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Abstract

Introduction: Thyroid hormone has a profound effect on a nunalb@netabolic processes in virtually all tissuesthwi
the heart being particularly sensitive to its effed he hypothyroidism leads to increased body hteinyperlipidemia
and hypertension are the risk factors for coroargry diseaseM aterial and M ethods: The hypothyroid patients were
subjected to tread mill test and other requiretbtasd results analyzed statisticalResults: tread mill test was positive
in females more with history of previous risk factor CAD and resting ECG changes with sedentdeydiyle and
tobacco addictionConclusion: Hypothyroidism is a definite risk factor for ischz heart disease and exercise stress
testing can help in early detection of occult camyrartery disease.
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I ntroduction

Hypothyroidism and cardiac disease have been
associated for almost a century now. In 1918,
'Zondek1] introduced the ternmmyxedema heart'
referring to pericardial effusion, ventricular dédtion
and hypertrophy, and interstitial edema with swellof
myocardial fibres. Thyroid hormone has a profound
effect on a number of metabolic processes in Jigtua
all tissues, with the heart being particularly s&éves to

its effects. Thyroid dysfunction can produce dramat
cardiovascular effect, often mimicking primary da
disease. Additionally, hypothyroidism which leads t
increased body weight, hyperlipidemia and
hypertension are the risk factors for coronary rgrte
disease. The treadmill test is presently the miogpls,
least expensive and fairly sensitive non invasive
screening test for the early detection of lateahésnic
heart disease. Tread mill exercise electrocardmgra
has been advocated as simple non-invasive modality
screen asymptomatic individuals, who are considated
high risk for coronary artery disease Froelichef.\&t

al however this has been criticized for its limias in

the diagnosis of coronary disease, especially in
asymptomatic persons, minor ST segment changes
during testing may not be diagnostic, suggestiny an
probability in the continuing spectrum of risk [2].
However it is the non-invasive test which has been
shown to have a high predictive value if strongly

positive, especially when combined with other
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parameters. The positive tests with ST segment
depression of 2 mm or more usually indicate dedinit
evidence of coronary artery disease. In preserdystu
thirty seven patients having subclinical or clihica
hypothyroidism, were subjected to treadmill test ant

of these 37 patients, 9 patients (24.32%) were doun
positive for stress test.

Material and M ethods

The patients above age 20 years with confirmedscase
of hypothyroidism with clinical features and thyaoi
profile suggestive of hypothyroidism including bdtie
new patients and old diagnosed patients not onlaegu
hormone replacement therapy for last 6 months witho
prior history of any kind of coronary artery diseas
before the diagnosis of hypothyroidism attendingDOP
between July 2009 to June 2010 were included & thi
study. The confirmation of hypothyroidism was ddye
serum TSH, Free sTand Free 7, level estimation.
Christian Meier, Peter Trittibach et al [3]. TSHvéd
was used for assessment of severity of hypothysoidi
(Normal values are from 0.4 to 4.0 mlU/L). The TSH
level between 0.3 and 3.0 mIU/L was considered as
marker for adequate treatment. TSH was measured
clinically by competitive binding Radioimmunoassay
(RIA). Patients were subjected to TMT on Mortara X-
scribe Computerized Stress Test System after all
precautions and informed consent[4]
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Results

