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Abstract
Background: Thyroid dysfunction especially hypothyroidism is cardiovascular risk factor because
of its association with elevated serum total and LDL cholesterol. Objective: To assess the association
of thyroid hormone levels  with IHD. Methods: This cross-sectional study was carried out on 50 IHD
subjects aged 35 to 85 years (Group B), in the Department of Physiology, Dhaka Medical College,
Dhaka from of July 2009 to June 2010. For comparison 50 age, sex, and BMI matched apparently
healthy subjects (Group-A) were also studied. The study subjects were selected from coronary care
unit (CCU) of Cardiology Department & OPD of Dhaka Medical College Hospital, Dhaka. Serum FT3,
FT4 and TSH were assessed by radio-immuno assay. Statistical analysis was done by student’s
unpaired ‘t’ test and chi-square test as applicable. Result: The mean ±SD of serum FT3 and FT4 were
significantly lower and serum TSH was significantly higher in IHD patients than that of healthy
subjects (p<0.05). Conclusion: Hypothyroidism occurs in patients suffering from IHD.
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schemic heart disease (IHD) or
Atherosclerotic coronary artery disease
has become global health problem of 21st

Now a days, hypothyroidism has been generally
considered as cardiovascular risk factor in
majority of studies.3-7

Overt hypothyroidism, with its accompanying
hypercholesterolemia and  hypertension has been
found to be associated with cardiovascular
disease. Moreover sub-clinical hypothyroidism
is a strong indicator of risk for atherosclerosis
and myocardial infarction.6,8-12

The high level of serum TSH is associated with
multi vessel disease13 and also risk for
CHD.7,14-16

Either low or high level of thyroid hormone could
increase the risk for atheroschlerosis, heart failure
and cardiac dysarrhythmias.17,18

I
century because of its high prevalence and
concomitant increase in risk of morbidity and
premature death. By 2020, it is estimated that it
will be the major cause of death in all region of
the world.1

IHD results from myocardial Ischaemia due to
imbalance between the supply and demand of
the heart for oxygenated blood. There is also
reduced supply of nutrients and inadequate
removal of metabolites.2

The most common risk factors for IHD include
hypercholesterolaemia, hypertension, diabetes
mellitus & smoking.1
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Many researcher reported that hypothyroidism
is closely associated with IHD. Several studies
have investigated the role of thyroid dysfunction
IHD. 5,19 In Bangladesh, the number of patients
with IHD are increasing day by day. Again, a
large number of people in our country may be
found with thyroid dysfunction.

Therefore, this study was carried out to assess
the thyroid hormone status in patients with IHD.
The findings of this study would contribute to
the knowledge regarding the association
between thyroid hormone status and ischemic
heart disease.

Methods
This cross sectional study was carried out in the
Department of Physiology, Dhaka Medical
College, Dhaka from July 2009 to June 2010.
Departmental ethical committee approved the
protocol. Total number of 100 subjects age
ranged 35 to 85 years of both sexes were selected.
Fifty apparently healthy subjects were taken as
control (Group-A) and 50 diagnosed and
documented IHD patients were selected as study
group (Group-B). The study group was selected
from coronary care unit of cardiology department
and OPD of Dhaka Medical College Hospital,
Dhaka and control subjects were selected from
Dhaka city by personal communication. Subjects
with history of thyroid disease, chest pain for
other causes or pregnancy were excluded. All
ethical consideration for the subjects was taken
into account before inclusion into the study. The

aims and benefits of the study were explained to
each subject and informed consent was taken. A
detail history regarding medical, personal, family
and socio-economic history was recorded in a
preformed questionnaire. With all aseptic
preparation 5, ml of venous blood was drawn
and serum were prepared. Serum FT3, FT4 and
TSH of all subjects were measured by radio
immunoassay at the laboratory for Nuclear
Medicine and Ultrasound, Bangladesh Atomic
Energy Commission, Dhaka Medical College
Campus, Dhaka. Data were expressed as mean ±
SD. Statistical analysis was done by unpaired
student’s ‘t’ test and chi-square test.

