduces cholesterol 
levels and clinical symptoms in subclinical hypothyroidism: a double blind, placebo-controlled 
trial (Basel Thyroid Study). J Clin Endocrinol Metab. 2001;86:4860-4866. 
 
101. Pollock MA, Sturrock A, Marshall K, et al. Thyroxine treatment in patients with symptoms 
of hypothyroidism but thyroid function tests within the reference range: randomised double blind 
placebo controlled crossover trial. BMJ. 2001;323:891-895. 
 
102. Caraccio N, Ferrannini E, Monzani F. Lipoprotein profile in subclinical hypothyroidism: 
response to levothyroxine replacement, a randomized placebo-controlled trial. J Clin Endocrinol 
Metab. 2002;87:1533-1538. 
 
103. Kong WM, Sheikh MH, Lumb PJ. A 6-month randomized trial of thyroxine treatment in 
women with mild subclinical hypothyroidism. Am J Med. 2002;112:348-354. 
 



References 

 45

104. 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;85:2993-3001. 
 
105. Skinner GRB, Holmes D, Ahmad A, Davies A, Benitez J. Clinical response to thyroxine 
sodium in clinically hypothyroid but biochemically euthyroid patients. J Nutr Environ Med. 
2000;10:115-124. 
 
106. Greenspan SL, Greenspan FS. The effect of thyroid hormone on skeletal integrity. Ann 
Intern Med. 1999;130:750-758. 



 

 46



 

 47

Figure 1. Screening with Thyroid Function Tests Analytic Framework 

 

*FT4, free thyroxine; FT3, free triiodothyronine. 
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Table 1.  Symptoms and Signs of 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

Paraesthesias 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  

 



 

 49

Table 2.  Classification of Thyroid Dysfunction

Biochemical Criteria

TSH Thyroid Hormones
Overt hyperthyroidism Low or undetectable Elevated T4 or T3

Subclinical hyperthyroidism Low or undetectable Normal T4 and T3

Overt hypothyroidism > 5 mU/L Low T4

*Subclinical hypothyroidism > 5 mU/L Normal T4

*Some use lower or higher cutoffs for TSH.
T3, triiodothyronine; T4, normal thyroxine; TSH, thyroid-stimulating hormone.  
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Study, 
Year

Random 
Assignment?

Allocation 
concealed?

Groups Similar at 
Baseline?

Eligibility 
Criteria 

Specified?

Outcome 
Assessors 
Blinded?

Care Provider 
Blinded?

Cooper et al, 
1984(75)

Yes, by individual Not stated LT4 subjects were older 
(58.2 vs 50.2) and had 
fewer symptoms (2.1 vs 
2.4)  but otherwise similar

Yes Yes Probably (1 of 2 
investigators is said 

to be blinded)

Meier et al, 
2001(100)

Sequential 
assignment using a 
predefined list; 
randomized by 
matched pairs

No LT4 subjects had higher 
TSH (14.4±1.7 vs 
11.3±1.0) and LDLc (4.1 vs
3.7) but groups were 
otherwise similar for the 
whole groups (n = 66); 
comparisons were not 
presented for the analyzed 
group (n = 63)

Yes Not stated Yes

Meier et al, 
2001(100)

Yes, by individual Not stated Generally yes, but mean 
TSH (6 vs 4.9) and LDLc 
(3.6 vs 3.3) were higher in 
LT4 group

Yes No No

Jaeschke et al, 
1996(15)

Yes, by individual Not stated LT4 subjects had higher 
TSH (12.1 vs 9.4) and 
slightly more symptoms 
(14 vs 13) but similar in 
age

Yes Yes 1 investigator was 
not blinded but was 

not involved in 
assessment or care

Kong et al, 
2002(103)

Yes, in blocks of 6 Yes LT4 subjects were older 
(53 vs 45 years), had lower
FT4 (.9 vs 1), and higher 
TSH (8 vs 7.3)

Yes Yes 1 investigator was 
not blinded but was 
not involved in care

Nystrom et al, 
1988(74)

Not stated Not stated No baseline data were 
given for the groups 
initially assigned LT4 and 
placebo

Yes Yes Yes

Michalopoulou et 
al, 
1998(99)

Yes, method not 
stated

Not stated Inadequately described.  
LDL was higher in 50 mg 
group (6.8 vs 6.2)

