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Abstract

Background Thyroid hormones have an effect on every organ system, in particular, the heart responds to minimal
changes in serum thyroid hormone level. Thyroid hormone causes a lot of changes in the cardiovascular system, such
as increased heart rate, contractility, systolic hypertension, changes in peripheral vascular resistance, atrial fibrillation
(AF), and hypercoagulability from the direct effect of thyroid hormone on cardiac myocyte and /or due to increased
metabolic state. However, the magnitude of such heart abnormalities and its associated factors were not well studied
in Ethiopia.

Objective To determine the magnitude of cardiac abnormality and its associated factors among hyperthyroidism
patients on follow-up at Tikur Anbessa Specialized Hospital (TASH), Addis Ababa, Ethiopia, 2022.

Methods An institution-based cross-sectional study was carried out among 318 hyperthyroid patients who were on
follow-up at the endocrine clinic of TASH, Addis Ababa, Ethiopia from June to October 2022. The data were collected
using a pretested structured interviewer administered questionnaire. The data were entered into the computer using
EpiData version 3.1 and analyzed using SPSS version 25 software. Bivariable and multivariable logistic regression
models were fitted to determine the association between the independent and dependent variables. Adjusted

odds ratio with its 95% confidence interval and p-value < 0.05 were used to declare the presence and strength of
statistically significant associations.

Result In this study a total of 318 hyperthyroid patients were participated, most (90.9%) of them were females. The
overall prevalence of heart failure among hyperthyroid patients was 17.0% (95% Cl=13.0, 21.6). More than half (52.7%)
and one third (33.2%) of the participants showed abnormal electrocardiographic and echocardiographic findings
respectively. Marital status (not married) [AOR=2.37, 95% Cl (1.03, 5.44)], pattern of hyperthyroidism [AOR=13.09, 95%
Cl (4.70, 36.41)], being Asthmatic [AOR=7.63,95% Cl (1.55, 37.52)], type of medication [AOR=3.49,95% Cl (1.11, 11.02)]
and duration of treatment [AOR=4.95, 95% Cl (2.05,11.99)] were significantly associated with cardiac abnormality.
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Conclusion A significant portion of hyperthyroid patients overburdened by cardiac abnormalities. Being unmarried,
overt hyperthyroid, Asthmatic, long stay on treatment and type of treatment were significantly associated with cardiac
abnormality. Hence, attention should be given for cardiac abnormalities while treating hyperthyroid patients.
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Introduction

The term hyperthyroidism, refers to a clinical state due
to inappropriately high synthesis and secretion of thyroid
hormone(s) by the thyroid [1]. The commonest causes of
hyperthyroidism are Graves’ disease, toxic multinodular
goiter and toxic adenoma [2, 3]. The prevalence of overt
hyperthyroidism ranges from 0.2 to 1.3% in iodine-suffi-
cient parts of the world. Almost one-third of the world’s
population lives in areas of iodine deficiency. The popu-
lations at particular risk tend to be remote and live in
mountainous areas in South-East Asia, Latin America,
and Central Africa [3].

Thyroid hormones have an effect on every organ sys-
tem, in particular, the heart responds to minimal changes
in serum thyroid hormone level [4]. Thyroid hormone
causes a lot of changes in the cardiovascular (CV) sys-
tem, such as increased heart rate, contractility, systolic
hypertension, changes in peripheral vascular resistance,
atrial fibrillation (AF), and hypercoagulability from the
direct effect of thyroid hormone on cardiac myocyte and
/or due to increased metabolic state. Subclinical hyper-
thyroidism is also associated with cardiovascular abnor-
malities [5]. Changes in cardiac parameters encountered
in hyperthyroidism result from the activity of thyroid
hormone, particularly T3, on certain molecular pathways
in the heart and vasculature [4].

The pattern of cardiac abnormalities is differing from
study to study; most complications are reversible with a
timely treatment [5, 6]. Abnormal cardiac signs (includ-
ing arrhythmias, systolic hypertension, orthostatic hypo-
tension, cardiomegaly, and rales) and symptoms (like
palpitation, chest pain, and shortness of breath) are com-
mon in hyperthyroid patients. Hyperthyroidism may
cause increased cardiovascular mortality, and risk of
embolic events. Atrial fibrillation (AF) is a common car-
diac complication of hyperthyroidism [7] .

