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Context: Subclinical hypothyroidism (SCH) is a common condition that has been associated with
ischemic heart disease (IHD) in some, but not all, studies. This may be due to differences in study
design and the characteristics of participants.

Objective: Our objective was to investigate whether age and gender influence IHD prevalence,
incidence, and mortality in people with SCH.

Data Sources: Computerized (PubMed, EMBASE, and Cochrane Library) and manual searches of the
literature to May 2007, published in English, were performed.

Study Selection: Epidemiological studies that quantified thyroid status and IHD events in adults
were performed.

Data Extraction: Two authors independently reviewed articles and abstracted data. Results were
compared across two groups based on the minimum age of participants studied (younger than 65
yr and 65 yr or older).

Data Synthesis: There were 15 studies included for analysis with 2,531 SCH participants and 26,491
euthyroid individuals. IHD incidence and prevalence were higher in SCH subjects compared with
euthyroid participants from studies including those younger than 65 yr, but not studies of subjects
aged older than 65 yr [odds ratio (95% confidence interval)]: 1.57 (1.19–2.06) vs. 1.01 (0.87–1.18)
and 1.68 (1.27–2.23) vs. 1.02 (0.85–1.22), respectively. Cardiovascular/all-cause mortality was also
elevated in participants from the younger than 65-yr studies, but not from the studies of older
people: odds ratio 1.37 (1.04–1.79) vs. 0.85 (0.56–1.29). Prevalent IHD was higher in SCH partici-
pants of both genders, although this was statistically significant only in women.

Conclusions: SCH is associated with increased IHD (both prevalence and incidence) and cardiovas-
cular mortality only in subjects from younger populations. These data suggest that increased
vascular risk may only be present in younger individuals with SCH. (J Clin Endocrinol Metab 93:
2998–3007, 2008)

Subclinical hypothyroidism (SCH), defined as an elevated se-
rum TSH level associated with serum thyroid hormone

concentrations within the reference range, is found in 4–10% of
individuals from Western populations (1–3). Several observa-

tional studies comparing the outcome of SCH individuals with
euthyroid subjects have shown divergent results, and it has been
debated for some time whether SCH is independently associated
with ischemic heart disease (IHD) (4, 5). If the latter were true,
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this would be an important public health issue for the aging
population, in which SCH is most prevalent (1). Differences in
reported outcomes from investigations that have compared IHD
and/or mortality in people with SCH to that of euthyroid con-
trols are not surprising, given the varied design and settings of the
studies. For example, some studies have studied only women (6),
others only elderly people (7–12), and others have been con-
ducted in diverse populations (13, 14). A recently published
metaanalysis has concluded that SCH individuals are at an in-
creased risk for IHD (15). However, that metaanalysis pooled
data from studies with several different designs, including case-
control and cohort studies, and outcomes including prevalence,
incidence, and mortality, thus making inferences from data sets
that were neither uniform nor entirely comparable. Further-
more, additional large and high-quality studies assessing the as-
sociation between SCH and IHD have since been published (8, 9,
12, 14, 16).

There have been suggestions that age (7, 17) and gender (6,
13, 18) may have an impact on IHD risk in people with SCH, but
no quantitative analysis has been performed to investigate this.
The purpose of this study was to examine the influence of age and
gender on IHD and mortality in SCH. Therefore, we conducted
a systematic review and metaanalysis of prospective cross-sec-
tional and longitudinal population-based studies assessing IHD
and mortality in SCH with stratification by age and gender.

Subjects and Methods

Study selection

Inclusion criteria
Typesof studies.Population-basedcross-sectionalor longitudinalcohort
studies of community living adults were included. We defined popula-
tion-based studies as those that included participants from the commu-
nity after screening and whom were not institutionalized, clinic based, or
known to have a thyroid disorder. We defined cohort studies as those that
selected controls from the same source population as the case partici-
pants. Population-based studies (cross-sectional and longitudinal) min-
imize false-positive results due to selection bias and population
stratification.