In our study maximum belonged to age group of 3&Qqears (64.86%) but incidence of positive sttesswas higher
in 51 to 70 years age group (66.66%) (table nont) most of them were females with none of the npaligent was
found to be positive for stress test (table nolBpugh the Hindus (78.73%) were predominant instiiely but positive
results for stress test were more with Muslims 18%) compared to Hindus (17.27%) (table no.3)stldy group most
of the cases belonged to middle socioeconomic st@1.89%) and urban domicile (64.86%) with positresults for
stress test more with same socio-economic strdta.most cases had average life style (83.78%) dulittle stress test
was maximum positive with sedentary life style (8346). The tobacco addicts had positive TMT (28.5&@%tompared
to non tobacco addict (23.33%) patients who wehe fatients having past history of hypertensiot Wwitpothyroidism
had more positive stress test (33.33%) comparediimotensive (20%) (Table no.4) . The cases that Wwaving family
history of coronary artery disease, hypertensiodiabetes mellitus were very much susceptible fusitjve results of
stress test (42.10%). The patients having famigyolny of CAD were more susceptible for positiveest test (66.66%),
followed by hypertension and diabetes mellitus. Tases having BMI >30 kg/mad higher incidence of positive stress
test (40.00%). The patients with resting systoliP.Bof more than 120 mm of Hg and diastolic B.Parthan 86 mm of
Hg had more positive stress test (31.57%) comptorguhtients with systolic B.P. was less than 120 diastolic BP
below 86 mm Hg. The positive stress test was mabes6%) in the patients whose serum LDL level wasenthan 100
mg/dl as compared to patients whose serum LDL lexd less than 100mg/dl. The cases that were hakirgtion of
illness more than 5 years were more susceptivpdsitive stress test (40%), as compared to thosehald duration of
illness < 5 years (18.51%). The patients with syym# related with cardiac pathology had more sttest positive
(70%) with breathlessness (37.83%) as predomingmip®ms followed by chest pain (27.02%) (Table hoFhe
28.28% of patients with positive TMT had non-spiecBT-T changes in the resting ECG. The low voltagmplexes
were seen in 32.43% of cases of which 28% hadipesitMT. The patients with TSH level >10U/ml were more
susceptible for positive stress test (28%) as coeapt patients who had TSH level il/ml, (16.66%). In 9 patients
who had left ventricular hypertrophy, 3 patient8.88%) were positive for TMT and in 19 patients wiaal pericardial
effusion 5 patients (26.31%) were positive for TNt&ble no.6). Only 5 patients had diastolic dysfiorcin their
echocardiographic study and among them only one w&s positive for TMT. The most patients showednab BP
response during TMT (86.48%) and none had hypotensésponse and also the positive TMT was more with
normotensives. The fatigue was the most frequendB%b) followed by the combination of the both dag and THR
achievement (29.72%) criteria for termination afttand those who could achieve target heart rat#0856, showed
higher (28.57%) positive TMT as compared to pasiemho could achieve less than 85% or more than 160g4rget
heart rate. Patients were divided into two groupsefkercise tolerance according to stages of TMBhyce protocol.
The patients who did not complete stage 3 i.e.ccaol exercise upto 9 minutes were kept in onemgrand the patients
who completed stage 3 i.e. could exercise more $hamnutes were kept in second group. Most of tees, 29 out of
37 (78.37%), could not complete stage 3 of TMT,%alpatients that exhibited positive TMT belongedstane group
(table no.7).0Only 8 patients completed stage 3MT without showing positive results of stress tdsdte positive stress
tests were more in those who could achieve wor#t [ifa6-10 METs though the most patients could adde>6 met of
work load (table no.8) .

Table No 1. Showing age wise distribution of hypothyroid patients and relation with positive TMT

+ve -ve
Age Group No. of pt. % of +ve Results
T™MT T™MT
20-30 yr. 07 (18.91%) - 07 -
31-50 yr. 24 (64.86%) 05 19 20.83
51-70 yr. 06 (16.21%) 04 02 66.66
Total 37 09 28 24.32
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X°=8.253, p=0.016, Significan Incidence of positiess test was higher in age group of 51 to 7fsyea

Table No 2: Showing sex wise distribution of hypothyroid patientsand relation with positive TMT

Sex No. of pt. +veTMT -veTMT % of +ve Results
Male 05 (13.51%) - 05 -

Female 32 (86.48%) 09 23 28.12

Total 37 09 28 24.32

z=2.29, Significant Most of the cases were fematball the cases that were positive for stressitest female , none
was male

Table No 3: Showing religion wise distribution of hypothyroid patients and relation with positive TMT

Religion No. of pt. +veTMT -ve TMT % of +ve Results
Hindu 29 (78.37%) 05 24 17.24

Muslim 07 (18.91%) 04 03 57.14

Christian 01 (2.70%) - 01 -

Total 37 09 28 24.32

x’=4.788, p=0.02, Significant (Between Hindu & MusjiMaximum patients were Hindu but positive restdisstress
test were more with Muslims as compared to Hindus

Table No 4: Showing distribution according to family history of CAD, Hypertension and Diabetes mellitus among
hypothyroid patients and relation with positive TMT

Family history No. of pt. +veTMT -veTMT % of +ve Results
Family History of 19

08 11 42.10
CAD/DM/HTN (51.35%)
a. CAD 06 04 02 66.67
b. HTN 12 05 07 41.66
c. DM 10 04 06 40.00

X’=1.264,P=0.53, Not Significant

18
No family history 01 17 5.55
(48.65%)

X°=6.70, p=0.009, Significant between groups havamily history and not having family history of CADM,
HTN.