Evidences from varies studies showed that overt hyper-
thyroidism and subclinical hyperthyroidism were asso-
ciated with ischemic heart disease (IHD, stroke, and
cardiovascular mortality [8]. As a result clinical mani-
festation of heart failure, abnormal electrocardiographic
and echocardiographic findings might be diagnosed [9—
11]. Atrial fibrillation (AF) is the most common cardiac
condition associated with hyperthyroidism; its preva-
lence was estimated to be 10-15% in overtly hyperthyroid
patients [12]. Studying the magnitude of cardiac disor-
ders and its associated factors among risk groups has sig-
nificant public health implications. It provides potential

evidence for early detection, risk assessment, prevention,
treatment optimization, resource planning, patient edu-
cation, and health policy development. By understanding
and addressing the specific cardiac complications in this
population, public health efforts can improve the over-
all management and outcomes of hyperthyroid patients
with cardiac disorders [13]. However, such information is
scarce in Ethiopia, particularly the study area. As a result,
there is a clear gap of understanding among physician
about the burden and pattern of thyro-cardiac disease
among hyperthyroidism patients in the study area.

Methods and materials

Study setting and period

The study was conducted at the endocrine clinic of Tikur
Anbesa Specialized Hospital (TASH) in Addis Ababa
which is the oldest and largest tertiary hospital in Ethio-
pia (established in 1972). The hospital is located in Addis
Ababa City, the capital of Ethiopia. The hospital is serving
as a teaching hospital for Addis Ababa University (AAU),
college of health science, providing undergraduate, post-
graduate, and fellowship programs in different fields of
clinical medicine. It is providing services for millions of
people from different parts of the country and the horn
of Africa. It is a hospital with well-organized and func-
tioning endocrinologic department providing service to
thousands of people with endocrine problems and the
only hospital in the country providing endocrinology fel-
lowship. The services are provided by medical residents,
fellows, and consultant endocrinologists. The study was
conducted from July to October 2022 over a four-month
period.

Study design

An institution-based cross-sectional study was con-
ducted to determine the magnitude of cardiac abnormal-
ity at the Endocrine Clinic of TASH.

Population

All hyperthyroidism patients who had follow-up at the
endocrinology clinic of TASH were the source popula-
tion. All eligible patients with hyperthyroidism on fol-
lowed up at endocrinology clinic of TASH during the
study period were the study population.

Eligibility criteria
All patients who have confirmed hyperthyroid state
(overt or subclinical) who were under follow up at the
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endocrinology clinic of TASH during the study period
were included in this study. Patients who had incomplete
charts and electronic records were excluded from the
study.

Sample size determination

All hyperthyroid patients attending follow up at endo-
crine clinic in TASH during the study period were
included in to the study. Hence, this was a census type
study (didn’t considered sample size determination).

Data collection tools and procedure

Data were collected by using pretested structured inter-
viewer administered questionnaire and data abstraction
checklist. Experts on the subject area had read and evalu-
ated the data collection tool to make sure that effectively
capture the topic under investigation. The data collection
tools contained socio-demographic variables, clinical
symptoms and signs related variables, biochemical pro-
file, ECG findings, and echocardiographic report. Three
experienced physicians were employed to collect the data
through face to face interview and by reviewing the chart
and electronics record.

Study variables
Dependent variable Cardiac Abnormality (Yes/No).

Independent variables (Includes socio-demographic
characteristics like age, sex, marital status, educational
status, residence, clinical presentation, biochemical pro-
file, ECG findings, Echo findings, comorbidities, blood
pressure e.t.c.)

Operational definition

Euthyroid Refers to normal level of TSH (0.45-4.5
mlIU/L), FT3 (2.3 —6.3 pmol/l), FT4 (10.3-24.5 pmol/l)
[14].

Subclinical hyperthyroidism Low serum TSH (<0.45
mlIU/L), but normal level of FT3 and FT4 [14].

Hyperthyroidism If serum TSH is low (<0.45 mU/l) and
FT4>24.5 pmol/l or FT3>6.3 pmol/l or both [14].

Heart failure Defined by modified Framingham criteria,
heart failure was diagnosed if a patient had two major or
one major and two minor criteria. (Major criteria include
paroxysmal nocturnal dyspnea (PND), Orthopnea, raised
jugular venous pressure (JVP), pulmonary rales, car-
diomegaly, S3 gallop, pulmonary edema: Minor criteria
include dyspnea, nocturnal cough, tachycardia (heart
rate>120 beats per minute), pleural effusion, weight
loss>4.5 kg in 5 days with diuretics [15].
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Thyro-cardiac disease A form of heart failure character-
ized by myocardial damage secondary to excess thyroid
hormone leading to electrical or structural cardiac abnor-
malities [16].