Types of participants. Only studies that included individuals with mild
SCH (TSH levels � 10 mIU/liter) were used for the analysis.

Outcomes. Outcomes were IHD events (prevalent and incident) and car-
diovascular mortality. IHD events were defined as those confirmed by
self-report, medical records, standardized IHD questionnaires, or inves-
tigations, including electrocardiographs and coronary angiograms. Car-
diovascular mortality was defined as death due to IHD, cerebrovascular
and peripheral vascular diseases confirmed by death certificates or au-
topsy after evaluation of medical records. When all-cause mortality was
reported but not IHD or cardiovascular mortality, then all-cause mor-
tality was included.

Literature search criteria
A search of PubMed, EMBASE, and the Cochrane Library was con-

ducted between June 2006 and May 2007, for all relevant articles in
English published from inception till May 2007, using the Medical Sub-
ject Heading terms “thyroid diseases” AND “cardiovascular diseases”
limited to adult humans. Further studies were identified from references
of searched articles and from personal collections of the authors (Fig. 1).

Evaluation of studies
All studies that were collected were then evaluated against predeter-

mined criteria to assess quality. The criteria were:

1. Unselected community dwelling adults without preset criteria (e.g.
not from one primary care practice, or health fair, only men or women,
or atomic-bomb survivors).

2. Excluded people with conditions or treatments that could affect
thyroid function or people with previously treated thyroid disease, in
reporting IHD.

3. The primary outcome investigated was the association of thyroid
diseases with IHD events and/or mortality.

4. Measured thyroid hormones along with TSH to diagnose SCH.
5. Adjusted (multivariate) analysis for confounding variables.
6. Validated events by confirming by more than one method.

One point was allocated for each criteria and a total score calculated to
provide an overview of overall quality (Table 1).

The recommendations of the Metaanalysis Of Observational Studies
in Epidemiology Group for reporting metaanalysis of observational
studies was used to standardize and report data from each included study
(19). Any uncertainty about any item was deliberated and resolved by
agreement between the authors.

Data extraction
Two investigators (S.R. and A.S.) both independently extracted out-

come data from included studies, and differences were resolved by dis-
cussion. When risk estimates [either as odds ratios (ORs) or hazard
ratios] were reported after adjustment for variables, then the most fully
adjusted multivariate model was included for analysis. For cross-sec-
tional studies that reported only raw event data, unadjusted ORs were
calculated. Authors of studies that had not reported data in a useable
form for inclusion in the analysis were contacted. Details were received
from two of the investigators (6, 10) and were directly extracted for the
Whickham survey (20). Additional data were then included for analysis
of incident IHD (6), prevalent IHD, and all-cause mortality (10), and
incident IHD and IHD mortality (20) (supplemental Table 1, which is

FIG. 1. Flow chart outlining the process of search criteria and study selection.
*, Full list on supplemental Appendix 2 (which is published as supplemental data on
The Endocrine Society’s Journals Online website at http://jcem.endojournals.org).
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published as supplemental data on The Endocrine Society’s Journals
Online web site at http://jcem.endojournals.org).

Data for cardiovascular (circulatory) disease mortality was available
from four studies (8, 9, 14, 21). In the other studies, nonneoplastic dis-
ease mortality (13) or all-cause mortality (7, 10) was used to abstract data
on fatal events. In studies in which risk of events was reported as hazard
ratio (7–9, 13, 14, 20), this was included as OR because the two are
similar when the event rate is low (22). For one study (21) that reported
risk as standardized mortality ratio, published ORs previously derived
from raw data were used (15).

Other data extracted for each group were: number of participants,
age at baseline, number of men and women, length of follow-up for
longitudinal studies, adjusted risk estimates for outcome data, and type
of adjustment factors. In those articles that reported outcomes from the
same study population (9, 11, 14, 23–31), the article that most closely
matched our inclusion criteria was included. All available case data were
analyzed for every participant for whom the outcome was obtained (32).

