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ABSTRACT

Background: Hypothyroidism (both subclinical and overt) is associated with increased cardio-
vascular morbidity. About 3% hypertensive patients found to have hypothyroidism during the
routine investigations. Objectives: To assess the effect of thyroid hormone replacement
on the level of blood pressure in the cases of newly diagnosed subclinical hypothyroidism.
Methods: Patients above the age of 15 years admitted to various wards (Indoor) or attending
Endocrinology OPD at teriatary care health centre of north India were enrolled during the
period of one year. The cases were divided into two groups, normotensive and hypertensive.
Cases with subclinical hypothyroidism after evaluation were prescribed thyroxine replacement
therapy to achieve euthyroid function. Each group followed periodically at 1 %2, 03 and 06
month with measurement of blood pressure and serum TSH, T3 and T4 level. Results: The
prevalence of hypertension in cases of subclinical hypothyroidism in this study was 33.4 per
100 populations. There was no correlation between serum TSH level and blood pressure level
in hypertensive group (p>0.05). In hypertensive group mean fall in blood pressure after
thyroxine replacement therapy was systolic blood pressure 20.10+11.2 diastolic blood pressure
13.16+3.8 and in mean arterial pressure 15.2+4.7. With replacement of thyroxine hormone, the
blood pressure was normalized in 47.4% (45 out of 95 cases) cases with elevated blood
pressure. Conclusion: The effect of thyroxine replacement therapy in cases of hypertension
with subclinical hypothyroidism on blood pressure was significant reduction in blood pressure

after achieving normal thyroid function.
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INTRODUCTION

Hypothyroidism is a condition resulting from a lack
of the effects of thyroid hormone on body tissues.
Because thyroid hormone affects growth and devel-
opment and regulates many cellular processes, the
absence or deficiency hormone has many detrimental
consequences. Iodine deficiency remains the most
common cause of hypothyroidism worldwide. In areas
of iodine sufficiency, autoimmune disease (Hashimotos
thyroiditis) and iatrogenic causes (treatment of
hyperthyroidism) are most common."?

Subclinical hypothyroidism (SCH) is a common
condition affecting 4%-20% of the general population.
SCH is defined as increased serum thyrotropin (TSH)
concentrations and normal serum free thyroxine
levels (fT4).* Patients with primary hypothyroidism are
at a three times greater risk for early atherosclerosis,
as shown independently for other risk factors, such as
atherogenic lipid profile, hypertension and impaired
endothelial function. Whether SCH has influence on
the same risk factors and is associated with athero-
sclerosis is still under debate. Some studies showed
that there is an association,* but others did not.®

Several studies have shown an association between
SCH and hypercholesterolemia,’"* but other stud-

ies have not."””'® Monzani and cols."” and Nagasaki
and cols.”” showed increased Carotid Intima-Media
Thickness (CIMT) in patients with SCH. Kim and
cols.” showed a difference in total cholesterol, LDL-C,
and mean CIMT (0.66 + 0.1 mm, vs. 0.57 = 0.08 mm)
in SCH, compared with healthy control groups. The
difference of CIMT in the study of Kim and cols.?!
is perhaps due to differences in mean cholesterol
between the groups.

In the study by Liu et.al”® their investigation confirmed
that subclinical hypothyroidism could increase the
risk for hypertension. These results differ from those
of the cross-sectional study?*** in which subclinical
hypothyroidism was not associated with an increase
in blood pressure.

The prevalence of hypothyroidism is in excess of 2%
in the general population. Although most common
age of onset is the 40-60 years of age group, it can
occur in both sexes at any age Hypothyroidism (both
subclinical and overt) is associated with increased
cardiovascular morbidity and the patient with sub-
clinical hypothyroidism if not diagnosed early, have
increased possibility of subsequently leading with
frank hypothyroidism.”
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Because of these controversies, the benefit from thyroid replacement
therapy in SCH is unclear. There are very few studies which show the
effect of thyroid hormone replacement on the level of blood pressure in
the cases of subclinical hypothyroidism. There is very limited data from
the Indian subcontinent.

METHODS

Subject

A total of 280 newly diagnosed subclinical hypothyroidism patients
were enrolled during the study period of 1 year in tertiary care centre in
North-India. To assess the effect of thyroid hormone replacement on the
level of blood pressure in the cases of newly diagnosed case of subclinical
hypothyroidism.

