
PREFACE

v

Most endocrine diseases can be treated successfully, and the patient’s state of
well-being can usually be improved. Not surprisingly, the earlier the diagnosis
is made the more positive the clinical response. Early Diagnosis and Treatment
of Endocrine Disorders focuses on early signs and symptoms of endocrine
disorders and surveys the appropriate tests to document the diseases as well as
current recommendations for therapy. Each chapter reviews the pathophysiology
of the endocrine disease—important for understanding each disorder as well as
the rationale for early therapy—and the basis for the early recognition and
treatment of each condition.

Although the practicing endocrinologist is likely to be quite knowledgeable
regarding many of these diseases, Early Diagnosis and Treatment of Endocrine
Disorders includes treatment of those conditions only recently classified as
endocrine disorders, such as polycystic ovarian syndrome, obesity, and
hypogonadism. The book also provides new approaches that are urgently needed
to slow the epidemic of type 2 diabetes, which should be an overriding concern
for all clinicians.

Until now, no other endocrinology text has focused primarily on the details
of early recognition and therapy of endocrine disorders. The information in
Early Diagnosis and Treatment of Endocrine Disorders is presented in an orderly
and easy-to-follow manner, which should greatly facilitate the early recognition
of endocrine diseases by medical students, house staff, primary care physicians,
and endocrinologists, the four groups of clinical personnel to which this book is
specifically directed.

Robert S. Bar, MD
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INTRODUCTION

Early diagnosis and treatment of hypothyroidism is the exception rather than
the rule. Despite its high prevalence (1–3) and potential consequences, hypothy-
roidism is typically diagnosed in clinical settings at an advanced and often long-
standing stage or is incidentally detected during a wide-ranging evaluation for
nonspecific complaints. Even when hypothyroidism should be anticipated, such
as in patients who have received neck irradiation (4) or amiodarone therapy (5),
its recognition is often delayed. Only in neonates, for whom universal thyroid
function testing is mandated in most industrialized societies, is hypothyroidism
identified early and treated promptly. Application of the principles of preventive
medicine to hypothyroidism has occurred slowly, except in the worldwide efforts
to prevent dietary iodine deficiency disorders, including endemic goiter, hypo-
thyroidism, and cretinism (6).

Preventive interventions are categorized by the stage of disease progression
that they address. Primary prevention refers to interventions in patients without
disease, in order to decrease its incidence. Secondary prevention aims to identify
people early in a disorder’s natural history. Achieved through screening and
early intervention, secondary prevention attempts to avert disease morbidity,
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complications, and mortality. Tertiary prevention refers to amelioration of the
course of established disease and decreasing recurrent episodes of an existing
illness. The success of disease prevention may be assessed based on the benefit
to treated individuals or, more often, from the perspective of cumulative benefit
to an entire population. Evidence-based approaches to developing preventive
practices, such as systematic literature reviews, meta-analyses, and decision and
cost-effectiveness analyses, can predict whether screening is likely to achieve
the desired outcome and result in more good than harm (7).

PRIMARY PREVENTION OF HYPOTHYROIDISM

Primary prevention of disease focuses on risk factor identification and modi-
fication. Risk factors may stem from genetic predispositions and environmental
exposures. There is a genetic predisposition to the most common cause of
hypothyroidism, autoimmune thyroiditis, which occurs approximately tenfold
more frequently in women than men and affects approximately one in seven
female children of affected women. However, autoimmune thyroiditis appears
to be a polygenic disorder (8) for which there can currently be only general
predictions of disease risk. A number of other rare monogenic disorders causing
hypothyroidism have been described. Familial combined pituitary hormone
deficiencies (9) and isolated thyrotropin (TSH) deficiency (10) cause central
hypothyroidism. The thyroid gland may be congenitally resistant to TSH action
as the result of a mutation in the TSH receptor (11), its related Gsα subunit (12),
or the TSH β-subunit (13). Inherited defects in thyroid hormone biosynthesis
caused by mutant thyroglobulin (14), sodium-iodide symporter (15), thyroid
peroxidase (16), and pendrin (17) genes can produce goiter with or without
hypothyroidism. Although it is theoretically possible to detect these mutations
prenatally with the goal of either preventing (primary prevention) or promptly
detecting and treating (secondary prevention) congenital hypothyroidism, there
is no report of this actually being done. Furthermore, the rarity of these disorders,
and the ease with which hypothyroidism can be treated, makes the issue of
primary prevention by genetic modification clinically inconsequential.