Statistical analyses
Because of substantial qualitative and quantitative heterogeneity

across studies, all analyses were performed using the random effects
model because this assumes that all studies are heterogeneous and, thus,
provide a more conservative risk estimate. Adjusted risk estimates of
effect were calculated by the generic inverse variance method. IHD events
(both prevalence and incidence) and mortality were expressed as ORs.
For studies that reported only unadjusted dichotomous outcome data,
risk estimates were calculated by the DerSimonian and Laird method
(33). Heterogeneity was tested by the �2 test for degree of significance (in
which P � 0.1 was considered indicative of statistically significant het-
erogeneity) and I2 test for magnitude of the heterogeneity (a value � 50%
being indicative of substantial heterogeneity). Each contributing study
was weighted so that larger studies with more precise estimates contrib-
uted more to the pooled result than smaller studies. The statistical pack-
age Revman 4.2 (Nordic Cochrane Centre, Copenhagen, Denmark) was
used for analyses and generating figures. Publication bias was assessed by
funnel plot, in which the OR was plotted on a logarithmic scale against
its SE for each study. The term “significant” refers to statistical signifi-
cance throughout this manuscript.

A priori, two subgroup analyses were planned. To test the hypotheses
that age and gender have varying effects on cardiovascular disease in
people with SCH, we analyzed data from population-based trials cate-
gorized by age, using the minimum age of participants recruited of
younger than 65 yr or 65 yr and older, and also divided by gender. The
age of 65 yr was chosen because the majority of trials that recruited older
people had used this cutoff (8, 11, 12). Age-stratified data on outcomes
were not available for any study, and, therefore, analysis was not
performed.

Post hoc, further subgroup and sensitivity analyses were conducted
based on individual quality criteria, the level of TSH (“mild” SCH with
TSH � 10 mIU/liter), length of follow-up, after exclusion of studies with
unpublished data and those without multivariate adjustment.

Results

Selection and characteristics of studies
The search criteria identified 2215 studies (Fig. 1). Irrelevant

articles (n � 2133) were excluded after their title and abstracts
were studied. Full text of the remaining articles and their refer-
ence list were reviewed and assessed against the inclusion criteria
(supplemental appendix 2, which is published as supplemental
data on The Endocrine Society’s Journals Online web site at
http://jcem.endojournals.org). Finally, 15 studies (nine longitu-
dinal) were included in the metaanalyses for IHD and mortality
(6–14, 16, 18, 20, 21, 27, 34).

Qualitative analysis
The characteristics of the studies included for metaanalysis

are summarized in Table 2. The mean age of SCH participants
(considering age at baseline in longitudinal studies) was 60 and
74 yr in those studies including participants with a minimum age
of younger than 65 yr and those including only people aged 65
yr or older, respectively. The studies were performed in different
geographical areas, including the United States, United King-
dom, The Netherlands, Australia, Japan, Denmark, and Ger-
many. The sample sizes of participants with SCH ranged from six
to 496, whereas euthyroid individuals ranged from 353-5538.
Overall, the studies were well powered, with 11 of 15 containing
data from more than 1000 participants. The minimum age for
inclusion in a study varied from 18–85 yr across different stud-
ies. There were 12 studies that recruited both men and women,
whereas two studies recruited exclusively from one gender (Ta-
ble 2). The upper limit of normal TSH concentration above
which SCH was defined also varied from 2.8–6.0 mIU/liter, as
did the degree of thyroid failure, with a mean TSH ranging from
3.7–8.9 mIU/liter in SCH groups. It is pertinent to point out that
studies have been conducted across different time periods, and,
thus, different serum TSH assays have been used. For example,
two older studies used a less sensitive TSH RIA (13, 34), whereas
the rest of the studies have used third-generation chemilumines-
cent TSH assays. In the longitudinal cohort studies, follow-up
periods ranged from 4–20 yr.