Data quality control

To improve the quality of the data, the questionnaire was
pretested among 5% of the study population (population
not included in the actual study). The questionnaire was
translated from English to Amharic (local language). A
two days’ training was given for the data collectors about
data collection tools and procedures. The collected data
were evaluated regularly for completeness and consis-
tency by the principal investigator (BHM) and supervisor.

Data analysis procedures

The collected data were checked for completeness and
consistency, entered into EpiData version 3.1 software
and exported to SPSS version 25 software for further
analysis. The data were described based on background
variables using frequency tables. Continuous variables
were described using mean and standard deviation.
Bivariate and Multivariate logistic regression models
were used to show the association between dependent
and independent variables. The model fitness was diag-
nosed using Hosmer and Lemeshow goodness of fit test.
The test result revealed that the data had best fitted to the
model (P>0.05). Adjusted odds ratio (AOR) with its 95%
CI and P-value<0.05 were used to measure the presence
of and strength of statistically significant associations
between independent and dependent variables. The data
were presented using narrations, frequency tables and
figure.

Results

Socio-demographic characteristics of participants

In this study a total of 318 hyperthyroid patients were
participated, most (90.9%) of them were females. The
mean (tstandard deviation) age was 44.2+13.6 years.
Majority of the participants (68.9%) were married and
(71.4%) live in urban area. Regarding educational sta-
tus, below half (45.9%) of the participants have attained
diploma & above and about 36.8% of them were govern-
ment employed (Table 1).

Health related behaviors and clinical conditions of the
participants

Almost all (98.1%) of the participants were non-smoker
and non-alcoholic. Most of the participants (93.4%) were
classified as overt hyperthyroidism and manifesting
symptoms of hyperthyroidism for a median time of eight
months before the diagnosis. The cause for more than
half (57.5%) of hyperthyroid cases were multi-nodular
goiter. Regarding the type of medications, more than half
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Table 1 Socio demographic characteristics of the study participants, TASH, Addis Ababa, Ethiopia, 2022 (n=318)

Variables Categories Frequency Percent
Sex of the respondent Male 29 9.1
Female 289 90.9
Educational status of the participants Can read and write 77 24.2
Primary School 40 126
Secondary School 55 17.3
Diploma 60 189
Degree and above 86 27.0
Occupational status of participants Housewife 109 343
Government employed 117 36.8
Merchant 27 8.5
Retired 31 9.7
Others* 8 2.5
Residence of the participants Rural 91 286
Urban 227 714
Marital status of the participants Single 50 15.7
Married 219 68.9
Divorced 18 57
Widowed 31 9.7
*Others: Students=2, Farmers=5, Unemployed=1
Table 2 Health related behaviors and clinical conditions of the study participants at TASH, Addis Ababa, Ethiopia, 2022
Variables Categories Frequency Percent
Smoking history Smoker 6 1.9
No smoker 312 98.1
Alcohol history Alcoholic 6 19
Non Alcoholic 312 98.1
Causes of Hyperthyroidism Graves'Disease 77 242
Multinodular Goiter 183 575
Toxic adenoma 26 8.2
Others 32 10.1
Initial classification of hyperthyroidism Subclinical 21 6.6
Overt 297 934
Current degree/pattern of hyperthyroidism Euthyroid 265 833
Hyperthyroid 53 16.7
Types of medication (n=280) PTU 75 262
Beta blocker and PTU 161 56.3
Carbimazole 14 4.9
Thyroxine 19 6.6
Others 11 6.0

(56.3%) of the participants were taking beta blocker and
propylthiouracil (PTU). They were taking treatments of
hyperthyroidism for a median duration of four months
and 83.5% of them had attained the euthyroid state. The
maximum time taken to achieve euthyroid state was 48
months (Table 2).

Stroke and other comorbidities

Out of 318 hyperthyroid patients, only eight (2.5%) of
them had developed stroke (all of them had abnormal
Echocardiographic findings). Regarding other comor-
bidities, more than one third (35.5%) of the study partici-
pants had hypertension, 50 (15.7%) had diabetes mellitus,

31(9.7%) had dyslipidemia, 17(5. 3%) had asthma, and 15
(4.7%) had retroviral infection.