The criteria for SCH were: normal fT4 (10.3-24.45 pmol/L) and elevated
TSH (4.2-10.0 mU/L) serum levels in at least two thyroid function tests
measured no less than two weeks apart and for to diagnose hypertensive
according to JNC-7 criteria i.e; systolic Blood Pressure =140 mm of Hg
or diastolic blood pressure 290 mm of Hg. To get an accurate blood
pressure measurement, patients were evaluated based on the average of two
or more blood pressure readings at three or more office visits. Inclusion
criteria: only newly diagnosed cases of subclinical hypothyroidism
patients and newly diagnosed cases of subclinical hypothyroidism with
newly diagnosed hypertensive patients were enrolled in the study.
Patients were excluded if they have clinical hypothyroidism (TSH >10),
white coat hypertension, antihypertensive therapy in the past, Congenital
hypothyroidism, Pregnancy, Sick euthyroid syndrome, Subacute thyroiditis,
Drug induced hypothyroidism, secondary hypothyroidism, patient with
renal, cardiac illness, other endocrine disorders and severely ill, or taking
thyroid replacement therapy, and not giving consent. Indications for the
treatment were presence of Anti TPO Antibody, presence of goitre, and
menses irregularity in subclinical hypothyroidism patient.

This was a prospective observational study based on a routine medical
procedure, and additional written informed medical consent was obtained
before the start of study. Ethical committee approval was taken before
the start of the study.

METHOD: Measurement of blood pressure was done by mercury
sphygmomanometer in right arm in sitting and supine position, the care
taken during measurement that the patient to sit quietly for 5 min before
measuring blood pressure, the patient should be seated comfortably with
the back supported and the upper arm bared without constrictive clothing,
the legs should not be crossed, the arm should be supported at heart
level, and the bladder of the cuff should encircle at least 80% of the arm
circumference, larger or smaller cuffs were used as needed. The mercury
column would be deflated at 2 to 3 mm/sec, and the first and last audible
sounds would be taken as systolic and diastolic pressure. Thyroid peroxi-
dase antibody (TPOAD): Less than 35 IU/mL.

STUDY PROTOCOL: The cases of subclinical hypothyroidism were
divided into two groups, normotensive and the hypertensive. Cases after
thorough evaluation were prescribed thyroxine replacement therapy to
achieve euthyroid function. Each group followed periodically at 1 ¥, 03
and 06 month with measurement of blood pressure and serum TSH level
and studied for effect of thyroxine replacement on BP level.

Statistical analysis

Continuous data were summarized as Mean + SD while discrete (cate-
gorical) in number and percentage. Continuous two independent groups
were compared by parametric independent Students t test and the
significance of parametric t test was also validated with nonparametric
alternative Mann-Whitney U test, where appropriate. Discrete (categorical)
groups were compared by chi-square (x?) test. A two-sided (a=2) p values

less than 0.05 (p<0.05) was considered statistically significant. All analyses
were performed on STATISTICA software (Windows version 6.0).

RESULTS

The study evaluated the effect of thyroid hormone replacement on the
level of blood pressure in the cases of subclinical hypothyroidism at a
tertiary care centre. A total of 280 patients were recruited and evaluated
after inclusion and exclusion criteria. Figure 1 shows the study protocol.

I. Baseline Characteristics

1. DEMOGRAPIC PROFILE: Table 1 showed the age and sex distri-
butions of studied patients. The ages of study subjects ranged between
15 to 80 years with mean (+ SD) for males and female was found to be
41.0+12.8 and 44.1+15.3. Among the patients, mostly were above
40 years of age (53.6%) and mostly were females (80.4%).

2. PREVALENCE OF HYPERTENSION: The prevalence of hyperten-
sion in cases of subclinical hypothyroidism in this study was 33.9 per
100 populations and its increases with increasing age. In age group < 20
years prevalence is 0%, in age group 20-40 years it was 16.7% and in age
group > 40 years prevalence was 50% which is statistically significant
p=0.02. The male to female ratio was found to be 35(36.8%):60(63.2%)
or 1:1.71 (Table 1). There is positive linear correlation between serum
TSH and blood pressure level and which was statistically insignificant
(p=0. 236) (Table 2).