The quality parameters of the various studies are outlined in
Table 1. The primary analysis was IHD events or mortality in all
but two studies. In one study it was the relationship of thyroid
dysfunction with socioeconomic status (12), whereas in another
it was its relation with carotid intima-media thickness (27). The
quality of outcome measurements was good with the majority of
studies using standard definitions of outcomes, although the in-
struments varied widely. Most studies validated outcomes by
different means, with 12 studies using two or more methods to
confirm primary outcomes and only two studies using exclu-
sively participant-reported data to define outcomes (16, 27).

There were 10 studies designed to assess long-term outcomes
of common diseases and not primarily to assess the associations
of thyroid disease with IHD or cardiovascular events (6–11, 13,
14, 16, 27). However, four studies were designed with the pri-
mary intention to assess the relationship between thyroid dis-
eases and cardiovascular events or mortality (18, 20, 21, 34). All
studies characterized participant’s thyroid status based on a sin-
gle measurement, thus a proportion of these individuals may
have had transient TSH abnormality. Thus, the majority of stud-
ies were comparable in having vascular events as the primary
endpoint and using standard criteria to define thyroid status and
outcome measurements.

IHD prevalence in SCH
There were 12 studies that assessed the prevalence of IHD

in SCH (n � 2,399) compared with euthyroid (n � 24,868)
people (6, 8 –14, 16, 18, 27, 34). The mean age of subjects in
the SCH group was 66 yr compared with 65 yr in the euthyroid
group, with 63 and 53% of women in each respective group.
Metaanalysis, using data that had been adjusted for covari-
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ates, showed that prevalent IHD was higher in the SCH group
[OR 1.23 (95% confidence interval (CI) 1.02–1.48); P �

0.03]. However, there was modest evidence of statistical het-
erogeneity (Fig. 2). Subgroup analysis by age showed that IHD
was more prevalent in SCH individuals compared with eu-
thyroid subjects in the studies that included people who were
younger than 65 yr of age [OR 1.57 (95% CI 1.19 –2.06); P �

0.001] (6, 13, 14, 16, 18, 27, 34). However, this was not found
in studies that involved only subjects older than 65 yr [OR
1.01 (95% CI 0.87–1.18); P � 0.9] (8 –12). The significant
statistical heterogeneity found in the whole data set was not
found when either of the two subgroups was analyzed sepa-
rately (Fig. 2). The relative background risk of prevalent IHD
events was about three times higher in older than 65-yr studies
(2,442 of 12,624 � 0.19) than in younger than 65-yr studies
(828 of 14,643 � 0.06).

Five studies reported prevalent IHD sep-
arately for women (n � 4313) and men (n �

3166) (6, 11, 13, 18, 34). Prevalent IHD was
higher in SCH women vs. euthyroid female
participants [OR 1.71 (95% CI 1.26–2.34);
P � 0.001], with no significant heterogene-
ity. Prevalent IHD was elevated in SCH men
compared with euthyroid males to a similar
degree as observed in SCH women, al-
though there were fewer male participants,
and the difference was not significant [OR
1.66 (95% CI 0.71–3.88); P � 0.24] (sup-
plemental Fig. 1, which is published as sup-
plemental data on The Endocrine Society’s
Journals Online web site at http://jcem.
endojournals.org). IHD events were twice
as prevalent in men (308 of 3142 � 0.1) than
women (230 of 4248 � 0.05).

