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Abstract

Background and Objectives: Hypothyroidism has significant cardiovascular manifestations. Overt and sub clinical
hypothyroidism both are associated with cardiovascular dysfunction and with an increased risk of cardiovascular
disease. This study was done to recognize cardiovascular changes associated with newly detected hypothyroid patients.
Methods: Based on the symptoms, clinical examination and hormonal assay, newly detected hypothyroid patients were
subjected to detailed cardiovascular examination, blood tests, electrocardiography and echocardiography. Patients were
investigated, before the thyroid hormone replacement therapy. Results: Hypothyroidism was newly diagnosed more in
females and maximum in age group 18-48 years (77.8%) of age group. Out of 45 patients, 62.2% had symptoms less
than 3 months duration. Cardiovascular symptoms were present in less number of patients. Bradycardia was observed
in 6.6% of the patients. Stage 1 hypertension was noticed in 17.8% (diastolic blood pressure). Low voltage complexes
in electrocardiogram were present in 40% study group. Pericardial effusion was present in 16.6% patients. Systolic and
diastolic dysfunction was noticed respectively in 4.5% and 2.2% study group. Altered lipid profile was present in 60%
(S. cholesterol) and 94.7% (S. Triglycerides). Interpretation and Conclusion: Hypothyroidism is common in females,
maximum between 18-48 years age group. Majority of the patients did not have any cardiovascular changes. Observed
cardiovascular changes were ECG abnormalities, pericardial effusion and diastolic blood pressure. Systematic study
was done to know the early effects of hypothyroidism on cardiovascular system. The identification of patients with
hypothyroidism is an important individual and public health issue. Hence, early detection and initiation of hormone
replacement therapy can minimize associated cardiovascular changes.
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survey done by the Indian Government the prevalence of
hypothyroidism is 5.4%?.
common cardiovascular signs and

1. Introduction

Thyroid disorders are one of the most prevalent The most

endocrinopathies across the world. An estimated 200
million individuals worldwide suffer from this disease’.
The prevalence of spontaneous hypothyroidism is between
1 and 2% of all the thyroid disorders in the world?. In India
thyroid disorders are the second most common glandular
disorder of the endocrine system and are increasing
predominantly among women. With a population of
1.21 billion, an estimated 108 million people suffer from
endocrine and metabolic disorders. Of these 108 million,
42 million suffer from thyroid disorders. According to the
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symptoms of hypothyroidism are diametrically opposite
to hyperthyroidism and may include bradycardia, mild
hypertension (diastolic), narrowed pulse pressure,
cold intolerance, and fatigue*®. The cardiac output in
hypothyroidism may decrease by 30% to 50%°. Overt
hypothyroidism affects 3% of the adult female population
and is associated with increased Systemic Vascular
Resistance, decreased cardiac contractility, decreased
cardiac output, and accelerated atherosclerosis and
coronary artery disease>”®.
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The changes in the hyperthyroidism are dramatic but
the above mentioned subtle changes in the cardiovascular
system in a hypothyroid status are also important therefore
this study regarding pathological and physiological
changes is carried out. To study physiological and
pathological effects on cardiovascular system and to study
socio-demographic factors and clinical features in newly
detected patients of hypothyroidism are the objectives of
the study.

2. Materials and Method

o Study Design- Cross sectional

o  Study Setting- Department of Medicine of Tertiary
Care Teaching Hospital.

« Duration of Study- December 2014 to December
2016.

o Study Participants

o Sample Size- 45

«  Eligibility Criteria

o Inclusion Criteria:

All the newly detected hypothyroidism patients
including subclinical hypothyroidism of the age more
than 18yrs diagnosed by clinical evaluation and confirmed
by serum TSH, total T,, and total T, levels attending the
medicine outpatient and indoor departments. Serum
TSH concentration more than 10mIU/L and T, level
less than 60ng/dL and T, less than 4.5ug/dL is referred
as clinical hypothyroidism or overt thyroidism ,whereas
TSH level between 4.3 to 10mIU/L with thyroid hormone
level that remain within the reference range is referred as
subclinical hypothyroidism®.

o Exclusion Criteria:

o Secondary hypothyroidism

o  Patients having underlying known cardiac disease and
other associated diseases like diabetes, hypertension,
pregnancy and conditions which themselves may
cause cardiovascular manifestations.

o Chronic alcoholic more than 2units/day for more
than lyear.

o Chronic intake of drugs like beta-blockers, oral
contraceptive pills, amiodarone, glucocorticoids and
antineoplastic drugs.