Il.Cardiovascular Risk Factors Betwwen
Normotensive and Hypertensive Group

Table 3 shows the additional cardiovascular risk factors between normo-
tensive and hypertensive groups: male sex, advance age, smoking, family
history of hypertension and weight were found to be statistically signifi-
cant between the two groups however BMI and history of diabetes were
found to be non significant between the groups.

lll. Effect of thyroxine replacement on systolic,
diastolic, mean and on weight reduction:

In our study, we had found significant reduction of blood pressure on
thyroid hormone replacement in hypertensive patient with subclinical
hypothyroidism. The mean fall in blood pressure in normotensive
patient was in systolic blood pressure, 2.72+3.2 diastolic blood pressure
2.45+4.2 and in mean arterial pressure 1.97+3.7 after thyroxine replace-
ment therapy (Table 4) while in cases of hypertension mean fall in blood
pressure after thyroxine replacement therapy was in systolic blood pressure
20.1+11.2 diastolic blood pressure 13.16+3.8 and in mean arterial pressure
15.24+4.7 (Table 5). The normalization of blood pressure in cases of
hypertension with hypothyroidism with normalization of serum TSH
level after thyroxine replacement therapy was significant (< p=0.05).
Normalization of TSH level was noted in all the patients after 6 months
of thyroxine replacement therapy. Figure 2 and 3 with replacement of
thyroxine hormone, the blood pressure was normalized in 47.4% (45 out
of 95 cases) cases with elevated blood pressure.

DISCUSSION

The results of our study suggest an association between subclinical
hypothyroidism and increased blood pressure levels. The heart is a major
target organ for thyroid hormone action and marked change occur in
cardiovascular functions in patient with hypothyroidism.® In patients
with hypothyroidism, a true enhanced incidence of hypertension has
been found. The reported prevalence of hypertension in hypothyroidism
varies between 0% and 50%. Hypothyroidism has been identified as a
cause of hypertension in 3% of patients with high blood pressure. Patient
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Table 1: Demograpic Profile

SEX
. TOTAL
AGE in year MALE FEMALE (n=280)
n=55(19.6%) n=225(80.4%)
<20 05 05 10 (3.6%)
20-40 15 105 120 (42.9%)
>40 35 115 150 (53.6%)
GROUPS
TOTAL
St NORMOTENSIVE ~ HYPERTENSIVE =280
N=185(66.1%) N=95(33.9%)
MALE 20(10.8%) 35(36.8%) 55(19.6%)
FEMALE 165(89.2%) 60(63.2%) 225(80.4%)
GROUPS
e NORMOTENSIVE
YEARS = 0
n185(66,1%) HYPERTENSIVE n=95(33.9%)
<20 10(5.4%) 0(0%)
21-40 100(54.05%) 20(21.05%)
>40 75(40.5%) 75(78.95%)

Table 2: Distribution of TSH Levels with Grade of Hypertension

TSH LEVEL IN 5-6.5 6.6-8.5 8.6-10 TOTAL CASES
mliU/I n=95
STAGE1 05 (8.33%) 30(50%) 25(41.66%) 60(63.15 %)
STAGE 2 00(0%) 20(57.14%) 15(42.86%) 35(36.85%)

Pearson chi2 =5.5412  p=0.0236

Table 3: Difference Between Hypertensive and Normotensive Groups

Normotensive Hypertensive P value
Group Group
N=185(66.1%) N=95(33.9%)
Sex (M:F) 20: 165 35:60 <0.001
Age (Years) 38.32+12.4 48.0+12.7 <0.001
Family history of 10/185 (5.4 %) 15/95 (15.7 %) <0.001
hypertension
Weight (kg) 59.3+8.4 65.1+6.7 <0.001
BMI (kg/m?) 223+72 23.8+8.2 NS
Smoking 13 (7 %) 19 (20 %) <0.001
Diabetes 14 (7.5 %) 8 (8.4 %) NS

Table 4: Effect of thyroxine replacement on systolic, diastolic, mean BP
and Weight reduction in normotensive patients

MONTH SBP DBP MEAN MEAN
MEAN£SD MEAN£SD BP+SD WEIGHT£SD
0 114.5+6.1 76.5+6.0 89.1+£5.34 59.3+8.4
1% 114.1+£5.9 75.8+5.7 88.2+5.12 59.1£7.3
months
3RD 112.1+5.6 74.7+3.3 87.5£2.9 58.9+6.8
6TH 111.6+5.4 74.02+2.5 87.1+2.1 58.1+6.9
26

Table 5: Effect of thyroxine replacement on systolic, diastolic, mean BP
and Weight reduction in hypertensive patients

MONTH SBP DBP MEAN MEAN
MEAN+SD MEAN+SD BP+SD WEIGHT+SD
0 145.4+14.9 96.2+3.1 112.3+6.4 65.1+6.7
1 % months 136.3£12.8 90.2+4.1 106.5+£7.2 64.7+6.6
3RD 129.7+7.3 86.4+3.3 100.7+2.9 64.0£6.8
6TH 125.3+4.6 83.0+2.5 97.1+1.8 63.9£6.9