Several environmental influences are known to be associated with hypothy-
roidism, including severe dietary iodine deficiency, iodine excess, certain medi-
cations, cigarette smoke, and thyroidal irradiation. Dietary iodine deficiency is
the most important of these factors epidemiologically (18), affecting approxi-
mately 100 million people in underdeveloped (principally mountainous) regions
around the world. The spectrum of iodine deficiency disorders includes goiter,
maternal and fetal hypothyroidism, and cretinism; follicular thyroid cancer is
also relatively more common in regions of mild to moderate iodine deficiency
(19). A full discussion of this problem and of strategies for eradication of iodine
deficiency is beyond the scope of this chapter, but the topic has recently been
reviewed elsewhere (6,20).
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Paradoxically, iodine excess is also a potential cause of hypothyroidism in two
settings. First, a surfeit of iodine in the diet has been associated with higher
incidences of hypothyroidism, in populations both with (21) and without auto-
immune thyroiditis (22). Experimental evidence in animal models supports this
relationship (23,24). Second, chronic ingestion of pharmacologic amounts of
iodine in the diet or in medications can provoke hypothyroidism in individuals
with underlying autoimmune thyroiditis. The most important sources of iodine
in this context are dietary seaweed (25), naturopathic food supplements contain-
ing kelp, and the drug amiodarone, which is 40% iodine by weight. In North
America, more than 20% of individuals treated with amiodarone develop
hypothyroidism (5).

Cigarette smoke can impair thyroid function in women with iodine deficiency
or autoimmune thyroiditis (26–28). One study performed in a geographic region
with low dietary iodine intake suggested that in women 23% of the risk for
developing autoimmune thyroiditis-related hypothyroidism could be attrib-
uted to smoking (29). Although a causal relationship between cigarette smoke and
hypothyroidism has not been established, it has been postulated that increased
circulating thiocyanate concentrations found in smokers may inhibit iodide
transport and thyroid peroxidase-catalyzed iodide organification, precipitat-
ing hypothyroidism in patients with decreased thyroid gland reserve (30–32).
Active smoking can also exacerbate established partial hypothyroidism, inhib-
iting both thyroid hormone secretion and peripheral thyroid hormone action (33).
Consequently, smoking cessation in both populations and individual patients can
contribute to both primary and secondary prevention of hypothyroidism.

Certain industrial toxins and medications cause hypothyroidism. Exposure to
polybrominated biphenyls (34) and polychlorinated biphenyls (35) precipitates
hypothyroidism by structural injury to the thyroid gland. Resorcinol has been
reported to induce hypothyroidism in textile workers (36) and in a patient on
chronic hemodialysis (37). The adrenolytic agent aminoglutethimide can impair
thyroid gland function (38). The commonly used psychotropic medication
lithium carbonate frequently causes hypothyroidism by inhibiting hormone re-
lease from the gland. Almost 40% of lithium-treated patients have transient TSH
elevation, and approximately 10% have sustained hypothyroidism. Again, pa-
tients with underlying autoimmune thyroiditis are the most vulnerable. The
immunomodulatory agent interferon-α can induce autoimmune thyroiditis and
hypothyroidism, as well as hyperthyroid Graves’ disease and a transiently thy-
rotoxic form of thyroiditis (39). Avoidance of these toxic and medicinal expo-
sures when possible, particularly in individuals with underlying autoimmune
thyroiditis, represents a form of primary prevention for hypothyroidism.

