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Thyroid Function Within the Normal Range
and Risk of Coronary Heart Disease

An Individual Participant Data Analysis of 14 Cohorts
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IMPORTANCE Some experts suggest that serum thyrotropin levels in the upper part of the
current reference range should be considered abnormal, an approach that would redassify
many individuals 2s having mild hypothyroidism. Health hazards associated with such
thyrotropin levels are poorly documented, but conflicting evidence suggests that thyrotropin
levels in the upper part of the reference range may be associated with an increased risk of
coranary heart disease ((HD).

OBJECTIVE To assess the association between differences in thyroid function within the
reference range and CHD risk.

DESIGN, SETTING, AND PARTICIPANTS Individual participant data analysis of 14 cohorts with

baseline examinations between July 1972 and April 2002 and with median follow-up ranging
from 3.3 to 2000 years. Farticipants indluded 55 412 individuals with serum thyrotropin levels
of 045 to 4.49 miL/L and no previously known thyroid or cardiovascular disease at baseline.

EXPOSURES Thyroid function as expressed by serum thyrotropin levels at baseline.

MAIN OUTCOMES AND MEASURES Hazard ratios (HRs) of CHD mortality and CHD events
according to thyrotropin levels after adjustment for age, sex, and smoking status.

RESULTS Amang 55 412 individuals, 1813 people (3.3%) died of CHD during 543 183
person-years of follow-up. In 10 cohorts with information on both nonfatal and fatzl CHD
events, 4566 of 48 875 individuals (9.5%) experienced a first-time CHD event during

533 408 person-years of follow-up. For each 1-miIU/L higher thyrotropin level, the HR was
10.97 (95% Cl, 0.90-1.04) for CHD mortality and 1.00 (95% Cl, 0.97-1.03) for a first-time CHD
event. Similarly. in analyses by categories of thyrotropin, the HRs of CHD mortality (0.94
[95%: C1, 0.74-120]) and CHD events (0097 [95% O, 0.83-1.13]) were similar amang
participants with the highest (3.50-4.49 mIU/L) compared with the lowest (0.45-1.49 miU/L)
thyrotropin levels. Subgroup analyses by sex and age group yielded similar results.

CONCLUSIONS AND RELEVANCE Thyrotropin levels within the reference range are not
associated with risk of CHD events or CHD mortality. This finding suggests that differences in
thyroid function within the population reference range do not influence the risk of CHD.
ncreased CHD risk does not appear to be & reason for lowering the upper thyrotropin
reference limit.
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euthyroid: TSH 0.45 — 4.49 mU/I
no thyroid disease/medication
no history of CHD

risk for CHD?
- myocardial infarction
- cardiovascular death
- hospitalization
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Table 3. HRs of CHD Outcomes by Categories of Thyrotropin Levels at Baseline, Overall, and by Sex and Age at Baseline®

CHD Moaortality CHD Events CHD Hard Events®
Thyrotropin, No. of B No. of No. of
mlU/L? Events/Participant HR (95% CI) Events/Participants HR (95% CI) Events/Participants HR (95% CI)
Overall
0.45-1.49 695/23 785 1 [Reference] 1857/20791 1 [Reference] 070/14 828 1 [Reference]
1.50-2.49 678/19 996 0.99 (0.86-1.14) 1757/18748 1.00 (0.89-1.11) 045/13 096 1.00 (0.88-1.13)
2.50-3.49 303/7636 0.99 (0.84-1.17) 747/6702 1.01 (0.92-1.11) 41474572 1.06 (0.94-1.21)
3.50-4.49 132/3232 0.94 (0.74-1.20) 305/2634 0.97 (0.83-1.13) 159/1760 0.95 (0.78-1.16)
Women
0.45-1.49 300/13 689 1 [Reference] 77612359 1 [Reference] 4569422 1 [Reference]
1.50-2.49 303/11799 0.84 (0.65-1.00) 766/11285 0.94 (0.82-1.09) 460/8346 0.91 (0.73-1.14)
2.50-3.49 143/4711 0.93 (0.74-1.17) 349/4232 0.98 (0.83-1.16) 221/3023 1.13 (0.95-1.34)
o« L. This finding suggests that differences
“#14 in thyroid function within the population reference
250220 range do not influence the risk of CHD. Increased risk of CHD