2.1 Methodology

Present study was conducted in the Department of
medicine at a Tertiary Care Teaching Hospital. A total
number of 45 patients were included in the present study
after satisfying inclusion and exclusion criteria. Written
informed consent was taken from the participants after
explaining the study in local language to the best of their
satisfaction. Data was collected from these 45 patients
belonging to both out-patient and in-patient departments
during this period. Clinical history and examination
findings were entered in pre-designed proforma

2.2 Source of Data

Cases of newly detected primary hypothyroidism
were selected for this study. Those patients who were
biochemically found to have hypothyroidism or those
suspected to be suffering from hypothyroidism on clinical
evaluation and confirmed by serum TSH, T,and T, levels
were included in the study. Such 45 patients satisfying
inclusion and exclusion criteria were included in the
study.

2.3 Method of Collection of Data

The data for the purpose of the study were collected in
a predesigned and pretested proforma which includes
various socio-demographic parameters like age, sex,
occupation, religion etc. The analysis of data was arranged
on the basis of the important statistical parameters. About
45 cases were selected on the basis of the simple random
sampling method. The analysis of data was made on the
basis of the important statistical parameters like the mean
deviation, standard error, the t-test and the proportion
test.

3. Results

Cardiovascular symptoms
The study of cardiovascular symptoms the effort
intolerance in (18.2%) male patients and (4.3%) in female
patients, chest pain was reported in only 2 male patients
(18.2%), breathlessness in only one female patient (2.9%)
and palpitations seen in only one female patient (2.9%).
Pulse

Table 1. Cardiovascular symptoms in the study population (n=45)

SL. No. Symptoms Male %  Female % Total %  pvalue Inference
1 Chest pain 02 18.2 0 0 02 4.4 <0.001 SIG

2 Breathlessness 0 0 01 2.9 01 22 <0.001 SIG

3 Effort intolerance 02 18.2 01 2.9 03 6.7  <0.001 SIG

4 Palpitations 0 0 01 2.9 01 2.2 <0.001 SIG
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Table 2. Pulse rate in the study population (n=45)
SI.  Beats/min Male % Female % Total %

No.

1 40-49 00 0 1 2.9 01 2.2
2 50-59 0 0 2 5.9 02 4.4
3 60-69 10  90.9 15 44.1 25 555
4 70-79 01 9.0 11 32.3 12 26.6
5 80-89 0 0 5 14.7% 05 11.11
Table 3. Table showing the mean pulse
rate and SD (beats/m) according to sex

Sex Mean (b/m)  SD (b/m)

Male 68.55 6.314

Female 69.03 11.800

Mean 68.91 SD 10.655 P < 0.05 significant (S) 0.863

The mean pulse rateamong male 68.55+6.314; while the
mean age of female 69.03+£11.800. By applying unpaired
t test there is no statistically significant difference among
mean pulse rate of gender with p = 0.863

The difference in the mean pulse rate was NOT
significant.

In this study 3 out of 45 patients had pulse rate (<60/
min) i.e., bradycardia. Maximum number of patients 35
out of 45 (i.e., 55.5%) had pulse rate in the range of 60-69
per minute. Twelve out of 45 (26.6%) in rang of 70-79.
Only 11.1% patients had a pulse rate of above 80/min.

Hypertension
As per JNC 8 criteria'

Table 4. Prevalence of the hypertension (n=45)
SI.  JNC 8 BP criteria Systolic BP
No. M % F % Total %
Normal (<120) 08 727 11 324 19 422
2 Pre-hypertension 03 27.9 21 61.7 24 533
(120-139)
3 Hypertension 0 0 02 5 02 45
stage-1 (140-159)
4 Hypertension 0 0 0 0 0 0
stage-2 (>160)
5 Total 11 100 34 100 45 100
Sl.  JNC 8 BP criteria Diastolic BP
No. M % F % Total %
1 Normal (<80) 07 63.6 10 294 17 37.8
2 Pre-hypertension 04 363 16 47.1 20 444
(80-89)
3 Hypertension 00 00 08 235 08 17.8
stage-1 (90-99)
4  Hypertension 0 o 0 0 0 0
stage-2 (> 100)
Total 11 100 34 100 45 100
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In this present study Pre-hypertension (systolic) was
present in 24 patients (53.3%) out of 45. In this 3 were
males and 21 were females. Pre-hypertension (Diastolic)
was present in 20 out of (44.4%) 45 patients. In this 4
were males and 16 were females. Hypertension Stage 1
(systolic) was present in 2 females and not found in males.
Hypertension stagel diastolic was present in 8 patients
out of 45 patients in that 8 patients were females and not
found in males.

