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INTRODUCTION
Thyroid diseases can result in a wide range of 
cardiovascular manifestations and complications 
like atrial fibrillation, cardiomyopathy, and con-
gestive heart failure. In the United States, a signif-
icant number of peoples are unaware from their 
thyroid disorders but has laboratory evidence of 
thyroid disease, so screening for early detection 
of thyroid disorders is useful and important. Most 
of the cardiovascular complications in thyroid dis-
eases are potentially reversible with appropriate 
treatment so in time diagnosis is important.1

During the last three decades, various clinical 
studies have shown that thyroid disorders are as-
sociated with an increased risk of cardiac events 
like coronary artery disease (CAD), cardiovascu-
lar disease (CVD)-related death, and all-cause 
mortality. Thyroid disorders can worsen old cardi-
ac symptoms in those who already have CVD, or 
cause new ones.2 Underlying heart problems can 
be accelerated by thyroid disorders. By estab-
lishing the etiology of thyroid disorders, clinicians 
can be able to appropriately treat the disease and 
minimize the risk of cardiovascular complications.
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Hypothyroidism or hyperthyroidism are the most 
common thyroid disorders. In America approxi-
mately 4.6% population has hypothyroidism and 
1.3% is suffering from hyperthyroidism. Graves’s 
disease, an autoimmune disorder, is the most 
common cause of hyperthyroidism. Toxic multi-
nodular goiter and toxic adenoma are other com-
mon causes of hyperthyroidism.1 Currently hy-
perthyroidism is the most frequently diagnosed 
endocrinopathy and was first described in 1980, 
and has become increasingly recognized with a 
prevalence of 2%.3

35% - 50% hyperthyroid patients have heart mur-
murs or gallop sounds. On X-Rays in 26% - 40 % 
patients cardiomegaly was noted. Left ventricu-
lar posterior wall hypertrophy was most common 
echocardiographic finding in hyperthyroid pa-
tients and it was in approximately 72%. 

Atrial fibrillation or flutter was present in about 
7-8% middle aged hyperthyroid persons and this 
risk may further increase with age, it was about 
10–20% in elderly patients. Risk increases up 
to 20–35% in hyperthyroid patients with existing 
CVD like ischemic heart disease or valvular dis-
ease.4 

Gerdes AM et al. 5 found in his study that heart 
failure is mostly caused by untreated thyroid dis-
orders and this was also proved by Galli E et al.6 

Nanchen D et al recently conducted a study in 
which he observed that in patients already having 
underlying heart disease there is a strong asso-
ciation between heart failure and persistent sub-
clinical thyroid disorders.7 

Subclinical hyperthyroidism is characterized by 
abnormal thyroid function tests often without any 
symptom and clinical sign of the disease. In sub-
clinical hyperthyroidism cardiac dysfunction or 
atrial fibrillation is responsible for cardiac compli-
cations.8

In hypothyroidism, cardiac manifestations are 
less dramatic than those of hyperthyroidism. 5% 
to 22% hypothyroid patients show bradycardia. In 
hypothyroidism, atherosclerosis is a known com-

plication of the hypercholesterolemia.9 It is a rare 
but serious complication of hypothyroidism and 
has been attributed to hypercholesterolemia, hy-
pertension, and impaired endothelial function.10

Among middle-aged women, subclinical thyroid 
dysfunction is more common11; it is characterized 
by normal free thyroxine (free-T4) levels and ab-
normal serum thyroid-stimulating hormone (TSH) 
levels. Subclinical hypothyroidism prevalence 
varies from 5-6% among women of all ages and it 
increases with age, 10-17% women over 60 years 
of age are victim of subclinical hypothyroidism.12 

Most of the patients with subclinical hypothyroid-
ism (74-87%) have serum TSH levels between 5 
and 10 mIU/l.13   It is still a subject of debate that 
subclinical hypothyroidism is a risk factor for car-
diovascular disease or not. 

Materials and Methods
This study was conducted at Allied Hospital / 
Punjab Medical College Faisalabad and PINUM 
Hospital Faisalabad from October 2014 to August 
2015.

Inclusion Criteria
Any patient (Male or Female) age ≥20 years with 
established diagnosis of hypo / hyperthyroidism.

Exclusion Criteria
1. Patients with advanced malignancy of any or-

gan.
2. End stage renal or liver disease.
3. Patients with severe COPD.
4. Pregnant women.
5. Patients who have got thyroid surgery or ra-

dioactive iodine.