Patients having family history of CAD, HTN or DMere more susceptible for positive results of sttessas compared
to those without
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Table No 5: Showing incidence of positive TM T in hypothyroid patientsin relation to symptoms of CAD before
T™MT

Symptoms No. of pt. +veTMT -veTMT % of +ve Results
Chest pain 10 (27.02%) 04 06 40.00
Breathlessness 14 (37.83%) 03 11 21.42
Total 24 (64.86%) 07 17 70.00
No symptoms of CAD| 13 (35.14%) 02 11 15.38

37 09 28 24.32

Z7=3.98, Significant between patients having sym@a@ihCAD and patients without symptoms of CAD.
Pericardial effusion was the most frequently det@etbnormalityfollowed by left ventricular hyperpioy.

Table No 6: Showing correlation between Echocar diographic left ventricular hypertrophy, pericardial effusion
and diastolic dysfunction with positive TMT

9 +
Echo-Changes No. of pt. +veTMT -veTMT o of +ve
Results
Left Ventricular Present 09 (24.32%) 03 06 33.33
Hypertrophy Absent 28 06 22 21.42
X’=0.52, p=0.46, Not Significant
Present 19 (51.35%) 05 14 26.31
Pericardial effusion
Absent 18 04 14 22.22
X*=0.08, p=0.77, Not Significant
Present 05 (13.51%) 01 04 20.00
Diastolic dysfunction
Absent 32 08 24 25.00
x*=0.05, p=0.80 Not Significant
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Table No 7: Showing correlation between exer cise tolerances with positive TM T in hypothyroid patients

Exercisetolerance No. of pt. +veTMT -ve TMT % of +ve Results
<9 min. 29 (78.37%) 09 20 31.03

> 9 min. 08 (21.62%) - 08 -

Total 37 09 28 24.32

z=3.61 Significant Maximum patients could exerdme9 minutes and completed stage 3 of TMT.

All thses

that were positive for stress test belonged tagytbeip of patients that were unable to perform tagércise more than 9

minutes and this difference was significant stitidly.

Table No 8: Showing correlation between maximum work load attained by the hypothyroid patients and positive

T™T

Max. Work Load No. of pt. +ve TMT -ve TMT % of +ve Results
8-10 METs 17 (45.95%) 02 15 11.76

6-8 METSs 16 (43.24%) 06 10 37.50

3-6 METs 04 (10.81%) 01 03 25.00

Total 37 09 28 24.32

X’=2.97, p=0.08, Not Significant.

Most of the patients had achieved >6 METs of wodd|, and positive stress tests was more in thepgreiio could

achieve work load of 6-10 METs

Discussion

It is mentioned that hypothyroidism occurs fronttbiio

old age. However most patients of adult hypothyisoid
were seen between age of 30 to 60 years. However
mean age of diagnosis of autoimmune hypothyroidism
was 60 years and the incidence increased as age
increased.

The TMT was more positive in patients of age gneate
than 50years. All patients with positive stress aver
female with none being male. The result was
statistically significant but the small size of saen
limits its usefulness. The case control study done
Nepalese population by Rajendra KC et al[5] in 2015
has average age of 42.23 + 11.15 and 38.6 + 10107 f
serum TSH < 10 ang 10 respectively with female
predominance. The study by Flynn, Mac Donald ef]al[
in 2004 showed that along with incidence and
prevalence, the sex ratio also varies with geodecaph
distribution. Though the ischemic heart diseasadse
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common in males but in present study all TMT pusiti
cases were female and statistically this differewes
significant, because most hypothyroid patients were
female. Also the most were obese and had poor isgerc
tolerance. A study by Ahmad et al[7] in 2005 shows
that there is evidence of increasing prevalenc€AiD
mainly in women in India. In our study muslims had
more positive TMT which was statistically signifita
but the study sample being small, the results nay n
show the true picture. Gopinath[8] reported on the
asymptomatic Delhi population by religious group,
Muslim experienced the highest rates (95/1000) with
cases in Christians. Hindus and Sikhs had simégesr
(50 out of 1000 and 54 out of 1000 respectivelye W
found more tobacco chewing in muslim females which
be the cause for above result. In addition prevaesf
illiteracy and sedentary life style were signifitdgn
more in Muslims, Gupta et al[9]. In the presenieser
most patients belonged to middle class with none
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belonging to upper socio-economic class. All the
hypothyroid TMT positive cases belonged to middle
class. Statistically data shows significant differe in
both the groups but being a small sample size these
figures may not be true enough. R. B. Singh etGil[1
studied 1767 subjects of different socio econortatus

and found that prevalence of coronary artery deseas
was significantly higher among high and middle seci
economic groups as compared to low income group.
The higher incidence of positive stress test wasdo
with the hypothyroid patients adopting sedentafg i
style which was insignificant statistically. Morrist
al[11] studied 16,882 male civil servants in Britavith
active and sedentary life styles concluded thabranry
artery disease was more common in people leading a
sedentary life.