Thyroidal irradiation—either by accidental or therapeutic radioactive iodine
ingestion, or by external beam radiotherapy—can cause hypothyroidism, as well
as benign and malignant thyroid neoplasms. Well-defined procedures, equip-
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ment, and monitoring are important to prevent and detect accidental thyroid
irradiation in the setting of research laboratories, nuclear medicine departments,
and nuclear reactor facilities where workers could be exposed to radioiodine.
Radioiodine has proved to be among the most dangerous radioisotopes released
in nuclear power plant accidents, such as the Chernobyl nuclear power station
disaster. The principal thyroid problem occurring in populations exposed as
children has been thyroid cancer (40), but hypothyroidism may also occur with
greater frequency (41). Stable iodine, as potassium iodide (KI), can effectively
prevent significant thyroidal irradiation and its consequences if the compound is
administered before or simultaneously with radioiodine exposure (42). The
potential benefits of KI, logistics of distribution, and potential side effects have
been the basis for lively public debate. Similarly, thyroidal radioiodine exposure
associated with the investigational use of radioimmunoglobulins to treat malig-
nancies, such as hepatoma and Hodgkin’s lymphoma (43), can be prevented by
administering stable iodine in advance. In patients given therapeutic 131-iodine
therapy for diffuse and nodular toxic goiter, hypothyroidism is an unavoidable
consequence of effective therapy in most patients (44), so secondary prevention
in the form of early detection is appropriate (see next section). External beam
radiotherapy for malignancies of the head and neck commonly cause hypothy-
roidism, but shielding of the thyroid gland would limit the treatment field, so
primary prevention is not feasible.

SECONDARY PREVENTION OF HYPOTHYROIDISM:
EARLY DIAGNOSIS AND TREATMENT

Hypothyroidism fulfills the criteria for early detection, either through testing
prompted by clinical suspicion (case finding) or by routine testing of all individu-
als in a defined group (screening). First, hypothyroidism is highly prevalent,
particularly in clinically identifiable subsets of the population, such as older
women. Second, its consequences can be clinically significant—whether one
considers the morbidity of subsequent myxedema or the long-term vascular
effects of associated hyperlipidemia—and these consequences can be avoided
by early diagnosis and therapy. Third, clinical diagnosis alone can be inaccurate.
Fourth, the diagnostic test, serum TSH measurement, can successfully identify
individuals with early disease, so interventions are possible before development
of adverse consequences of untreated disease. Importantly, the screening test is
accurate, safe, and inexpensive. Furthermore, once hypothyroidism is diagnosed,
treatment is also effective, safe, and inexpensive. For all the common causes of
primary hyperthyroidism, measurement of a serum TSH can establish or exclude
the diagnosis in a straightforward manner. For central hypothyroidism caused by
hypothalamic or pituitary disorders, a serum free thyroxine measurement (FT4)
is required.
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Suspicion that a patient has hypothyroidism can be based on the presence of
clinical findings, recognition of risk factors for thyroid gland failure, or abnor-
malities in routinely measured laboratory parameters (Table 1). Case finding is
particularly important in populations at high risk of developing hypothyroidism,

Table 1
Indications to Test for Hypothyroidism

Symptoms and Signs
Fatigue Muscle weakness Bradycardia
Dry skin Muscle cramps Diastolic hypertension
Impaired memory Deep tendon reflex delay Hoarseness
Slowed mentation Cold intolerance Periorbital edema
Depression Constipation Weight gain

Risk factors for thyroid failure
Autoimmune thyroiditis

Established serologic or tissue diagnosis
Diffuse goiter
Family history of autoimmune thyroid disease
Previous Graves’ disease or painless (postpartum) thyroiditis
Personal or family history of associated autoimmune disorders (e.g., vitiligo,

pernicious anemia, adrenal insufficiency, diabetes mellitus)
Interferon-α therapy

Previous thyroid injury
Surgery
Radioactive iodine
External radiotherapy

Postpartum status
Drug impairing thyroid function

Lithium carbonate
Amiodarone
Aminoglutethimide

Hypothalamic or pituitary disease, known or suspected
Other elements of hypopituitarism
Manifestations of a sellar mass (headache, decreased temporal vision, or diplopia).
Disorders known to cause hypothalamic or pituitary dysfunction (sarcoidosis or

metastatic cancer).