3.50-4.49

w5y A0S Not appear to be a reason for lowering the upper thyrotropin

. reference limit” (conclusion by the authors)

2.50-3.49 30/4182 0.97 (0.68-1.38) 168/3504 0.85 (0.70-1.03) 51/2072 0.86 (0.63-1.16)

3.50-4.49 13/1676 0.83 (0.46-1.52) 7471303 1.02 (0.78-1.34) 22/677 1.26 (0.76-2.09)
Age 65-70 y

0.45-1.49 431/6862 1 [Reference] 058/6152 1 [Reference] 474777 1 [Reference]

1.50-2.49 431/6680 1.03 (0.85-1.25) 1000/6190 1.05 (0.93-1.18) 592/4808 1.02 (0.83-1.26)

2.50-3.49 210/3018 1.04 (0.85-1.26) 495/2717 1.11 (0.99-1.25) 290/2119 1.13 (0.97-1.31)

3.50-4.49 83/1310 1.00 (0.77-1.29) 18971124 1.02 (0.81-1.29) 97/882 0.91 (0.73-1.14)
Age =80 y

0.45-1.49 1037923 1 [Reference] 151/870 1 [Reference] 129/851 1 [Reference]

1.50-2.49 130/1010 1.08 (0.74-1.56) 1977947 1.18 (0.95-1.47) 162/930 1.04 (0.75-1.46)

2.50-3.49 54/436 1.03 (0.69-1.53) 84/391 1.18 (0.90-1.55) 737381 1.17 (0.85-1.6e1)

3.50-4.49 36/246 1.27 (0.77-2.07) 427207 1.26 (0.88-1.79) 407201 1.23 (0.82-1.85)
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Context Data regarding the association between subclinical hypothyroidism and car-
diovascular disease outcomes are conflicting among large prospective cohort studies
This might reflect differences in parbicipants” age, sex, thyroid-stimulating hormone
(TSH) levels, or preexisting cardiovascular disease.

Objective To assess the risks of coronary heart disease (CHD) and total mortality
for adults with subdinical hypothyroldism.

Data Sources and Study Selection The databases of MEDLIME and EMBASE (1950
to May 31, 20100 were searched without language restricions for prospective cohort
studies with baseline thyroid function and subsequent CHD events. CHD maortality,
and total mortality. The reference lists of retrieved articles also were searched.

Data Extraction Individual data on 55 287 participants with 542 454 person-years
of follow-up between 1572 and 2007 were supplied from 11 prospective cohorts in
the United States, Europe, Australia, Brazil, and Japan. The rsk of CHD events was
examined in 25 977 participants from 7 cohorts with available data. Euthyroidism was
defined as a TSH level of 0.50 ko 4.49 miU/L. Subclinical hypothyroddism was defined
as 2 T5H level of 4.5 to 19.9 mIU/L with normmal thyroxne concentrations.

Results Among 55 287 adults, 3450 had subdinical hypothyroidism (6.2%) and 51837
had euthyroldism. During follow -up, 9664 participants died (2168 of CHDY, and 4470
participants had CHD events (among 7 studies). The risk of CHD events and CHD mar-
tality increased with higher TSH concentrabions. In age- and sex-adjusted analyses
the hazard ratio (HR) for CHD events was 1.00 (95% confidence interval [C1]. 0.86-
1.18) for a TSH level of 4.5 to 6.9 mlU/L (20.3 vs 20.3/1000 person-years for par-
ticipants with euthyroidismd, 1.17 (95% CI, 0.96-1.43) for a T5H level of 7.0 0 9.9
mIL/L (23.8/1000 person-years), and 1.89 (95 % CI, 1.28-2.800 for a TSH level of 10
to 19.9 mlU/L (n=70 events/235; 35 4/1000 person-years; P=_001 for tren:
comesponding HRs for CHD mortality were 1.09 (95% C1, 0.91-130 5.3 v
1000 person-years for participants with euthyroidism), 1.42 [95'\, ,1.03-195,6.9 £l
1000 person-years), and 1.58 (95% O, 1.10-2.27, n=28 deaths/333;7 000 peerson-
wears; F=.005 for trend). Total mortality was not increased among participants with
subdlinical hypothyroidism. Results were similar after further adjustment for tradi-
tional cardiovascular risk fackors. Risks did not significantly differ by age, sex, or pre-
exsting cardiovasoular disease.