Total 100 consecutive patients of any gender who 
fulfill the inclusion and exclusion criteria were 
enrolled in the study. Any patient age ≥20 years 
who have established thyroid disease (Hypothy-
roidism or hyperthyroidism) or newly diagnosed 
patient or on medications for thyroid disorder and 
he / she came in cardiology OPD or was admit-
ted in cardiology ward through emergency of Al-
lied hospital or patient came in PINUM hospital 
for thyroid function tests and he/ she had overt / 
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subclinical thyroid disorder was recruited in the 
study. Informed written consent of all the patients 
was obtained at the start of the study. 

The demographic data was collected and a de-
tailed physical examination especially neck for 
goiter and relevant cardiovascular examination of 
all the patients was done. Symptoms regarding 
their referral for medical checkup were record-
ed. All the enrolled patients answered a specific 
questionnaire about sociodemographic charac-
teristics and cardiovascular disease morbidity. 

Hypertension was evaluated both as a categori-
cal as well as continuous variable. Presence ver-
sus absence of hypertension was a categorical 
variable; presence of hypertension was defined 
as a value of ≥ 140/ 90 mm Hg at three differ-
ent settings or self-reported by the patient by his/
her previous medical record or based on hospital 
record or current use of antihypertensive medi-
cations and as a continuous variable (means sys-
tolic and diastolic blood pressure). 

Diabetes was defined as a categorical variable 
as well as continuous variable. Presence versus 
absence of diabetes was a categorical variable; 
presence of diabetes was defined as fasting 
blood sugar level ≥ 126 mg/dl or random blood 
sugar level ≥ 140mg/dl or self-reported by the pa-
tient by his/her previous medical record or based 
on hospital record or current use of anti diabetic 
medications to treat diabetes). 

Hypercholesterolemia was defined as a categor-
ical variable (presence versus absence of hyper-
cholesterolemia; hypercholesterolemia was de-
fined according to ATP IV guidelines by previous 
record of the patient or hospital record or current 
use of medication to treat hypercholesterolemia). 

Every patient got anthropometric measurements 
at the hospital using standardized techniques. 
Body mass index (BMI) was obtained by dividing 
the weight in kilograms by the square of height 
in meters. Waist circumference was measured at 
the maximum width area at the level of midway 
between the lowest rib margin and the iliac crest.

ECG of every patient was done at presentation 
and then daily in admitted patients. Record of 
previous investigations was noted. Echocardiog-
raphy was done in patients with H/O breathless-
ness or with suspected CCF or pericardial effu-
sion. Random blood sugar level was taken at the 
time of checkup or admission. 

Blood samples for glucose, total cholesterol, HDL 
cholesterol, LDL cholesterol and triglyceride lev-
els were collected following an overnight fast of 
a minimum of 10 hours. The serum FT4 and TSH   
were also measured.  To diagnose subclinical hy-
pothyroidism a high serum TSH level and a nor-
mal free thyroxine (FT4) level were required and 
the patients were labeled to have overt hypothy-
roid when the TSH levels were high (TSH > 10 
μIU/ml) and when the FT4 levels were low (FT4 
< 0.93 ng/dl). Patients with normal TSH (0.27-
4.2 µIU/ml) and FT4 (0.93-1.7) ng/dl levels were 
considered to be euthyroid. Subclinical hyperthy-
roidism was defined as a TSH level < 0.45 mIU/l 
and a normal free thyroxine level and subclinical 
hypothyroidism was defined as a TSH level > 4.0 
mIU/l and a normal free thyroxine level (0.6-1.8 
ng/dl).

STATISTICAL ANALYSIS
All the data was analyzed by SPSS (Statistical 
Package for Social Sciences) Version 14.0 for 
Windows. Categorical variables were expressed 
as frequencies and percentages and continue 
variables were presented as means SD Stan-
dard Deviation). Qualitative variables were com-
pared using Chi sq test. 5% level of significance 
was used. All tests applied were two tailed.