Routine laboratory test abnormalities
Hypercholesterolemia
Anemia
Hyponatremia
Hyperprolactinemia
↑Creatine phosphokinase



42 Ladenson and Belin

e.g., patients who have been treated with lithium carbonate, amiodarone, or
thyroid irradiation. Various strategies have been described for systematic fol-
low-up of patients at risk of developing hypothyroidism after radioiodine therapy
(45–47).

The extent to which practicing physicians actually consider the diagnosis of
hypothyroidism in patients with nonspecific clinical and laboratory findings is
unknown. However, a recently published survey of 1721 primary care physicians
revealed the frequency with which TSH testing was employed in the differential
diagnosis of hypothetical patients who had potential manifestations of hypothy-
roidism—either one of three nonspecific symptoms or hypercholesterolemia
(48) (Fig. 1). Seventy-five to 87% of physicians requested a serum TSH measure-
ment, among other investigations, at the first visit in symptomatic patients, but
only 56% of physicians ordered a TSH at the first visit in the hypercholester-
olemic patient. Familiarity with managed care guidelines regarding the evalua-
tion of hypercholesterolemic patients for secondary causes of hyperlipidemia
was associated with a significantly higher rate of TSH testing.

The argument for population screening for hypothyroidism is particularly
persuasive in neonates, since untreated thyroid hormone deficiency can lead to

Fig. 1. TSH testing by physicians in hypothetical patients with symptoms and hyper-
cholesterolemia potentially attributable to hypothyroidism. (Adapted from ref. 48.)
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irreversible abnormalities in neuropsychological development. The rationale
and procedures for neonatal thyroid function screening have been reviewed else-
where (49). Guidelines for hypothyroidism screening in adults have been articu-
lated by several professional societies (50) (Table 2). The cost-effectiveness of
TSH screening every 5 years has been shown to be as favorable as, or even more
favorable than, screening for hypertension, breast cancer, and hypercholester-
olemia (51).

TERTIARY PREVENTION OF HYPOTHYROIDISM:
AVOIDING COMPLICATIONS

Potential complications of recognized hypothyroidism and its treatment are
preventable with sustained thyroxine therapy and appropriate clinical and labo-
ratory monitoring. Myxedema coma is a life-threatening syndrome of multisys-
tem organ failure resulting from prolonged profound thyroid hormone deficiency,
usually with superimposed sepsis, drug intoxication, or an ischemic vascular
event (52). Anecdotally, the hypothyroid patient who is elderly or has a history
of previous noncompliance, other systemic illness, alcohol abuse, social isola-
tion, and economic deprivation is at greatest risk. A second potential complica-
tion in hypothyroid patients who are suboptimally treated is persistence of risk
factors for atherosclerosis. In this setting, the serum low-density lipoprotien
cholesterol (53) concentration may remain elevated. In one small trial of patients
with treated hypothyroidism and ischemic heart disease undergoing follow-up
coronary catheterization after angioplasty, the patients with inadequately treated
hypothyroidism (i.e., persistently elevated serum TSH concentrations) had a
significantly higher rate of progression of their coronary arterial lesions than did
patients on an optimal thyroxine replacement dose (54).

