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Based on a number of studies, my goal
in giving levothyroxine to healthy

patients with primary (autoimmune) hypothy-
roidism is a thyroid-stimulating hormone
(TSH) level between 0.4 and 3 mU/L, at the
lower end of the normal range (0.4–5.5 mU/L)
used at The Cleveland Clinic.

If after 6 to 12 weeks of levothyroxine a
patient has a TSH in the normal range and no
symptoms of hypothyroidism, I maintain the
dose and check the TSH once a year to make
sure further adjustment is not necessary.

■ FINE-TUNE THE DOSE

If a patient still has symptoms of hypothy-
roidism after 6 to 12 weeks of thyroid hor-
mone replacement, I increase the dose to
depress TSH levels further (but still in the
low-normal range). If on the other hand the
patient develops palpitations or anxiety, I
reduce the dose in order to allow TSH levels
to rise into the high-normal range.

■ AVOID SUBCLINICAL HYPERTHYROIDISM

We must avoid driving TSH levels too low,
since this can produce subclinical hyperthy-
roidism, a condition associated with cardiac
arrhythmias.1–8 In addition, studies9–11 have
shown a decrease in bone mineral density—
and therefore an increased risk of osteoporo-
sis—in patients with subclinical hyperthy-
roidism. Because osteoporosis, cardiac
arrhythmias, and diastolic dysfunction can
increase mortality, thyroid hormone replace-
ment should aim for TSH levels at or above
the low-normal range.

Subclinical hyperthyroidism is usually
defined as a low serum TSH level coupled
with normal serum thyroxine (T4) and tri-
iodothyronine (T3) concentrations.12

Atrial fibrillation
The risk of atrial fibrillation is increased in
patients with subclinical hyperthyroidism.

Sawin et al1 found that, in 200 patients
age 60 or older followed for 10 years, the
cumulative incidence of atrial fibrillation was
28% in those with TSH levels 0.1 mU/L or
lower, 16% in those with TSH levels between
0.1 and 0.4 mU/L, and 11% in those with nor-
mal TSH levels.

Tenerz et al2 found that atrial fibrillation
was twice as common in patients with sub-
clinical hyperthyroidism vs controls.3

Monreal et al3 found that, of 126 consec-
utive patients presenting to an emergency
room with atrial fibrillation, 2 (2%) had overt
hyperthyroidism, and 13 (10%) had subclini-
cal hyperthyroidism.

Additional cardiac effects
Subclinical hyperthyroidism is associated with
an increased heart rate and an increase in atri-
al premature beats,4,5 impaired left ventricular
diastolic filling,6 increased left ventricular mass
index,5 and decreased systolic time intervals.7,8

Impaired left ventricular diastolic filling is
associated with reduced exercise capacity.

Treatment lowers cholesterol
A higher prevalence of heart disease is associat-
ed with TSH levels over 4.0 mU/L.13 This may
in part be due to the effects of thyroxine on cho-
lesterol levels. In anoher study,14 giving levothy-
roxine to patients with TSH 2 to 4 mU/L low-
ered cholesterol, but not if initial TSH levels
were in the range of 0.4 to 1.99 mU/L.

Q:What is the target TSH level
in thyroid hormone replacement
for primary hypothyroidism?

A:
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May worsen angina
In patients with hypothyroidism, treatment
with levothyroxine results in development of
angina in 2%. In patients with pre-existing
angina, 38% improve, 46% have no change,
and 16% worsen with levothyroxine thera-
py.15 If cardiac disease is present or suspected,
levothyroxine treatment can be delayed until
evaluation and treatment of the cardiac dis-
ease.16 Dosing in the elderly and in patients
with coronary artery disease should begin at
25 to 50 µg. If normalizing TSH results in
worsening of cardiac symptoms, treatment
should aim for the lowest TSH level that
avoids cardiac symptoms and may necessitate
allowing TSH levels to be above the normal
range.

■ WHAT IS ‘NORMAL’?

The main reason we need to aim for TSH lev-
els in the lower normal range in patients tak-
ing levothyroxine is that the current normal
range is wider than it ought to be.

Several studies indicate that the number

of patients with primary hypothyroidism may
be much larger than previously thought.17–19

The normal range is based on data for people
with no diagnosis of primary hypothy-
roidism.17 However, the Whickham survey,18

a 2-year longitudinal study, indicated that
patients with TSH levels greater than 2.0
mU/L have increased risk of developing overt
hypothyroidism over the next 20 years, and
Dayan19 found that up to 40% of healthy
women have lymphocytic infiltration of the
thyroid and 15% have antithyroid antibodies.
This makes subclinical hypothyroidism so
common that the reference ranges developed
from testing apparently healthy subjects could
be contaminated by diseased individuals.