STUDY PROTOCOL

Patients recruited during the study period of 2 years

hypothyroidism

(362 patients)
Inclusioncriteria: Exclusion criteria:
Increased serum > Congenital
thyrotropin {TSH) hypothyroidism
concentrations Patients with Subclinical Pregnancy
[5-10 mU/ml] hypothyroidismwho meets Sick euthyroid syndrome
and normal the inclusion criteria Subacute thyroiditis
serum free (280 patients) Drug induced
thyroxine levels hypothyroidism
[Free 13, T4] J Secondary
hypothyroidism
History,
Examination: (Generaland
Normotensive | , — Systemic), > [ Hypertensive
subclinical andappropriate subclinical
hypothyroidism investigations

i Clinical outcome «

Figure 1: Study Protocol

EFFECT OF THYROXINE REPLACEMENT IN NORMOTENSIVE CASESON
BP

893% 88323 87976 8754

Figure 2: Effect of Thyroxine Replacement on Systolic, Diastolic and Mean BP
In Cases of Normotension Patients With Subclinical Hypothyroidism

with hypothyroidism have a 3-fold increased prevalence of hypertension,
usually diastolic. In addition, hypercholesterolemia and impairment of
fatty acid mobilization are associated with myxedema and present
additional risk factor for the development of atherosclerotic cardiovascular
disease.’
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EFFECT OF THYROXINE REPLACEMENT ON BP INCASES OF HYPERTENSION WITH
HYPOTHYROIDISM
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Figure 3: Effect of Thyroxine Replacement on Systolic, Diastolic And Mean BP
In Cases of Hypertension Patients With Subclinical Hypothyroidism

These are two main factors contribute to systemic hypertension in
subclinical hypothyroidism. The first and certainly the most widely
recognized, is the remarkable increase in peripheral vascular resistance.
The second and more recently documented is the increase in arterial
stiffness, which likely results from myxedema of arterial wall. In general
systemic hypertension associated with subclinical hypothyroidism is
poorly controlled by conventional treatment, whereas it promptly improves
with achievement of euthyroidism. So it is important to encourage the
routine assessment of thyroid function in all patients with pre-existing
systemic hypertension that became resistant to pharmacological treatment.™

Studies have shown that sub-clinical hypothyroidism has been associated
with elevated diastolic BP, which also resolved after T .\ treatment."! Whether
patients with sub-clinical hypothyroidism require T, treatment remains
controversial, but the risk of developing overt hypothyroidism especially
in the presence of thyroid antibodies is high. Therefore, treatment of the
condition may halt the progression to overt hypothyroidism. Sub-clinical
hypothyroidism may leads to intrinsic myocardial changes, reflected
by changes in contractility and relaxation, causing decreased cardiac
contraction, cardiac output, heart rate, left ventricular compliance, and
an increase in total peripheral resistance, which may be responsible
for the observed hypertension. Other studies have however reported
that cardiac structure and function remain normal in the sub-clinical
hypothyroidism."

In our study, we had found significant reduction of blood pressure on
thyroid hormone replacement in hypertensive patient with subclinical
hypothyroidism. The mean fall in blood pressure in normotensive
patient was in systolic blood pressure, 2.72+3.2 diastolic blood pressure
2.45+4.2 and in mean arterial pressure 1.97+3.8 after thyroxine replacement
therapy while in cases of hypertension mean fall in blood pressure after
thyroxine replacement therapy was in systolic blood pressure 20.1+11.2
diastolic blood pressure 13.1+3.8 and in mean arterial pressure 15.1+4.7
without supplementing any antihypertensive therapy. The normalization
of blood pressure in cases of hypertension with hypothyroidism with
normalization of serum TSH level after thyroxine replacement therapy
was significant (< p=0.05).

Responders to anti hypertensive treatment have been defined as any patient
with a fall in mean arterial pressure, however small; any patient with a fall
in mean arterial pressure of 5%, 10% or greater; and any patient achieving
a goal blood pressure, usually a diastolic pressure less than 90mm Hg.

Non-responders are normally defined as those who do not fit into the
category of a responder. In our study, after 6 months of thyroxine
replacement all the patients had more than 5 % reduction in mean BP,
and all achieved diastolic of less than 90 mm Hg, hence no nonreponders.

CONCLUSION

The effect of thyroid hormone replacement on blood pressure in cases
of hypothyroidism is positively correlated i.e. on thyroid hormone
replacement there is decrease in blood pressure in both systolic as well as

diastolic after normalization of serum TSH level.
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ABBREVIATION USED

SCH: Subclinical hypothyroidism; TSH: Thyroid Stimulating Hormone;
CIMT: Carotid Intima-Media Thickness; BP: Blood Pressure; SBP: Sys-
tolic blood pressure; BMI: Body Mass Index.
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