For patients with treated hypothyroidism, tertiary prevention includes avoid-
ing complications of thyroid hormone therapy. The first of these is iatrogenic
thyrotoxicosis, which in one large population survey was found to occur in more
than one-fifth of thyroid hormone-treated patients (2). Appropriate dose selec-
tion and adjustment with TSH monitoring can avoid this problem (55). Even the
appropriate restoration of euthyroidism with thyroxine can also be associated
with two unusual complications that should be anticipated and (when they are
probable) prevented. First, ischemic heart disease can be exacerbated by thyroid
hormone’s positive chronotropic and inotropic actions, which have been reported
to cause angina, myocardial infarction, dysrthythmia, and death (56). Conse-
quently, in patients with known coronary artery disease, prominent risk factors
for it, or age older than 65 years, treatment should be initiated with a low dose
of thyroxine, e.g., 0.025 mg/d. Second, institution of thyroid hormone replace-
ment alone can provoke adrenal insufficiency in patients with associated border-
line adrenal cortical function caused by autoimmune adrenalitis in patients with
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autoimmune thyroiditis (see next paragraph) and in patients with hypopituitar-
ism. Therefore, in patients with clinical features suggesting primary adrenal
insufficiency (e.g., weight loss, hyperpigmentation, nausea, or vomiting) or
pituitary disease (e.g., visual field deficits, diplopia, or hypogonadism), the pos-
sibility of hypoadrenalism should be excluded by adrenocorticotropic hormone
stimulation testing.

Although autoimmune thyroiditis is not a complication of hypothyroidism per
se, patients affected with it are also at risk of developing a relatively small set of
associated autoimmune disorders. The polyglandular autoimmune syndrome
type II includes hypothyroidism, primary adrenal insufficiency, and type I dia-
betes (57). Less commonly, hypothyroidism may occur in the autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy syndrome (or polyglan-
dular autoimmune syndrome type I). Autoimmune thyroid disorders are associ-
ated with increased risk of developing pernicious anemia and gastric achlorhydria
caused by intrinsic factor and parietal cell autoimmunity. Patients with autoim-
mune thyroiditis should be monitored for vitamin B12 deficiency with periodic
complete blood counts and, whenever the disorder is seriously suspected, serum
vitamin B12 measurement. Vitiligo, leukotrichia (prematurely gray hair), and
alopecia areata have also been associated with autoimmune thyroiditis; although
these disorders are often distressing, their prevention is not currently possible.

In conclusion, hypothyroidism occurs commonly, generates morbidity and
mortality, and may be prevented at all stages of disease progression. Once
hypothyroidism has been identified and treated with thyroxine, special attention
to optimal dose management, complications of therapy, and the potential devel-
opment of associated diseases can improve the clinical course and quality of life
for affected individuals.

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. Vanderpump MPJ, Tunbridge WMG. The epidemiology of thyroid diseases. In: Braverman
LE, Utiger RD, eds. Werner & Ingbar’s The Thyroid: A Fundamental and Clinical Text, 8th
ed. Lippincott Williams & Wilkins, Philadelphia, 2000, pp. 467–473.

4. Hancock SL, Cox RS, McDougall IR. Thyroid diseases after treatment of Hodgkin’s disease.
N Engl J Med 1991;325:599–605.

5. Martino E, Safran M, Aghini-Lombardi F, et al. Environmental iodine intake and thyroid
dysfunction during chronic amiodarone therapy. Ann Intern Med 1984;101:28–34.

6. Delange F, de Benoist B, Pretell E, Dunn JT. Iodine deficiency in the world: where do we stand
at the turn of the century? Thyroid 2001;11:437–447.

7. Powe NR, Danese M, Ladenson PW. Decision analysis in endocrinology and metabolism. J
Clin Endocrinol Metab 1997;26:89–112.



Chapter 2 / Hypothyroidism 49

8. Barbesino G, Chiovato L. The genetics of Hashimoto’s disease. Endocrinol Metab Clin North
Am 2000;29:357–374.

9. Rosenbloom AL, Almonte AS, Brown MR, Fisher DA, Baumbach L, Parks JS. Clinical and
biochemical phenotype of familial anterior hypopituitarism from mutation of the PROP1
gene. J Clin Endocrinol Metab 1999;84:50–57.

10. Hayashizaki Y, Hiraoka Y, Tatsumi K, et al. Deoxyribonucleic acid analyses of five families
with familial inherited thyroid stimulating hormone deficiency. J Clin Endocrinol Metab
1990;71:792–796.