Yes Not stated Not stated

Pollock et al, 
2001(101) 

Yes, by coin toss in 
blocks of 4

No No baseline data were 
given for the groups 
initially assigned LT4 and 
placebo

Yes Not stated Yes

Table 3. Quality of Randomized Trials of Thyroxine Replacement Therapy 

 

*Analysis based on assignment to treatment groups AND includes all randomized subjects. 
FT4, free thyroxine;  LDL, low-density lipoprotein;  LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; RCT, randomized controlled trial; TSH, thyroid-stimulating hormone. 
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Table 3. Quality of Randomized Trials of Thyroxine Replacement Therapy (continued) 

 
Study, 
Year

Patient 
Unaware of 
Treatment?

Intention-to-
Treat 
Analysis?*

Maintenance of 
Comparable 
Groups?

Reporting of 
Attrition, 

Crossovers, 
Adherence, and 
Contamination?

Differential Loss to 
Follow-up or Overall 
High Loss to Follow-
up?

Statistical 
Analysis 
Appropriate?

Score 
(Good/ 

Fair/ 
Poor)

Cooper et al, 
1984(75)

Yes, not 
verified

No The number of 
patients randomized 
appears to be 41; 33 
patients were 
analyzed.  It is not 
clear which group the 
other 8 belonged to

Partially Unclear, probably not Yes, except it 
did not address 
dropouts

Good

Meier et al, 
2001(100)

Yes, not 
verified

No Yes No No No, analyzed as 
RCT, but 
reported 
primarily as a 
before/after 
study

Poor

Meier et al, 
2001(100)

Probably were 
aware, since 
dosing and 
length of follow-
up differed.       
It is not clear 
whether 
patients were 
informed of 
their lipid 
levels.

Yes, 
assuming 
that 
completion 
of study was 
not a 
criterion for 
inclusion

Probably No No Yes, when 
analyzed as an 
RCT

Poor

Jaeschke et al, 
1996(15)

Yes, not 
verified

No Probably, 3 dropouts 
in each group

Partially Overall 6 out of 40 
dropped out

Yes, except it 
did not address 
dropouts

Fair

Kong et al, 
2002(103)

Yes, not 
verified

No Unknown Yes Yes, especially for 
lipid comparison

Yes, except it 
did not address 
dropouts

Poor

Nystrom et al, 
1988(74)

Probably 
aware, verified

No Yes No No No, no baseline 
comparisons or 
results provided 
about the first 
assignment

Poor

Michalopoulou et 
al, 
1998(99)

Not stated Probably 
yes

Yes No No No, analyzed as 
before/after

Poor

Pollock et al, 
2001(101) 

Yes, verified No Probably, but all 3 
dropouts were from 
the LT4 group

No No Yes Fair

*Analysis based on assignment to treatment groups AND includes all randomized subjects. 
FT4, free thyroxine;  LDL, low-density lipoprotein;  LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; RCT, randomized controlled trial; TSH, thyroid-stimulating hormone. 
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Table 4. Description and Results pf Randomized Trials of Thyroxine Replacement Therapy 

 
Study, 
Year Patients Setting

Age,
Gender Eligibility Criteria

Other Population 
Characteristics

Known history of thyroid disease
Cooper et al,
1984(75)

Previously treated Graves' 
disease, 
stage c subclinical 
hypothyroidism 

Thyroid 
specialty clinic, 
Boston

32 women and 1 
man, 
mean age 55 yrs

TSH > 3.5 mU/L on 2 
occasions

History of Graves' 
disease

Meier et al,
2001(100)

Autoimmune thyroiditis (n 
= 33), previously treated 
Graves' disease (n = 22), 
previously treated goiter 
(7)

Thyroid specialty 
clinic, 
Switzerland

63 women, 
mean age 58.5 ± 
1.3 yrs

Women 18-75 yrs; 
TSH > 6.0 mU/L on 2 
occasions; 
exaggerated TSH 
response to TRH; 
good general health

History of 
autoimmune 
thyroiditis (n = 33), 
Graves' disease (n = 
22), goiter (n = 7), 
only 4 had idiopathic 
subclinical 
hypothyroidism

Caraccio et al,
2002(102)

Hashimoto's thyroiditis 
(48) or Graves' disease 
(1)