RESULTS
Total 100 patients were recruited in the study. 
16(16%) were male and 84 (84%) were female. 
Mean age was 47.9 ± 23.20.Maximum patients 
(37 %) were in age group 51-60 years. Only 5% 
patients were above 70 years of age (Fig-I). 53% 
patients were suffering from overt hyperthyroid-
ism and 31% were with overt hypothyroidism. 15 
% patients present in emergency and 85% pa-
tients came in OPD. Overall diabetes was present 
in 23 % and 25% were hypertensive. 
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Subclinical hypothyroidism was observed in 9% 
patients and 7% were subclinical hyperthyroid pa-
tients. Goiter was present in 24% patients. Echo-
cardiography was done in 19% patients (Table I). 
Regarding cardiac manifestations, 42(79.24%) 
hyperthyroid patients present with palpitation. 
34% hyperthyroid patients had atrial fibrillation. 
Pulmonary hypertension was observed in 20% 
patients overall, 9 were hypothyroid and 11 were 
hyperthyroid (Table II). 25(47.16%) hyperthyroid 
patients present with chest pain. CCF was pres-
ent in 11(11%) patients. 18% patients came in life 
threatening condition, 15 were hyperthyroid and 
03 were hypothyroid patients (Table II). Overall 
history of dyslipidemia was present in 23%. Mean 
systolic blood pressure in hyperthyroid patients 
was 135 ± 13.40 mmHg and it was 123 ± 8.2 
mmHg in hypothyroid patients.FT4 and TSH was 
1.16 ± 0.22 ng /dl and 10.92 ± 21.09 (uIU/ml) 
respectively in subclinical hypothyroid patients. 
Total cholesterol was 206 ± 46.4 mg/dl in hyper-
thyroid patients and was 204 ± 46 mg/ dl in hypo-
thyroid patients (Table III).  

DISCUSSION
Abnormalities of the cardiovascular system are of-
ten identified during examination of hyperthyroid 
and hypothyroid patients. During the last three 
decades, numerous clinical studies have shown 
that thyroid diseases are associated with an in-
creased risk for manifestations of coronary artery 
disease (CAD) as well as higher rates of cardi-
ac events, cardiovascular disease (CVD)-related 
death, and all-cause mortality. Those patients 
who already have existing CVD, disorders of the 
thyroid gland can worsen old cardiac symptoms 
or cause new ones.

Characteristics Frequency %age
Age
 20 Years
 21-30 Years
 31-40 Years
 40-50 Years
 50-60 Years
 60-70 Years
 .> 70 Years

1
2

07
28
37
20
05

1%
2%

07%
28%
37%
20%
05%

Sex
 Male
 Female

16
84

16%
84%

Goiter 24 24%

Hyperthyroidism 53 53%

Hypothyroidism 31 31%

Subclinical Hyperthyroidism 07 07%

Subclinical Hypothyroidism 09 09%

Diabetes Mellitus 23 23%

Hypertension 25 25%

Tremor 43 43%

Obesity 23 23%

Pts on Treatment
 On Thyroxin
 On Neomercazole

26
48

26%
48%

Mode of Presentation
Emergency
OPD

15
85

15%
85%

Echo done 19 19%

Thyroid Antibodies +ve 09 09%

Thyroid Surgery done 07 07%

Patients need admission 13 13%

Difficulty in Swallow 05 05%

Table-I. Demographic characteristics of the patients 
(N=100)

In our study the patients in the 50-60 years age 
group had a higher prevalence of thyroid dys-
function as compared to the other age groups 
and these were comparable with the results of 
Rotterdam’s study14 in which he observed 10.8 % 
prevalence of subclinical hypothyroidism among 
elderly women. There were 84% female and 16 % 
male patients in our study and it is evident from 
other international studies that the thyroid disease 
is much more prevalent in women than in men. 

Atrial fibrillation is the most common complication 
of hyperthyroidism and it is observed in approx-

Figure-1.
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Cardiac Manifestations Hyperthyroidism 
(n=53)

Hypothyroidism 
(n=31)

Subclinical 
Hyperthyroidism 

(n=07)

Subclinical 
Hypothyroidism 

(n=09)
Palpitation 42 (79.24%) 02 (6.45%) 02 (28.6%) 01 (11.11%)
A. Fibrillation 18 (34%) 01 (3.22%) 01 (14.3 %) Nil
Pul. Hypertension 09 (17%) 11 (35.48%) Nil Nil
CKD 03 (5.7%) 02 (6.45%) Nil Nil
Diabetes Mellitus 12 (22.64%) 09 (29%) 01(14.3%) 01 (11.11%)
Chest Pain 25 (47.16%) 03 (9.7%) 01 (14.3%) Nil
ACS 09 (17.1%) 02 (6.45%) Nil Nil
CCF 06 (11.32%) 03 (9.71%) 01 (14.3%) 01 (11.11%)
Bradycardia Nil 14 (45.16%) Nil 02 (22.22%)
Dyspnoea 15 (28.30%) 11 (35.5%) 02 (28.6%) 02 (22.22%)
Life threatening condition 15 (28.30%) 03 (9.7%) Nil Nil
Hypertension 17 (32%) 06 (19.35%) 01 (14.3%) 01 (11.11%)