11. Yen PM. Thyrotropin receptor mutations in thyroid diseases. Rev Endocr Metab Disord
2000;1:123–129.

12. Spiegel AM. Hormone resistance caused by mutations in G proteins and G protein-coupled
receptors. J Pediatr Endocrinol Metab 1999;12(suppl 1):303–309.

13. Pohlenz J, Dumitrescu A, Aumann U, et al. Congenital secondary hypothyroidism caused by
exon skipping due to a homozygous donor splice site mutation in the TSHbeta-subunit gene.
J Clin Endocrinol Metab 2002;87:336–339.

14. Targovnik HM, Frechtel GD, Mendive FM, et al. Evidence for the segregation of three differ-
ent mutated alleles of the thyroglobulin gene in a Brazilian family with congenital goiter and
hypothyroidism. Thyroid 1998;8:291–297.

15. Pohlenz J, Refetoff S. Mutations in the sodium/iodide symporter (NIS) gene as a cause for
iodide transport defects and congenital hypothyroidism. Biochimie 1999;81:469–476.

16. Pannain S, Weiss RE, Jackson CE, et al. Two different mutations in the thyroid peroxidase
gene of a large inbred Amish kindred: power and limits of homozygosity mapping. J Clin
Endocrinol Metab 1999;84:1061–1071.

17. Kopp P. Pendred’s syndrome: identification of the genetic defect a century after its recogni-
tion. Thyroid 1999;9:65–69.

18. Delange F. The disorders induced by iodine deficiency. Thyroid. 1994;4:107–128.
19. Feldt-Rasmussen U. Iodine and cancer. Thyroid 2001;11:483–486.
20. Wolff J. Physiology and pharmacology of iodized oil in goiter prophylaxis. Medicine (Balti-

more) 2001;80:20–36.
21. Laurberg P, Pedersen KM, Hreidarsson A, Sigfusson N, Iversen E, Knudsen PR. Iodine intake

and the pattern of thyroid disorders: a comparative epidemiological study of thyroid abnor-
malities in the elderly in Iceland and in Jutland, Denmark. J Clin Endocrinol Metab
1998;83:765–769.

22. Konno N, Makita H, Yuri K, Iizuka N, Kawasaki K. Association between dietary iodine intake
and prevalence of subclinical hypothyroidism in the coastal regions of Japan. J Clin Endocrinol
Metab 1994 78:393–397.

23. Allen EM, Braverman LE. The effect of iodine on lymphocytic thyroiditis in the thymecto-
mized buffalo rat. Endocrinology 1990;127:1613–1616.

24. Rose NR, Rasooly L, Saboori AM, Burek CL. Linking iodine with autoimmune thyroiditis.
Environ Health Perspect 1999;107(suppl. 5):749–752.

25. Tajiri J, Higashi K, Morita M, Umeda T, Sato T. Studies of hypothyroidism in patients with
high iodine intake. J Clin Endocrinol Metab 1986;63:412–417.

26. Fukata S, Kuma K, Sugawara M. Relationship between cigarette smoking and hypothyroidism
in patients with Hashimoto’s thyroiditis. J Endocrinol Invest 1996;19:607–612.

27. Nystrom E, Bengtsson C, Lapidus L, et al. Smoking—a risk factor for hypothyroidism. J
Endocrinol Invest 1993;16:129–131.

28. Muller B, Zulewski H, Huber P, et al. Impaired action of thyroid hormone associated with
smoking in women with hypothyroidism. N Engl J Med 1995;333:964–969.

29. Vestergaard P, Rejnmark L, Weeke J, et al. Smoking as a risk factor for Graves’ disease, toxic
nodular goiter, and autoimmune hypothyroidism. Thyroid 2002;12:69–75.

30. Fukata S, Kuma K, Sugawara M. Relationship between cigarette smoking and hypothyroidism
in patients with Hashimoto’s thyroiditis. J Endocrinol Invest 1996;19:607–612.