Table 5. Lipid profile in the study participant

SL. No. Serum level (mg/dl) Male Female
1 Total Cholesterol 36.4 41.2

2 Serum Triglycerides 914 85.3
3 Serum LDL 36.4 29.4
4 Serum HDL 0 324

In the present lipid profile study of 45 patients serum
cholesterol of 10 patients (22.2%) had border line high
cholesterol levels, 8 patients (17.8%) had high serum
cholesterol levels. 27 patients (60%) had normal serum
level.

Serum triglyceride was high in 25 patients (55.6%).
In 14 patients (31.1%) there was border line high level
whereas in 4 patients it was in the normal range.

In the study of serum LDL of 45 patients, 4 patients
(8.9%) had high LDL levels, 5 patients (11.1%) had
borderline high LDL levels. 9 patients (20 %) are in the
near optimal levels. 27 patients (60%) were in the normal
serum LDL levels.

In the sample study of serum HDL-C was high in 8
patients (17.8%). The majority of the patients (57.8%) it
was between 40-60mg/dL. In 11 patients (24.4%) HDL
was low.

Table 6. Cardiovascular changes in the study group
(n=45)
81  Cardiovascular changes (%) (%)
No male  female
1 Bradycardia 0 8.8
2 Systolic blood pressure 0 5.9
3 Diastolic blood pressure 0 23.5
4 Low voltage complexes 45,5 50
5 ST segment and T-wave changes 2.9 26.5
6 Right Bundle Branch Block 27.3 0
7 Pericardial effusion 18.2 11.8
8 Systolic dysfunction 18.2 2.9
9 Diastolic dysfunction 9.1 0

>

Discussion

The incidence of bradycardia in the present study is 6.7%
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which correlates with the incidence reported by Wayne
in 1960'" which is 8% and the incidence of bradycardia
reported by William FC et al(13.3%) and Anilkumar et
al.,’*(14.3%) is more than the present study.

Table 7. Mean pulse rate with Standard Deviation
(SD)
Anil kumar et al,,13 A. Guptaetal.,14 Present study
M SD M SD M SD
67* 7 67.72* 5.24 6891 10.66

The data from the present study is correlates well with
both the studies mentioned above.

4.1 Incidence of Hypertension Reported in
Different Studies

The incidence of hypertension in the present study is
17.8% which correlates with the incidence reported by
Watanakunakorn et al.,”” which is18%. Incidence reported
by Saito I et al.,'® (14.8%) is less than present study and
incidence reported by Klein I' (21%) is more than the
present study.

Table 8. Comparative study of lipid profile
Lipid Profile A Guptaetal S.K.Rajan Present
(mg/dl) (1996)" (2003)* study
Mean SD Mean SD Mean SD

Cholesterol 23127 6830 2355 -  206.7 30.9
Triglycerides 235.59 137.53 166.3 -  206.2 50.78
LDL 126.09 54.09 1450 - 108.63 28.17
HDL - - 463 - 5412 6.26

4.2 Incidence of Low Voltage Complexes in
ECG

The incidence of low voltage complexes in ECG in the
present study (48.9%) is more than Watanakunakom et al
(1965)" (36.25%), William EC. et al.,'*(40%) and Tajiri J.
et al.,'®(32.14%).

4.3 Incidence of Pericardial Effusion (PE) in
different studies

The incidence of pericardial effusion in the present study
correlates with the incidence reported by Gupta M.M.et
al,” which is 15%. Incidence of pericardial effusion
reported by R Varma et al.,** (22.75%) and Saritha Bajaj et
al.,, (30.3%)! are more than the present study.

Mean serum lipid levels in the two studies i.e., A Gupta
et al,, and S.K. Rajan are fairly comparable.

5. Conclusion

Cardiovascular changes are less commonly associated
with newly detected hypothyroidism.

Low voltage complexes on electrocardiogram are
found in large percentage of patients but pericardial
effusion occurs in a low percentage of patients.
Pericardial effusion is significantly related to the
duration of illness hence there is need for early
diagnosis in hypothyroidism.

Lipid profile was altered in significant number of
patients. These patients can be advised the treatment
for the same.

Few patients were found to have hypertension but
quite significant number of patients was in pre-
hypertension group. Various life style modifications
can be advised preventing them going for Stage 1
hypertension.

Systolic and diastolic dysfunction was less commonly
seen in patients with newly detected hypothyroidism.
Early diagnosis and correction of hypothyroidism
is necessary; so that early effects on cardiovascular
system can be minimized.
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