Bjoro et al20 studied a population with no
thyroperoxidase antibodies and no personal
history of thyroid disease. He found that 95%
of TSH values lay within 0.48 to 3.6 mU/L
(much smaller than the current normal range
of 0.4 to 5.5 mU/L). Indeed, three stud-
ies13,14,20 demonstrated an increased rate of
thyroperoxidase antibodies in patients outside
the test range of 0.2 to 1.9 mU/L.

■ REFERENCES

1. Sawin CT, Geller A, Wolf PA, et al. Low serum thyrotropin concentra-
tions as a risk factor for atrial fibrillation in older persons. N Engl J
Med 1994; 331:1249–1252.

2. Tenerz A, Forberg R, Jansson R. Is a more active attitude warranted in
patients with subclinical thyrotoxicosis? J Intern Med 1990;
228:229–233.

3. Monreal M, Lafoz E, Foz M, et al. Occult thyrotoxicosis in patients
with atrial fibrillation and an acute arterial embolism. Angiology
1988; 39:981–985.

4. Bell GM, Sawers JS, Forfar JC, Doig A, Toft AD. The effect of minor
increments in plasma thyroxine on heart rate and urinary sodium
excretion. Clin Endocrinol 1983; 18:511–516.

5. Biondi B, Fazio S, Carella C, et al. Cardiac effects of long term thy-
rotropin-suppressive therapy with levothyroxine. J Clin Endocrinol
Metab 1993; 77:334–338.

6. Biondi B, Fazio S, Cucolo A, et al. Impaired cardiac reserve and exer-
cise capacity in patients receiving long-term thyrotropin suppressive
therapy with levothyroxine. J Clin Endocrinol Metab 1996;
81:4224–4228.

7. Jennings PE, O’Malley BP, Griffin KE, et al. Relevance of increased
serum thyroxine concentrations associated with normal serum tri-
iodothyronine values in hypothyroid patients receiving thyroxine: a
case for “tissue thyrotoxicosis.” BMJ 1984; 289:1645–1647.

8. Banovac K, Papic M, Bilsker MS, Zakarija M, McKenzie JM. Evidence of
hyperthyroidism in apparently euthyroid patients treated with
levothyroxine. Arch Intern Med 1989; 149:809–812.

9. Mudde AH, Reijnders FJL, Nieuwenhuijzen Kruseman AC. Peripheral
bone density in women with untreated multinodular goitre. Clin
Endocrinol 1992; 37:35–39.

10. Faber J, Galloe AM. Changes in bone mass during prolonged subclini-
cal hyperthyroidism due to L-thyroxine treatment: a meta-analysis. Eur
J Endocrinol 1994; 130:350–356.

11. Schneider DL, Barrett-Connor EL, Morton DJ. Thyroid hormone use
and bone mineral density in elderly women: effects of estrogen.
JAMA 1994; 271:1245–1249.

12. Ross DS. 2000 Subclinical thyrotoxicosis. In: Braverman LE, Utiger RD,
eds. Werner & Ingbar’s the Thyroid: a Fundamental and Clinical Text.
8th edition. Philadelphia: Lippincott Williams and Wilkins,
2000:1007–1012.

13. Hak AE, Pols HAP, Visser TJ, et al. 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.

14. Michalopoulou G, Alevizaki M, Piperingos G, et al. High serum choles-
terol levels in persons with “high-normal” TSH levels: should one
extend the definition of subclinical hypothyroidism? Eur J Endocrinol
1998; 138: 141–145.

15. Keating FR, Parkin TW, Selby JB, Dickinson LS. Treatment of heart dis-
ease associated with myxedema. Prog Cardiovasc Dis 1961; 3:364–381.

16. Hay ID, Duick DS, Vlietstra EL, Maloney JD, Pluth JR. Thyroxine thera-
py in hypothyroid patients undergoing coronary revascularization: a
retrospective analysis. Ann Intern Med 1981; 95:456–457.

17. Dayan CM, Saravanan P, Bayly G. Whose normal thyroid function is
better—yours or mine? Lancet 2002; 360:353.

18. Vanderpump MPJ, 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.

19. Dayan CM. Natural history of autoimmune thyroiditis: how normal is
autoimmunity? Proc R Coll Physicians Edin 1996; 26:419–433.

20. Bjoro T, Holmen J, Kruger O, et al. Prevalence of thyroid disease, thy-
roid dysfunction, and thyroid peroxidase antibodies in a large unse-
lected population. Eur J Enocrinol 2000; 143:639–637.

ADDRESS: Robert S. Zimmerman, MD, Department of Endocrinology,
Diabetes, and Metabolism, A53, The Cleveland Clinic Foundation, 9500
Euclid Avenue, Cleveland, OH 44195; e-mail zimmerr@ccf.org.

 on August 9, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