50 Ladenson and Belin

31. Colzani R, Fang SL, Alex S, et al. The effect of nicotine on thyroid function in rats. Metabolism
1998;47:154–157.

32. Utiger RD. Effects of smoking on thyroid. Eur J Endocrinol 1998;138:368–369.
33. Muller B, Zulewski H, Huber P, et al. Impaired action of thyroid hormone associated with

smoking in women with hypothyroidism. N Engl J Med 1995;333:964–969.
34. Bahn AK, Mills JL, Synder PJ, et al. Hypothyroidism in workers exposed to polybrominated

biphenyls. N Engl J Med 1980;302:31–33.
35. Byrne JJ, Carbone JP, Hanson EA. Hypothyroidism and abnormalities in the kinetics of

thyroid hormone metabolism in rats treated chronically with polychlorinated biphenyl and
polybrominated biphenyl. Endocrinology 1987;121:520–527.

36. Roberts FP, Wright AL, O’Hagan SA. Hypothyroidism in textile workers. J Soc Occup Med
1990;40:153–156.

37. Katin MJ, Teehan BP, Sigler MH, Schleifer CR, Gilgere GS. Resorcinol-induced hypothy-
roidism in a patient on chronic hemodialysis. Ann Intern Med 1977;86:447–449.

38. Dowsett M, Mehta A, Cantwell BM, Harris AL. Low-dose aminoglutethimide in postmeno-
pausal breast cancer: effects on adrenal and thyroid hormone secretion. Eur J Cancer
1991;27:846–849.

39. Koh LK, Greenspan FS, Yeo PP. Interferon-alpha induced thyroid dysfunction: three clinical
presentations and a review of the literature. Thyroid 1997;7:891–896.

40. Robbins J, Schneider AB. Thyroid cancer following exposure to radioactive iodine. Rev
Endocr Metab Disord 2000;1:197–203.

41. Goldsmith JR, Grossman CM, Morton WE, et al. Juvenile hypothyroidism among two popu-
lations exposed to radioiodine. Environ Health Perspect 1999;107:303–308.

42. Becker DV, Braverman LE, Dunn JT, et al. The use of iodine as a thyroidal blocking agent in
the event of a reactor accident. Report of the Environmental Hazards Committee of the
American Thyroid Association. JAMA 1984;252:659–661.

43. Order SE, Sleeper AM, Stillwagon GB, Klein JL, Leichner PK. Current status of radio-
immunoglobulins in the treatment of human malignancy. Oncology (Huntingt) 1989;3:115–120

44. Allahabadia A, Daykin J, Sheppard MC, Gough SC, Franklyn JA. Radioiodine treatment of
hyperthyroidism—prognostic factors for outcome. J Clin Endocrinol Metab 2001;86:3611–3617.

45. Jones SJ, Hedley AJ, Curtis B, et al. Do we need thyroid follow-up registers? A cost-effective
study. Lancet 1982;1:1229–1233.

46. Harrison LC, Buckley JD, Martin FI. Use of a computer-based postal questionnaire for the
detection of hypothyroidism following radioiodine therapy for thyrotoxicosis. Aust N Z J Med
1977;7:27–32.

47. Falkenberg M, Nilsson OR, Rosenqvist U. Value of thyroid follow-up registers. Scand J Prim
Health Care 1987;5:181–185.

48. Meyer CM, Ladenson PW, Scharfstein JA, Danese MD, Powe NR. Evaluation of common
problems in primary care: effect of physician, practice and financial considerations. J Manag
Care 2000;6:457–472.

49. LaFranchi S. Congenital hypothyroidism: etiologies, diagnosis, and management. Thyroid
1999;9:735–740.

50. Belin RM, Ladenson PW, Robinson KA, Powe NR. Development and use of evidence-based
clinical practice guidelines for thyroid disease. Endocrinol Metab Clin North Am
2002;31:795–817.

51. 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.