Medical school 
internal medicine 
clinic, 
Italy

42 
premenopausal 
women,
7 men

TSH > 3.6 mU/L for > 
6 mos, + atP and anti-
Tg, good general 
health

Subclinical 
hypothyroid patients 
had higher TC, LDL, 
and ApoB levels than 
healthy controls

No known history or not stated
Jaeschke et al,
1996(15)

Diagnosis of subclinical 
hypothyroidism

Unclear setting, 
Ontario

28 women and 9 
men over age 55, 
mean age 68 yrs

TSH > 6 mU/L on 2 
occasions

None stated

Kong et al,
2002(103)

Women with a diagnosis 
of subclinical 
hypothyroidism

Referrals from 
GPs for thyroid 
function tests, 
London

45 women, mean 
age ~49 yrs

Women over 18 
years; 5 < TSH < 10 
mU/L

Most patients were 
referred because of 
symptoms

Nystrom et al,
1988(74)

Women identified by 
screening

Population-based 
screening study, 
Gothenburg

20 women, aged 
51-73

Women over 18 
years; 4 < TSH < 15 
mU/L, exaggerated 
TSH response to TRH

Symptoms did not 
differ between 
subjects and healthy 
controls

Biochemically euthyroid patients

Michalopoulou et 
al,
1998(99)

Patients referred for lipid 
assessment

Preventive 
Medicine (Lipid)  
hospital-based 
clinic, 
Greece

Not stated TC > 7.5 mmol/L and 
TSH 0.4-4.0 mU/L

Pollock et al,
2001(101)

Symptomatic patients with 
normal TSH and FT4

Referrals from 
GPs, hospital 
clinic, and 
response to 
newspaper ad, 
Glasgow

25 symptomatic 
and 19 
asymptomatic 
subjects, sex and 
age not given

"Recent thyroid 
function tests within 
the reference range" 
plus (a) at least 3 
symptoms of 
hypothyroidism 
(tiredness, lethargy, 
weight gain, or 3 
others) or (b) no 
symptoms

Symptomatic subjects 
weighed more and 
had worse memory 
and psychological 
function than healthy 
controls

* Symptomatic group only. 
anti-TG, anti-thyroglobulin; ApoB, Apolipoprotein B; atP, antithyroid-peroxidase; ECG, electrocardiogram; GHQ, General Health Questionnaire; GP, general practitioner; HADS, Hospital 
Anxiety and Depression Questionnaire; LDL, low-density lipoprotein; LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; SF=36, Medical Outcomes Study short form; SIP, 
Sickness Impact Profile; TC,  total cholesterol; FT4,free thyroxine; TFT, thyroid function test; TRH, thyrotropin-releasing hormone;  TSH, thyroid-stimulating hormone. 
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Table 4. Description and Results pf Randomized Trials of Thyroxine Replacement Therapy (continued) 
 Study, 

Year
Exclusion 
Criteria

Funding Sources
and Role of 
Funder

Interventions
(Dose, Duration) Control Baseline TSH

Number 
Screened/
Eligible/
Enrolled

Number 
Withdrawn/
Analyzed

Known history of thyroid disease
Cooper et al,
1984(75)

None stated U.S. Public Health 
Service  (Armour 
supplied LT4)

LT4 50 micrograms 
then titrated up

Placebo 11 (mean)            
3.6-55.3 (range)  
mean TSH in 
control group 
increased to ~15 
by the end of the 
study

656/91/41  8/33

Meier et al,
2001(100)

Coronary heart 
disease, lipid-
lowering drugs, 
history of poor 
compliance.  
(Estrogen therapy 
allowed.)

Swiss Research 
Foundation, 
Henning Berlin, 
Sandoz, Roche

LT4 titrated over 6 
mos (mean final 
dose 85.5 ± 4.3), 
with similar visits 
and changes in 
control group, total 
follow-up 50 wks

Placebo 12.8 (mean)           
5-50 (range)

NR/NR/66  3/63

Caraccio et al,
2002(102)

Diabetes, renal or 
liver disease, TC 
> 7.8 mmol/L

Grant from 
University

LT4 25 then titrated 
up

Placebo 5.43 (mean)      
3.65-15 (range)

NR/NR/49 0/49

No known history or not stated
Jaeschke et al,
1996(15)

Medications that 
interfere with 
TFTs; serious 
medical 
conditions

Ontario Ministry of 
Health, Boots 
Pharmaceuticals

LT4 25 then titrated 
up  (mean final dose 
68±21) 

Placebo 9.4 (mean)             
6-32 (range)

NR/NR/37  6/31

Kong et al,
2002(103)

History of thyroid 
disease, 
psychiatric 
disorder, 
anticipated 
pregnancy

Medical Research 
Council 

LT4 50 then titrated 
up to 100 if TSH > 6 
mU/L.