Conclusions Subdinical hypothyroidism is associated with an increased risk of CHD
events and CHD mortality in those with higher TSH levels, particularly in those with a
T5H concentration of 10 mIU/L or greater.

TAMA. 207 03041 Z)
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. Age and TSH and cardiovascular risk/mortality
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ORIGINAL ARTICLE

Thyroid Hormone Therapy for Older Adults
with Subclinical Hypothyroidism

D.J. Stott, N. Rodondi, P.M. Kearney, |. Ford, R.G.J. Westendorp, S.P. Mooijaart,
N. Sattar, C.E. Aubert, D. Aujesky, D.C. Bauer, C. Baumgartner, M.R. Blum,
J.P. Browne, S. Byrne, T.-H. Collet, O.M. Dekkers, W.P.J. den Elzen, R.S. Du Puy,
G. Ellis, M. Feller, C. Floriani, K. Hendry, C. Hurley, J.W. Jukema, S. Kean,

M. Kelly, D. Krebs, P. Langhorne, G. McCarthy, V. McCarthy, A. McConnachie,
M. McDade, M. Messow, A. O'Flynn, D. O'Riordan, R.K.E. Poortvliet, T.] Quinn,
A. Russell, C. Sinnott, ] W.A. Smit, H.A. Van Dorland, K.A. Walsh, E.K. Walsh,
T. Watt, R. Wilson, and J. Gussekloo, for the TRUST Study Group*

N=737, > 65 yrs., persistent TSH 4,6-19,99 mU/|, double-blind,
randomized, placebo-controlled, LT4 over 1 year
impact on symptoms incl. tirednesss

CONCLUSIONS
Levothyroxine provided no apparent benefits in older persons with subclinical hypo-
thyroidism. (Funded by European Union FP7 and others; TRUST ClinicalTrials.gov
number, NCT01660126.)

This article was published on April\l
2017, at NEJM.org.
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. ETA/ATA recommendations (older patients)

ETA 2013 ATA 2014

6a. How should levothyroxine therapy be managed
in the elderly with hypothyroidism?

® RECOMMENDATION
In general, levothyroxine should be initiated with low
doses, and the dose titrated slowly based on serum thyro-
tropin measurements. It should be recognized that normal
serum thyrotropin ranges are higher in older populations
(such as those over 65 years), and that higher serum thy-
rotropin targets may be appropriate.

Strong recommendation. Moderate quality evidence.

Target TSH 4-6 mU/I
Observe and Consider LTy if if age > 70 yrs.

repeat TFT in |@ clear symptoms of

6 months hypothyroidism or
high vascular risk

Pearce et al. ETJ 2013 Jonklaas et al. Thyroid 2014 :j{:
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levothyroxine = most frequently prescribed hormone in
Germany and possibly word-wide

BUT
» patients complain of side effects and

* Impaired well-being
» despite seemingly adequate substitution

» assessment of thyroid function is at present insufficient



THYROID TRANS ACT - “What defines healthy ~ ['FYROIP

and diseased thyroid function?” ACT 5
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Revised concept on thyroid hormone action
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ACT “n Priority Programme: THYROID TRANS ACT
SPP 1629 ~ - Translation of Thyroid Hormone Actions beyond Classical Concepts
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THYROID TRANS ACT is a scientific Answers to this question are of high priority for several reasons:
program which targets TH action T
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’ stimulating hormane (TSH) and/or feeT4 (T4)neither reflects the physiological northe Register | Forgot password?

pathophysiological situation of an individual adequately. Furthermore, while levo-thyroine, the most
frequently prescribed horman in Germany, ranks amang the top ten prescrbed pills worldwide, many

patients complain ofside effects and impaited well-being, despite seemingly adequate substitution as Uncoming Activites

monitored by TSH and fT4. This highlights that clinical biomarkers are at present insufficient tn assess March 2014 ly < >
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disturbed TH action and, mare importantly,will apen new avenues for diagnosis, preventian and fir Endokrinologie (DGE)

targeting of common related diseases such as mood disorders, mental retardation, osteoporosis, 20140313- 20140322

cardiovascular diseases and disrupted energy balance, all of which represent a major health burden Dresden
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