Incidence of IHD in SCH
Metaanalysis was performed using data

from five longitudinal studies that encompassed 954 SCH par-
ticipants (67% women, mean age 65.2 yr) and 8673 euthyroid
individuals (57% women, mean age 62.4 yr), followed for a
median length of 8.6 yr (6, 8, 9, 14, 20). Overall, there was no
difference in incident IHD in SCH individuals compared with
euthyroid participants [OR 1.27 (95% CI 0.95–1.69); P � 0.11]
(Fig. 3). However, there was evidence of substantial heteroge-
neity among these studies. When the three studies in the group
including individuals younger than 65 yr (6, 14, 20) (n � 273 for
SCH participants vs. 4443 for euthyroid) were analyzed, the risk
of incident IHD was significantly increased [OR 1.68 (95% CI
1.27–2.23); P � 0.001]. This compares with an OR of 1.02 (95%
CI 0.85–1.22; P � 0.83) in the two studies that included only
individuals older than 65 yr (8, 9) (n � 834 for SCH participants
vs. 5031 for euthyroid). There was no longer evidence for het-
erogeneity when studies from groups divided by age were ana-

lyzed separately. The background risk of in-
cident IHD events was similar in both
groups.

It was not meaningful to calculate incident
IHDseparatelybygenderbecauseresultswere
only available for two studies (6, 20).

Cardiovascular mortality in SCH
Eight longitudinal studies assessed mor-

tality in 1,417 people with SCH and com-
pared it with that of 13,302 euthyroid par-
ticipants (7–10, 13, 14, 20, 21). The SCH
group consisted of 64% women (mean age
68 yr) compared with 53% women with a
mean age of 65 yr in the euthyroid partici-
pants. The median follow-up period was 10
yr. Metaanalysis of the studies that assessed
cardiovascular mortality (or all-cause mor-
tality in which cardiovascular-specific mor-
tality was not available) showed that there

FIG. 2. Forest plot of IHD prevalence in cross-sectional studies of SCH and euthyroid controls. Group 1
studies are those that included participants younger than 65 yr of age, whereas group 2 studies are those
that only included participants 65 yr or older. Although the overall prevalence of IHD was higher in SCH
participants, the studies were heterogeneous, with an I2 of 44.9% (P � 0.05). Dividing the studies
according to age group substantially reduced the heterogeneity in both of the groups and shows that the
increased IHD prevalence is confined to the group 1 studies.

FIG. 3. Forest plot of IHD incidence in longitudinal studies of SCH and euthyroid controls. Group 1 studies
are those that included participants younger than 65 yr of age, whereas group 2 studies are those that
only included participants 65 yr or older. The overall incidence of IHD was not significantly higher in SCH
participants, but the studies were heterogeneous, with an I2 of 62.9% (P � 0.03). Dividing the studies
according to age group substantially reduced the heterogeneity in both of the groups and shows that the
increased IHD incidence is confined to the group 1 studies.
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was no overall increased risk in SCH individuals [OR 1.09 (95%
CI 0.84–1.41); P � 0.52]. However, there was evidence of het-
erogeneity in these studies (Fig. 4). Splitting the entire data set by
age in studies including individuals younger than 65 yr, SCH
participants had an increased risk of cardiovascular mortality
compared with euthyroid individuals [OR 1.37 (95% CI 1.04–
1.79); P � 0.02] (13, 14, 20, 21), whereas no such risk was
evident in the studies with subjects older than 65 yr only [OR
0.85 (95% CI 0.56–1.29); P � 0.44] (7–10). There was evidence
of statistical heterogeneity within the four studies in the older
than 65-yr group, which remained when a small study with wide
CIs (10) was excluded but disappeared completely when the
study with the youngest age group (8) was excluded from anal-
ysis. No statistical heterogeneity was found among the younger
than 65-yr studies (Fig. 4).

The background risk of cardiovascular mortality was similar
in both age group studies. When studies that reported cardio-
vascular mortality alone were considered (n � 5) (8, 9, 14, 20,
21), there was no substantial change in the result obtained.

We did not calculate gender-specific mortality differences be-
cause data were available from just two studies (13, 20).

Sensitivity and post hoc subgroup analysis

Study quality
When studies stratified by minimum age (�65 yr and � 65 yr)

were analyzed, based on individual quality scores, the results
remained essentially unchanged, apart from IHD/all-cause mor-
tality that was nonsignificantly increased in younger than the
65-yr group that excluded participants on medications affecting
thyroid function (supplemental Table 2).