Placebo ~7.7 (mean) NR/52/45  10/34 for 
quality of life, 
18/27 for lipids

Nystrom et al,
1988(74)

History of or signs 
of thyroid disease,
history of 
cardiovascular 
disease

Non-industry grants 
(Nyegaard supplied 
LT4)

LT4 50 for 2 wks, 
then 100 mg for 2 
wks, then 150 daily

Placebo ~7.7 (mean)          
2.9-16.3 (range)

1,192/22/20  3/17

Biochemically euthyroid patients

Michalopoulou et 
al,
1998(99)

Conditions and 
medications that 
affect lipid profiles

Not stated LT4 50 LT4 25 mg stratified:  1.0 
(mean) or ~2.6 
(mean)

NR/NR/110 0/110

Pollock et al,
2001(101)

Current medical 
disorders

Association of 
Clinical 
Biochemists

LT4 100 Placebo 1.9 (mean) NR/NR/25 
(symptomatic 
group only)

3/22 
(symptomatic 
group only)

* Symptomatic group only. 
anti-TG, anti-thyroglobulin; ApoB, Apolipoprotein B; atP, antithyroid-peroxidase; ECG, electrocardiogram; GHQ, General Health Questionnaire; GP, general practitioner; HADS, Hospital 
Anxiety and Depression Questionnaire; LDL, low-density lipoprotein; LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; SF=36, Medical Outcomes Study short form; SIP, 
Sickness Impact Profile; TC,  total cholesterol; FT4,free thyroxine; TFT, thyroid function test; TRH, thyrotropin-releasing hormone;  TSH, thyroid-stimulating hormone. 



 

 54

Table 4. Description and Results pf Randomized Trials of Thyroxine Replacement Therapy (continued) 
Study, 
Year

Outcomes Assessed/
When Assessed

How Outcomes 
Assessed (eg, 
Scales Used)

LT4 vs Placebo Group 
Results Before/After Results

Known history of thyroid disease
Cooper et al,
1984(75)

Symptoms, lipid profile at 
1 yr

Symptom change 
scores ("Cooper 
questionnaire")

Improved symptoms (-1.2 vs 
+2.1) in LT4 group, 47% 
improved in LT4 group vs 
19% in placebo group (NNT = 
3.6), no difference in lipid 
profiles

Placebo group's TSH and 
symptoms rose during the 
year, suggesting the patients 
had rapidly advancing 
subclinical hypothyroidism

Meier et al,
2001(100)

Symptoms, lipid profile at 
1 yr

Thyroid symptom 
questionnaire

Post-treatment LDLc was the 
same in both groups (3.7± 
0.2, p = 0.11), and symptoms 
scores were not significantly 
different (p = .53)

LDLc reduced from 4.0- 3.7 
in the LT4 group (p = 0.004) 
and there were borderline 
improvements in symptom 
scores (p = 0.02), placebo 
group TSH was stable

Caraccio et al,
2002(102)

Lipid profile at 6 mos for 
placebo group vs about 
11 mos for LT4 group

Biochemical tests There were no significant 
differences between LT4 and 
placebo groups in any lipid 
parameter

LT4 group: TC reduced from 
5.5-5.0, LDLc from 3.6-3.1

No known history or not stated
Jaeschke et al,
1996(15)

Quality of life, symptoms, 
lipid profile at 6 mos

Chronic Thyroid 
Questionnaire, 
Cooper 
questionnaire, SIP, 
cognitive tests

No improvement in symptoms 
or lipids, improved memory in 
LT4 group (mean difference 
of .58 on z score scale, 
described as "small and of 
questionable clinical 
importance")

Placebo group's TSH rose 
from 9.42-10.32 over 6 mos

Kong et al,
2002(103)