The reason for higher incidence of hypothyroidigm i
urban areas may be due to increased awareness and
easier accessibility of the urban people to thelthea
care facilities in our setup, supported by Guptall@2]
(1995) and Chadha et al[13] in 1997 found the dlera
prevalence of coronary artery disease in adults96as

per 1000 and 27.1 per 1000 in urban and rural
population, respectively. The sedentary life stgied
alcohol intake is significantly (p<0.01) higher umban
population compared to the rural subjects (R.BgBiet
al[10] 1997) which are the important risk factows f
CAD. Our study showed more positive stress test in
tobacco chewers but the result was insignificant
statistically probably due to small samples size.
Shrivastava et al[14] found 41% positive TMT in
smokers and tobacco chewers in comparison to 11.5%
in non-tobacco users. Jaiswani[15] found 26% pesiti
TMT in tobacco chewers in comparison in 8% in non-
tobacco users.

The more of patients in our study with positiveessr
test had past history of hypertension though ttsalte
was statistically insignificant.Abdu et al [16] their
study found a linear positive association betwe&HT
and systolic and diastolic blood pressure withie th
reference range (0.50 - 3.5 mU/L) suggesting that t
TSH concentration may have a long-term influence on
the cardiovascular condition. According to Saitoakt
[17] (1983) out of 477 female hypothyroid hypertigas
patients 169 were hypothyroid (54.8%) and adequate
thyroid hormone replacement therapy for an averdge
14.8 months in 14 patients resulted in a normatinat
of thyroid function and a reduction of blood prassu
(p<0.01). It is well known that family history ofAD,
hypertension and diabetes mellitus is a signifiaask
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factor for ischemic heart disease, so was in ounyst
The patients having family history of CAD had more
positive TMT followed by diabetes mellitus and
hypertension. Further the patients that were having
combination of these factors as a family historgqub
even more chances of positive results. The maximum
chances were with the combination of CAD and
hypertension followed by combination of CAD and DM
and hypertension and DM.

The positive results of TMT were more with the
patients having BMI >30 kg/ffollowed by those who
had their BMI between 25-30 kgfmThe observation
was statistically insignificant. The findings ofegent
study are in comparison with the observation of
Framingham Heart study [18] which had confirmed
obesity as one of the independent risk factorshim t
genesis of coronary artery disease. Gupta et 3lifi.2
1995 studied 2212 adults of 20 years of more age,
observed coronary risk factors in 11% of obesetadul
whose BMI was more or equal to 27 kg/mlso the
Ramchandran et al [19] in 1998 by studying 953
subjects showed that the prevalence of obesityréska
factor of CAD was more as compared to hypertension.
Though statistically insignificant, the maximum of
TMT positive cases had resting systolic BP between
121 to 140 mm of Hg and diastolic BP between 86 to
100 mm Hg. The study by R. Luboshitzky[20] and
colleagues conducted in Israel observed highetalias
BP in hypothyroidism similar to our study. Accorgin
to Saito [17] individuals with mild to moderate
hypothyroidism have an increased possibility of
development of diastolic hypertension, whereas
individuals with severe hypothyroidism are moreslik

to have normal or slightly low blood pressure. The
increased level of serum LDL and triglycerides in
hypothyroid patients correlates with higher chante
hidden coronary artery disease. The correlation of
serum lipoprotein level and positive results of TNT
hypothyroid patients may not be true enough and
significant statistically due to small sample siZudy

by Sharma et al [21] also demonstrated that patient
with subclinical hypothyroidism had significantly
higher levels of serum hs-CRP, Lp (a), total chieles,

and LDL-C when compared to same parameters of
controls. Roos et al [22] (2005) had done bicycle
ergometry and dobutamine stress echocardiography of
51 cardiac asymptomatic hypothyroid patients and

was found that HDL cholesterol was lower and
triglyceride were higher but he did not get anyites
result for bicycle ergometry. According to Giral et
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al[23] a positive exercise electrocardiogram is not
infrequent occurrence in asymptomatic
hypercholesterolemic patients, but the number tsefa
positive tests may be relatively high (50%). Altigbu
not significant our study showed that chances of
ischemic heart disease increases with the duraifon
illness. According to 10 case reports on coronatgra
disease in hypothyroidism by Ben Ameur [24], during
the course of hypothyroidism coronary lesions were
more extended, complex and severe.