Different measure of effect size
There was no appreciable difference in results of IHD out-

comes when relative risk was used as a measure of risk ratio.

Incident IHD and cardiovascular mortality in TSH up to 10
mIU/liter group

There was no significant association between prevalent IHD
and SCH in people with TSH less than 10 mIU/liter in studies
including individuals younger than 65 yr (14, 18, 34) with OR
of 1.31 (95% CI 0.92–1.88), although incident IHD events were
higher in this group (9, 14, 20), with OR of 1.89 (95% CI 1.38–
2.57). These results were obtained from a relatively small num-
ber of participants (n � 433 for SCH and 5359 for euthyroidism)
and, therefore, need to be interpreted with caution. No analysis
could be performed for prevalent and incident IHD events in the
group of studies that included only subjects older than 65 yr due
to nonavailability of data, nor for mortality in SCH groups due
to availability of data for only one study in each group (9, 20).

Duration of follow-up
In the younger than 65-yr longitudinal studies group that had

a follow-up period of more than 10 yr, incident IHD was in-
creased with an OR of 1.65 (95% CI 1.24–2.20), with no het-
erogeneity between studies (8, 14, 20). Cardiovascular mortality
was also increased with an OR of 1.37 (95% CI 1.04–1.79) (8,
13, 14, 21). Interestingly, mortality was decreased in the older
than 65-yr group studies that had follow-up data for less than 10
yr [OR 0.67 (95% CI 0.48–0.92)] (7, 9, 10). No analysis could
be performed for younger than 65-yr group studies with a fol-
low-up period of less than 10 yr (6) or the older than 65-yr studies
group with a follow-up period of more than 10 yr (8) due to only
one study being available for each, respectively.

Publication bias
There was little evidence of publication bias in the studies

reporting primary outcomes, but this was difficult to interpret
due to the small number of studies included.

Unpublished data
We reanalyzed the data after excluding information from

unpublished sources (supplemental Table
2). In the younger than 65-yr studies, the
results for prevalent and incident IHD re-
mained unchanged, but incident cardio-
vascular mortality became nonsignificant
[OR 1.51 (95% CI 0.86 –2.67); P � 0.15]
in the SCH group.

Discussion

This metaanalysis, which has involved only
observational studies of unselected commu-
nity dwelling subjects, shows that SCH is
associated with prevalent and incident IHD,
as well as IHD mortality only in the studies
that included participants younger than 65
yr of age. Importantly, studies stratified by
age show little heterogeneity when either
group is analyzed separately but become sig-
nificantly heterogeneous when the two age

FIG. 4. Forest plot of cardiovascular mortality in longitudinal studies of people with SCH and euthyroid
controls. Group 1 studies are those that included participants younger than 65 yr of age, whereas group 2
studies are those that only included participants 65 yr or older. The overall incidence of mortality was not
significantly higher in SCH participants, but the studies were heterogeneous, with an I2 of 51.5% (P �
0.04). Dividing the studies according to age group substantially reduced the heterogeneity of group 1 and
shows that the increased IHD/cardiovascular mortality is confined to the group 1 studies.
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groups are combined. Thus, age appears to be a key variable in
explaining the differences of the reported outcome of SCH in the
various published studies.