Results
Thirty six(36) male and 14 female IHD patients
and 34 male and 16 female healthy subjects
participated in this study. The anthropometric
parameter of the subjects are shown in Table I.
Although the mean serum FT3, FT4 and TSH level
of both healthy subjects and IHD patients were
within normal reference value but mean serum
FT3, and FT4 level were significantly lower and
serum TSH level was significantly higher in
group B than that of group A (Table II). In respect
to normal reference value both serum FT4 and
FT3 below normal in 2 (4%) subjects and TSH
was higher in 4 (8%) healthy subjects. Both low
serum FT4 and FT3 were found in 3 (6%) subjects
and high TSH was found in 13 (26%) subjects
with IHD. The frequency of hypothyroids
between two groups was statistically significant
(p<0.05) (Table III).

Table I: Mean ± SD age, body weight and BMI in two groups (n = 100)

Parameters Group-A (n=50) Group-B (n=50) P values

Age (years) 57.30 ± 11.53 54.66 ± 13.06 0.287ns

BMI (kg / m2 22.18 ± 4.73 21.93 ± 3.32 0.759ns

Group-A = Apparently healthy subjects (control group) Group-B = patients with IHD (study group)
BMI  = Body mass index ns  = non significant (p > 0.05)
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Table III: Distribution of hypothyroids in different
groups

Group Group A Group B P value
Serum FT3 (pmol/L) 2 (4%) 3 (6%)
Serum FT4 (pmol/L) 2 (4%) 3 (6%) 0.023*
Serum TSH (mIU/L) 4 (8%) 13 (26%)

Group-A = Apparently healthy subjects (control
group) Group-B = patients with IHD (study group)
 *  = p<0.05

Discussion
In the present study significantly lower serum
FT3 and FT4 level and higher serum TSH level
were found in IHD patients. Again, higher
frequency of hypothyroids was found in 26%
IHD of patients compared to that of 8% in healthy
subjects. Several studies agree with the present
findings.6,8,15,20-24

Auer et al. reported higher preva-lence of IHD in
the patients with low serum FT3 level high serum
TSH.6, Patients with hypothyroidism are more
likely to develop IHD because of lipid metabolic
derangement including dyslipidaemia and lipid
peroxidation.6,8,15,20-27Moreover, overt and
subclinical hypothyroidism may result in
accelerated atherosclerosis and IHD because of
the associated hypertension, hypercho-
lesterolemia and hyperhomocysteinaemia. Other
suggested that reversible coronary dysfunction
in the hypothyroidism causes impaired
myocardial perfusion leading to IHD.6,9,10,12,17

In the cardiovascular system, thyroid hormone
(TH) increases the number of â adrenergic
receptors, increase the sensitivity of â adrenergic
receptors to catecholamine- thus causes positive
inotropic  and chronotropic effects.It also
increases the level of myosin in the heart as well
as increase the strength of the heart.16

It has been suggested that hypothyroidism has
been generally considered as an important
cardiovascular risk factor in majority of studies.5
The dyslipidaemia associated with
hypothyroidism is reported risk factors for the
development of the atherosclerosis.9,12,22,24

Striking evidence of a higher prevalence of
atherosclerotic cardiovascular disease in
hypothyroid patients emerged from a large cross-
sectional study. The underlying mechanism that
may be involved in the association between
hypothyroidism and cardiovascular disease may
include elevated serum total and LDL-
cholesterol, increased level of oxidized LDL in
hypothyroids.

In contrast, Cappola et al18 reported that
subclinical hypothyroidism is associated with
atrial fibrillation but not with other cardiovascular
disorder. Rodondi et al. 22 stated that subclinical
hypothyroidism is associated with an increased
risk of congestive heart failure but not with other
cardiovascular events or mortality. In the present
study  the higher percentage of hypothyroids in
IHD patients  than normal healthy subjects
supports the notion that hypothyroid may be a
co morbidity to IHD.

Table II: Mean ± SD serum FT3, FT4 and TSH in two groups (n = 100)

Parameters Group-A (n=50) Group-B (n=50) P values
Serum FT3 (pmol/L) 4.56 ± 1.56 3.82 ± 1.35 0.012 *
Serum FT4 (pmol/L) 18.94 ± 4.22 15.94 ± 4.39 0.001 * *
Serum TSH (mIU/L) 2.65 ± 1.99 7.89 ± 12.59 0.004 *

Group-A= Apparently healthy subjects (control group) Group-B = patients with IHD (study group) *
= p<0.05   * *  = p<0.01
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Conclusion
The features of this study conclude that
hypothyroidism may be associated with IHD. So,
thyroid hormone levels should be observed in
all middle aged population for early diagnosis of
cardiac involvement. This may be helpful for
better management of the IHD patients.
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