The positive results for TMT, was maximum with
patients who had complaints of chest pain followed
breathlessness before TMT. This observation wate qui
significant statistically. In nearly 11000 patients
undergoing stress testing at the Cleveland clinic,
dyspnea was the presenting symptoms in 8% of cases,
and the outcome among patients with dyspnea was
similar to that among patients with typical angina
(Christophes et al) [25]. According to Bergeronaét
[26] study dyspnea is a predictor of an adversemuée

in patients with known or suspected coronary artery
disease who are undergoing stress testing. Acaptdin
Bodegard et al [27], the presence of atypical chast
indicates a low probability of CAD, moreover eviean

the absence of chest pain, the presence of symptoms
such as dyspnea may serve as an angina equivalant o
marker of underlying cardiac diseaskt. was also
observed that positive results for TMT were alsareno
with those who had ST-T changes in their restingsEC
which was statistically significant. In a study Kgnsal

et al [28], near maximal graded exercise tests and
coronary angiograms were compared in 37 patiertts wi

a history of chest pain and with ST segment defmess

at rest, who were free of obvious non-ischemic eaus
of ST depression. Additional ST depression of OM m
or more occurred with exercise in 26 patients &3dof
these had obstruction of one or more coronaryiagter

In present study positive TMT were more with the
patients having clinical hypothyroidism (TSH >10
IU/ml) as compared to patients having subclinical
hypothyroidism (TSH <10p IU/ml) which was
insignificant statistically. A study by Shams e{28] in
2005 revealed 6.4% of subclinical hypothyroidism
patients and was not associated with a higher é&eqy

or greater severity of CAD. The mean serum
thyrotropin level was significantly higher in women
There was neither correlation between serum
thyrotropin and presence of CAD nor with the exteit
CAD. Although the predominant finding was
pericardial effusion on 2d-echocardiography, thhesst
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test was more positive in patients with left vesutar
hypertrophy compared to pericardial effusion and
diastolic dysfunction, the results was insignifican
statistically. According to Rechard's [30] study¥15)

on 33 hypothyroid patients by echocardiography 30%
had positive echo for pericardial effusion. Berrtalet

al [31] studied 26 patients and 30 normal control
subjects by means of doppler echocardiography and
demonstrated that abnormal left ventricular diéstol
filling (suggestive of impaired left ventricular
relaxation) is a common finding in patients with
subclinical hypothyroidism.

In present study normal blood pressure response was
observed in the most of the persons during TMToAls
the TMT were more positive in patients that were
showing normotensive response during TMT Dubach et
al [32] (2005) after studying 2036 patients by dhedl

test revealed exercise induced hypotension, whiah w
significantly associated with increased risk fordiac
events but none exhibited hypertensive response.
Because of small sample size we could not formulate
any correlation between positive TMT and blood
pressure response, and statistically observationddo

be insignificant.

In present study, reason for termination of TMTiost

of the cases was fatigue followed by achievement of
their target heart rate along with the fatigue.eivthad
hypertensive response and achievement of target hea
rate during TMT. In this study most of the patientre

of age less than 50 years and therefore many ofi the
are able to exercise efficiently. The TMT was rigkly
more positive in those whom the termination of TMT
was done for both fatigue and target heart rate
achievement. The 78.37% of the cases could not
complete stage 3 of TMT and all the patients that
exhibited positive TMT completed stage 3 bruce
protocol. This observation was found to be statdly
significant, though sample size was quite smalle Th
study by Roos and Zoet-Nugteren[33] in 2005 rewkale
exercise tolerance which was insufficient in 38% of
hypothyroid patients (performance offBP6 of target)
and normal in 62% of hypothyroid patients
(performance of 11& 13% of target). In this study,
most of the patients (89%) could achieve more than
met of work load, and therefore all the TMT postiv
cases were included in this group. Statisticalerehwas

no correlation found between positive TMT and
attainment of maximum work load.

Conclusion
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It can be concluded that hypothyroidism is a dédini
risk factor for ischemic heart disease and exersfisess
testing can well be used to detect occult coroaatsry
disease. The screening with treadmill stress testld
be carried out particularly in those who are havoyg
duration of illness of hypothyroidism along withesh
pain, breathlessness and/or non-specific ST-T @&®mang
in their resting ECG, for early detection of occult
coronary artery. The patients of hypothyroidismihgv
positive stress test and are symptomatic, should be
subjected to coronary artery revascularizationapgr
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