The striking effect of age on vascular risk that we observe in
subjects with SCH may be explained in a variety of ways. First,
it is possible that at a younger age, SCH has a more severe patho-
physiological effect, resulting in accelerated vascular disease,
perhaps through dyslipidemia, endothelial dysfunction, or a di-
rect effect on the myocardium in a proportion of susceptible
individuals. As populations age, subjects that are relatively re-
sistant to the adverse vascular effects of SCH may survive, lead-
ing to an attenuation of this effect in older age. Differential effects
of other vascular risk factors during aging are well recognized,
e.g. being overweight does not appear to carry the same health
implications in advanced age (35). An alternative explanation is
that SCH is contributing equally to vascular risk at all ages, but
in the more elderly cohorts, there is a relatively larger component
from conventional, non-SCH, vascular risk factors and that the
effectsofSCHare relativelymaskedby the larger contribution from
other risk factors. The existing studies may simply not have enough
powertodetectarelativelysmallcontributiontovascularrisk inthis
age group. Another possibility is that “medicalization” of people
withSCHencourages themtoreportmore IHDsymptomsoraccess
more investigation. The final possibility is that our findings repre-
sent a false-positive result due to stochastic factors. We feel this
latter is extremelyunlikely, given that the effectof age is reproduced
in different data sets and for the related outcomes of prevalent IHD,
incident IHD and IHD mortality.

The broad results obtained by this investigation are similar to
three other metaanalyses that have examined the association of
IHD with SCH (15, 36, 37). However, this metaanalysis has used
stringent selection criteria, reduced bias by two authors inde-
pendently extracting data, and included additional published
and unpublished data. The age-dependent outcome of SCH has
been commented on previously but never investigated system-
atically (17, 38, 39). In this metaanalysis we have explored var-
ious subgroups of study design and participant demographics to
investigate the reason for the differences in results among the
various original studies. This has led to robust confirmation of
the hypothesis that the age of the cohort studied has an important
bearing on the relative influence of SCH on IHD prevalence,
incidence, and outcome. From our analysis the prevalence of
IHD appears to be similar in both men and women with SCH;
however, this achieves statistical significance only in women
probably due to a greater power to detect this association.

Our metaanalysis of the literature has several limitations. It
was limited to studies reported in English. We also excluded
several case-control, hospital-based, and nursing home studies to
limit bias. The greatest proviso is the heterogeneous nature of the
different studies, which we have tried to reduce by using a ran-
dom effects model, and performing subgroup and sensitivity
analyses. Still, it cannot be said with any degree of certainty that
all variation between the different studies analyzed has been ex-
plained. Combining all the individual patient data from all the
different studies and performing a priori subgroup analyses
could go some way further toward this goal. The iodine status of
participants in the different studies is unknown, but all studies

analyzed were performed in iodine-replete areas. All studies clas-
sified participants into different thyroid status categories based
on measurement of thyroid function at only one time point.
Thus, a proportion of the participants may have had transient
TSH elevation (e.g. after nonthyroidal illness) to account for
abnormal results. The most extreme example of this was the
Leiden 85-Plus study (7), in which 11 of 21 elderly participants
with SCH at baseline were euthyroid at 3 yr. It should be em-
phasized that the association, that we report, between SCH and
IHD in younger individuals does not imply a causal relationship.
This can best be investigated by prospective interventional trials.

Currently, the indications for therapy of SCH in the general
population are unclear. However, there is some evidence that
adverse vascular risk factors may be ameliorated by L-T4 treat-
ment (40–44). In contrast, the effect of L-T4 therapy on symp-
toms and well-being in SCH remains ill defined (40, 43, 45–49).
If therapy of SCH is to be considered on prognostic grounds, the
finding that SCH is a more marked vascular risk factor in
younger patients may have substantial implications. Several in-
dividual studies have demonstrated that SCH in advanced age
may not be associated with an adverse prognosis (7–10). Thus,
there may be an age or risk threshold, which remains to be de-
fined, above which SCH should no longer be considered for
treatment on prognostic grounds alone. Only well-powered pro-
spective randomized studies with age-stratified groups, and vas-
cular events as the primary endpoint rather than surrogate mark-
ers, will give clear answers to this complex question.

In conclusion, this study shows that SCH is associated with
increased IHD risk in younger age groups. Well-designed ran-
domized controlled trials of treatment of SCH are needed to
investigate if this risk can be alleviated, but any such trial needs
to consider the age of the participants.
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