Table-II. Patients distribution according to cardiovascular manifestations

 Characteristics and CV Risk Factors
Hypothyroidism (n= 40 )

( Overt + Subclinical)
Hyperthyroidism ( n= 60)

( Overt + Subclinical)

Age (years)* 50± 5 47±4.3
Smoking % 07(17.5%) 07(11.7%)
Sedentary life % 17(42.5%) 31(51.7%)
Angina % 05(12.5%) 15(25%)
Waist Circumference (cm) * 92.8 ± 19.1 80± 11.8
Body Mass Index ( kg/m2) * 28± 6 26± 4
Presence of Hypertension % 9(22.5%) 16(26.7%)
Presence of Dyslipidemia% 08(20%) 15(25%)
Presence of Diabetes % 07(17.5%) 16(26.7%)
Systolic Blood pressure(mmHg) * 135±13.4 123±18.2
Diastolic Blood pressure (mmHg) * 87±9.2 81.4±11
Fasting Blood Sugar ( mg/dl) * 133±45.9 88±8.2
Total Cholesterol( mg/dl) * 206± 46.4 204± 46
HDL-C (mg/dl) * 54± 12.8 56±13.1
LDL- C (mg/dl) * 126.2±33.6 118± 45

Table-III. General characteristics and cardiovascular risks in different patient groups.
*mean ( Standard Deviation)

Characteristics  Subclinical Hypothyroidism               
        n=09 (100%)

Subclinical Hyperthyroidism
n=07 (100%)

FT4 (ng/dl) * 1.16 ± 0.22b 1.2± 0.3
TSH (mU/ L) * 10.92 ± 21.09 0.19 ± 0.14
Presence of TPO-AB 4 (44.4%) 3 (42.8%)

Table-IV. Thyroid stimulating hormone (TSH), free-T4 levels in patients with subclinical thyroid disease
* mean ( Standard Deviation), TPO-AB Thyroid Peroxidase antibodies
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imately 15% patients. Middle aged hyperthyroid 
patients have risk of atrial fibrillation and/ or flutter 
about 7-8% and this risk may further increase with 
age and it is up to   10–20% in elderly patients. 
Those patients who already are cardiac patients 
and suffering from IHD or valvular heart disease 
have risk of atrial fibrillation up to 20–35%.6 It is 
more common in old male patients and preva-
lence is about 25% to 40% in ≥ 60 years of age. 
Risk of atrial fibrillation is >3 times in subclinical 
hyperthyroidism.15 In our study, atrial fibrillation 
was observed overall in 20% patients and these 
results are comparable with the other studies. 

Hypertension is a common complication of hyper-
thyroidism, and its prevalence varies from 10% to 
20 % depending on the population enrolled in the 
study.16 Our results revealed that overall 25% pa-
tients with thyroid dysfunction had history of hy-
pertension and its prevalence was 32% in hyper-
thyroid patients and these results are consistent 
with other studies. 

Pulmonary hypertension and hyperthyroidism 
has strong association with each other, hyper-
thyroid patients may develop right ventricular fail-
ure due to pulmonary hypertension17 and in the 
study 17% hyperthyroid patients had pulmonary 
hypertension on echocardiography. In many pro-
spective studies, prevalence of pulmonary arteri-
al hypertension was 40% to 94% in patients with 
autoimmune thyroid disease4 and it is usually re-
versible when the patient become euthyroid so 
pulmonary arterial hypertension may be underes-
timated in hyperthyroidism.

In the study 11% patients were found to have 
CCF and these results were comparable with 
other international studies. Siu et alI conducted 
a cohort study on 591 consecutive hyperthyroid 
patients and he found that HF was present in 
6% patients.18 Recently in the Prospective Study 
of Pravastatin in the Elderly at Risk (PROSPER) 
it was observed that old patients with subclinical 
hyperthyroidism and existing cardiac diseases 
are more at risk to develop HF7 and in this study 
it was also observed that even a mild increase in 
thyroid hormone can increase risk of heart failure 

in older age especially > 70 years.7 Recently six 
prospective studies were conducted on 2068 pa-
tients, it was confirmed that patients with subclin-
ical hypothyroidism are at increased risk of HF.19 

In patients with a TSH level >10 mU/l,  there was 
a statistically significant increased risk to develop 
HF as compared with persons having normal TSH 
values.20 In 2008 a Cardiovascular Health Study 
was conducted on 3065 patients, in which echo-
cardiography were performed over 6 years of fol-
low-up in subjects aged ≥65 years to identify the 
risk of HF20 in which it was observed that there 
is higher peak E velocity in individuals with TSH 
levels ≥ 10 mU/l. In patients with chronic heart 
failure, subclinical hypothyroidism is a risk factor 
for cardiac death, confirmed by many studies.21

Decreased glomerular filtration, impaired free 
water clearance and hyponatremia were noted 
in hypothyroidism due to decreased renal perfu-
sion.22 In patients with impaired renal function and 
thyroid disorder sub clinical hypothyroidism was 
present in 53% and overt hypothyroidism was 
present in 25% patients. In our study overall 5% 
patients had history of CKD and these results are 
consistent with other studies.