Quality of life, symptoms, 
lipid profile at 6 mos

Thyroid symptom 
questionnaire, GHQ-
30, HADS

No improvement in symptoms 
or lipids 

Placebo group's TSH 
dropped from 7.3-5.6 over 6 
mos

Nystrom et al,
1988(74)

Quality of life, symptoms, 
psychometric tests, vital 
signs, ECG, lipid profile at 
6 mos

Thyroid symptom 
questionnaire, 
reaction time, 
Bingley's memory 
test

No difference in lipids. Symptom scores improved 
by the equivalent of 1 
symptom per subject (P  < 
0.001), and 4 patients felt 
better with LT4 than with 
placebo

Biochemically euthyroid patients

Michalopoulou et 
al,
1998(99)

Lipid profile Not assessed LDL reduced from 6.2-6.1 in 
25 mg group and from 6.8-5.9 
in 50 mg group

LDLc reduction was 
significant in 50 mg group

Pollock et al,
2001(101)

Symptoms, vital signs, 
biochemical tests after 14 
weeks

SF-36 plus validated 
cognitive/ memory 
testing

Among symptomatic patients 
(n = 22), there were no 
important differences 
between LT4 and placebo 
groups in any SF-36,  
memory, or cognitive 
measures 

Placebo significantly 
improved SF-36 general 
health and physical health 
scores

* Symptomatic group only. 
anti-TG, anti-thyroglobulin; ApoB, Apolipoprotein B; atP, antithyroid-peroxidase; ECG, electrocardiogram; GHQ, General Health Questionnaire; GP, general practitioner; HADS, Hospital 
Anxiety and Depression Questionnaire; LDL, low-density lipoprotein; LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; SF=36, Medical Outcomes Study short form; SIP, 
Sickness Impact Profile; TC,  total cholesterol; FT4,free thyroxine; TFT, thyroid function test; TRH, thyrotropin-releasing hormone;  TSH, thyroid-stimulating hormone. 
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Table 4. Description and Results pf Randomized Trials of Thyroxine Replacement Therapy (continued) 

Study, 
Year

Adverse 
Effects 
Assessed? Adverse Effects

Quality 
Rating 

(Good/Fair/ 
Poor)

Relevance 
to screening Comments  Questions

Known history of thyroid disease
Cooper et al,
1984(75)

Only through 
symptom 
scores

4 patients in LT4 
group felt worse, vs 6 
in placebo group  

Good Low Well-conducted trial, but 
subjects had known 
thyroid disease and the 
study is not relevant to 
screening

What proportion of all 
patients who had elevated 
TSH and normal FT4 were 
eligible for the study?

Meier et al,
2001(100)

No Not assessed Poor Low The discrepency between
before/after results and 
LT4 vs placebo results 
suggests that 
randomization was 
probably flawed

Were patients informed of 
their LDLc levels?

Caraccio et al,
2002(102)

No Not assessed Poor Fair Analyzed as an open, 
uncontrolled study

Was completion of the 
study a criterion for 
inclusion in the analysis?  
How many patients were 
screened, eligible, 
enrolled, and randomized? 
Were patients and 
providers aware of 
treatment?  How was 
randomization done?  
Were baseline differences 
statistically significant?  
What proportion of 
subjects in each group had
a TC > 6.2?  

No known history or not stated
Jaeschke et al,
1996(15)

Only through 
dropouts

1 case of atrial 
fibrillation and 1 case 
of angina in LT4 
group  

Fair Fair Description of 
recruitment was 
inadequate

Were patients referred 
from family practitioners? 
Were patients who had a 
history of thyroid disease 
included?

Kong et al,
2002(103)

Only through 
symptom 
scores

Anxiety scores were 
higher in the LT4 
group  

Poor Fair

Nystrom et al,
1988(74)

Only through 
dropouts

In LT4 group, 1 
subject dropped out 
because of 
nervousness, 1 
because of a sense of 
tachycardia

Poor Good

Biochemically euthyroid patients

Michalopoulou et 
al,
1998(99)

No Not assessed Poor Fair

Pollock et al,
2001(101)

Not assessed, 
except for SF-
36 scores

In asymptomatic 
patients, LT4 sign, 
reduced SF-36 vitality 
scores

Fair N/A Too small; authors note that it is only a "pilot study."  
Placebo effect, adverse effect of LT4 in healthy 
subjects, and baseline difference in cholesterol levels 
(6.3 vs 5.2) between symptomatic and asymptomatic 
subjects deserve more study