52. Nicoloff JT, LoPresti JS. Myxedema coma. A form of decompensated hypothyroidism.
Endocrinol Metab Clin North Am 1993;22:279–290.



Chapter 2 / Hypothyroidism 51

53. Danese MD, Ladenson PW, Meinert CL, Powe, NR. 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.

54. Perk M, O’Neill BJ. The effect of thyroid hormone therapy on angiographic coronary artery
disease progression. Can J Cardiol 1997;13:273–276.

55. Ladenson, PW. Problems in the management of hypothyroidism. In: Braverman LE, ed.
Diseases of the Thyroid, 2nd ed. Humana, Totowa, NJ, 2002, pp. 161–176.

56. Klein I, Ojamaa K. Thyroid hormone and the cardiovascular system. N Engl J Med
2001;344:501–509.

57. Trence DL, Morley JE, Handwerger BS. Polyglandular autoimmune syndromes. Am J Med
1984;77:107–116.

58. Ladenson PW, Singer PA, Levy EG, et al. American Thyroid Association guidelines for
detection of thyroid dysfunction. Arch Intern Med 2000;160:1573–1575.
(http://www.thyroid.org/publications/guidelines.html).

59. Vanderpump, MP, Ahlquist, JA, Franklyn, JA, et al. Consensus statement for good practice
and audit measures in the management of hypothyroidism and hyperthyroidism. BMJ
1996;313:539–544. (http://bmj.com/cgi/content/full/313/7056/539).

60. Spencer CA. National Academy of Clinical Biochemistry laboratory medicine practice guide-
lines for the diagnosis and monitoring of thyroid disease testing. The American Thyroid
Association. (Last updated 9-12-2001. http://www.thyroid.org/resources/professional/
nacb_comment.rtf).

61. Surks MI, Chopra IJ, Mariash CN, et al. American Thyroid Association guidelines for use of
laboratory tests in thyroid disorders. JAMA 1990;263:1529–1532.

62. American Academy of Pediatrics. Newborn screening for congenital hypothyroidism: recom-
mended guidelines. Pediatrics 1993;91:1203–1209.

63. Commission on Clinical Policies and Research, Working Group on Periodic Health Exami-
nations, AAFP Board of Directors: Periodic Health Examinations: Summary of AAFP Policy
Recommendations & Age Charts. American Academy of Family Physicians. (Last updated
2001. http://www.aafp.org/exam/intro.html).

64. Beaulieu MD. Screening for congenital hypothyroidism. Canadian Task Force on Preventive
Health Care. (Last updated 1994. http://www.ctfphc.org/).

65. U.S. Preventive Services Task Force: Screening for congenital hypothyroidism. In Guide to
Clinical Preventive Services, 2nd ed. Williams & Wilkins, Baltimore, 1996, pp 503–507.
(http://hstat.nlm.nih.gov/ftrs/directBrowse.pl?collect=cps&dbName=cps&href=CH45).

66. Helfand M, Redfern C. Screening for thyroid disease: an update. Ann Intern Med
1998;129:141–158. (http://www.acponline.org/journals/annals/15jul98/ppthyroid2.htm).

67. U.S. Preventive Services Task Force: Screening for thyroid disease. In: Guide to Clinical
Preventive Services, 2nd ed. Williams & Wilkins, Baltimore, 1996, pp 209–218. (http://
hstat.nlm.nih.gov/ftrs/directBrowse.pl?collect=cps&dbName=cps&href=CH20).

68. Beaulieu MD. Screening for thyroid disorders and thyroid cancer in asymptomatic adults.
Canadian Task Force on Preventive Health Care. (Last updated 1994. http://www.ctfphc.org/).

69. Gharib H, Cobin RH, Dickey RA. Subclinical hypothyroidism during pregnancy: position
statement from the American Association of Clinical Endocrinologists. Endocr Pract
1999;5:367–368. (http://www.aace.com/clin.guidelines/pregnancy.pdf).



52 Ladenson and Belin