Recently Rohit R Arora1 and colleagues followed 
patients from 4 to 20 years in meta- analysis stud-
ies and they found that subclinical hypothyroid-
ism was associated with a significant risk of CHD. 
He also observed that mortality due to cardiovas-
cular causes was significantly higher in patients 
with subclinical hyperthyroidism. Arora said that 
subclinical thyroid disorders often remain masked 
and undiagnosed, so it’s important to increase 
awareness among clinicians. In subclinical hypo-
thyroidism cardiovascular events are most prob-
ably due to cardiac dysfunction, atherosclerotic 
disease or hypercholestremia.23 In patients with 
subclinical hypothyroidism particularly with TSH 
>10mU/l an increased risk of CAD events and 
mortality has been reported in young patients. 

Hypercholesteremia has been observed in overt 
hypothyroidism. In diabetics, dyslipidemia may 
be due to complex interplay between thyroid 
function and insulin resistance.24 Hyperlipid-

6
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emia, insulin resistance, hypercoagulability and 
low grade inflammation has been observed in 
sub-clinical hypothyroidism (SCH) and overt hy-
pothyroidism (OH). Dyslipidemia and hypothy-
roidism has strong association and in our study 
dyslipidemia was present in 20% hypothyroid 
and 25% hyperthyroid patients. Studies have 
proved that prevalence of hyperlipidemia in overt-
ly hypothyroid patients is up to 90%. Increased 
level of total cholesterol, low-density lipoprotein 
(LDL) cholesterol, apolipoprotein B, lipoprotein 
(a) [Lp(a)] and possibly, triglyceride  have been 
observed in overt hypothyroidism.25 The preva-
lence of hypothyroidism (subclinical and overt) 
is more common as compared to hyperthyroid-
ism so early detection and thyroxine replacement 
could reduce the significant cardiovascular risks 
in hypothyroidism. However, still it is not proven 
that thyroxine replacement in subclinical hypo-
thyroidism would be beneficial or not. 

Some studies have proved that there is an as-
sociation between cardiovascular diseases and 
subclinical hypothyroidism or hyperthyroidism 
but other studies did not show any association.26 

Even though, recent systematic review on sub-
clinical thyroid disease confirmed the association 
between CVD events and thyroid disorders but 
most scientific/medical societies do not recom-
mend screening for thyroid disease among gen-
eral populations.
hsCRP is a novel, non-classic cardiovascular risk 
factor and some studies have found its associa-
tion with subclinical thyroid disease.27 There are 
conflicting results regarding hsCRP: three studies 
showed some correlation with thyroid disorders , 

while another three did not show any association 
at all.28 

CONCLUSIONS
The outcome of this study is that patients with 
untreated overt/ subclinical thyroid dysfunctions 
are at increased risk of cardiovascular complica-
tions. Both hypothyroidism and hyperthyroidism 
can cause cardiovascular diseases and when the 
thyroid dysfunction is treated and controlled most 
of the cardiovascular changes are reversible but 
severely affected patients may need specific 

treatment. Early and timely diagnosis of thyroid 
disorders and recognition of cardiac complica-
tions is important because most of the cardiac 
manifestations are reversible with treatment and 
prognosis depends on early treatment of thyroid 
dysfunction. Cooperation between endocrinol-
ogists and cardiologists is essential to improve 
the prognosis of severe cardiac complications in 
overt / subclinical thyroid dysfunction.

STUDY LIMITATIONS  
The present study has several limitations. The 
study sample was not a population-based sam-
ple however; this was a sample in which a possi-
ble association between thyroid disease and car-
diovascular risk factors could easily be demon-
strated. The results have implications for clinical 
practice.

FUTURE RECOMMENDATION
This is just a preliminary report regarding cardio-
vascular risks and complications in thyroid dys-
function and future studies with a larger sample 
size may be considered.
Copyright© 21 Sep, 2015.
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