High dropout rate, but patients were relevant to 
primary care:  symptomatic with borderline TSH 
values

The flaws in analyzing data make the study 
uninterpretable, but the patients are most like those 
encountered in screening

Randomization was probably flawed, and blinding is 
not reported

* Symptomatic group only. 
anti-TG, anti-thyroglobulin; ApoB, Apolipoprotein B; atP, antithyroid-peroxidase; ECG, electrocardiogram; GHQ, General Health Questionnaire; GP, general practitioner; HADS, Hospital 
Anxiety and Depression Questionnaire; LDL, low-density lipoprotein; LDLc, low-density lipoprotein cholesterol; LT4, levothyroxine; SF=36, Medical Outcomes Study short form; SIP, 
Sickness Impact Profile; TC,  total cholesterol; FT4,free thyroxine; TFT, thyroid function test; TRH, thyrotropin-releasing hormone;  TSH, thyroid-stimulating hormone. 
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Table 5. Summary of Findings of Systematic Review 

Arrow* Question
Level and Type of 
Evidence 

Overall 
Evidence for 
the Link Findings

1 Is there direct 
evidence from 
controlled studies 
linking screening to 
improved health 
outcomes?

None N/A No controlled studies links screening directly to health 
outcomes.

2 What is the yield of 
screening with a 
TSH test?

II-2.  Well-designed 
cohort studies

Good Screening detects symptomatic, overt thyroid dysfunction 
in 4-8 per 1,000 adult women, up to 14 per 1,000 elderly 
women, and 0-4 per 1,000 adult men.  It also detects 
unsuspected subclinical hyperthyroidism in 5-20 per 
10,000 adults.  Subclinical hypothyroidism is found in 5% 
of women and 3% of men; the yield varies with age and is 
highest in elderly women.

3 What are the 
adverse effects of 
screening (false 
positives)?

II-2.  Well-designed 
cohort studies (for 
frequency of false 
positive results)

Poor for 
consequences 
of false positive 
screening test 
results

Some consider positive TSH test results in patients who 
never develop complications to be "false positives."  A 
false positive TSH test result can be harmful if it leads to 
anxiety or labelling, or if it leads to a treatment that has 
adverse effects.  

4a Is treatment 
effective for 
subclinical 
hypothyroidism 
found by screening?

Small, poor-to-fair-
quality trials, most of 
limited relevance to 
screening, and 1 
good-quality trial in a 
population not 
relevant to 
screening.

Poor The efficacy of treatment for reducing lipids or improving 
symptoms is inconsistent.  A good-quality trial found 
treatment improved symptoms and had no effect on lipid 
levels in patients with a history of treatment for Graves' 
disease.  In an overview of observational studies thyroxine 
reduced total cholesterol by 0.14 mmol/L (5.6 mg/dL) in 
previously untreated patients, but the quality of the 
observational studies was generally poor.

4b Is treatment 
effective for 
subclinical 
hyperthyroidism 
found by screening?

None Poor Subclinical hyperthyroidism is a risk factor for developing 
atrial fibrillation, but no studies have been done to 
determine whether screening and early treatment are 
effective in reducing the risk.

5 What are the 
adverse effects of 
treatment?

II-3. Cross-sectional 
studies (for 
osteoporosis and 
overtreatment).  For 
short-term 
complications and 
long-term cardiac 
effects, there are 
only incidental 
findings from 
randomized trials.

Good  (for 
osteoporosis 
and 
overtreatment), 
Poor (for other 
complications)

Replacement doses of levothyroxine have not been shown 
to have any serious long-term adverse effects.  Cross-
sectional studies consistently find no adverse effect of 
replacement doses on bone mineralization.  
Overtreatment with levothyroxine is present in about one-
fourth of patients, but the duration and long-term 
consequences of inadvertent overtreatment have not been 
established.  Evidence regarding the incidence of serious 
short-term complications of levothyroxine therapy (ie, atrial 
fibrillation, angina, myocardial infarction) is poor.

*See Figure 1, Analytical Framework.
II-2, Evidence obtained from well-designed cohort or case-control analytic studies, perferably from more than 1 center or research group.; II-3, Evidence 
obtained frm multiple time series with or without the intervention.; TSH, thyroid stimulating hormone.  