Magnitude of cardiac abnormalities
In this study, the overall prevalence of heart failure
among hyperthyroid patients was 17.0% (95% CI=13.0,
21.6). Electrocardiographic examination was done for 264
hyperthyroid patients, out of which 139 (52.7%) of them
had abnormal findings. Similarly, out of 271 patients who
had Echocardiographic work up, 33.2% of them showed
abnormal cardiac findings (Fig. 1).

From abnormal Electrocardiographic findings, nearly
one third (32.2%) of them were sinus tachycardia.
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Fig. 1 Thyrocardiac abnormalities among hyperthyroidism patients on follow up at TASH, Addis Ababa, Ethiopia, 2022

Table 3 Thyrocardiac abnormalities and presentation of the study participants at TASH, Addis Ababa, Ethiopia, 2022

Variables Categories Frequency Percent
Electrocardiographic findings (n=264) Normal 125 473
Sinus tachycardia 85 322
A fib/flutter 34 129
RVH/LVH 15 57
Others* 5 1.9
Echocardiographic Findings (n=271) Normal 181 66.8
Pulmonary Hypertension 1 4.1
IHD 12 44
LVH/RVH 23 85
Dilated cardiomyopathy 21 7.7
Valvular Heart disease 16 59
Others** 7 26
Cardiac symptoms (n=318) Palpitation 258 81.1
Shortness of Breath 176 553
Fatigue 246 774
Body swelling 56 17.6
Chest Pain 9 2.8
Nocturnal cough 18 5.7
Orthopnea 54 17.0
Paroxysmal nocturnal dyspnea 57 17.9
Cardiac signs (n=318) Raised Jugular Vein Pressure 44 13.8
Murmur 40 126
Edema 42 132
Hepatomegaly 24 75

*: Right Bundle Branch Block (RBBB)=2, ST T wave change=3 **: Left Ventricle diastolic dysfunction=3, Left Ventricle systolic dysfunction=4

Majority of the study participants had palpitation Factors associated with thyrocardiac abnormality
(81.1%), fatigue (77.4%) and shortness of breath (55.3%).  Bivariable logistic regression was run to identify candi-
About 44 (13.8%) of the participants had raised jugular  date variables for multivariable analyses. Accordingly,

vein pressure (JVP) (Table 3).

variables with P value <0.25 were moved to multivariable
logistic regression to control the effect of confounders.
Variables including marital status (being not married)
(COR=2.21, 95% CI (1.22, 4.03)], age category>50 years
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[COR=1.79, 95% CI (0.99, 3.24)], multi-nodular goi-
ter as a cause of hyperthyroidism [COR=4.78, 95% CI
(1.64, 13.92)], pattern of hyperthyroidism [COR=16.83,
95% CI (8.34, 33.98)], time taken to achieve euthy-
roid state [COR=8.17, 95% CI (3.15, 21.15), having
Asthma [COR=20.61, 95% CI (6.41, 66.28)], having

Table 4 Factors associated with Thyro-cardiac abnormality
among hyperthyroidism patients on follow up at TASH, Addis
Ababa, Ethiopia, 2022

Factors Categories Heart Abnormal- COR AOR
ity (n (%)) (95%Cl)  (95% Cl)
No Yes
Marital Married 190(86.8) 29(13.2) 1 1
status Not Married  74(74.7)  25(25.3) 2.21(1.22, 237(1.03,
4.03) 5.44)*
Age <50 years 174(86.1) 28(13.9) 1 1
grouped > 50 years 90(77.6) 26(224) 1.80(0.99, 0.89 (0.34,
3.24) 2.36)
Causes of  Grave's 73(948) 4(52) 1 1
hyperthy- disease
roidism  Multinodular  145(79.2) 38(20.8) 4.78(1.64, 2.19(0.64,
goiter 13.92) 743)
Others 46(79.3) 12(20.7) 4.76(145, 461(1.21,
15.65) 17.54)
pattern/  Euthyroid 243(91.7) 22(83) 1 1
degree of Hyperthyroid 21(39.6) 32(60.4) 16.83(8.34, 13.09(4.70,
Hyperthy- 33.98) 36.41%
roidism
Time <6 months 120(96.0) 5(4.0) 1 1
takento  >emonths  144(746) 49(254) 8.17(3.15, 2.93(0.76,
achieve 21.15) 11.28)
Euthyroid
Duration <1 year 225(85.6) 38(144) 1 1
of hyper- > 1 year 33(702)  14(29.8) 2.51(1.23, 0.94(0.30,
throid* 5.13) 291)
Ism
Dura- <6 months 182(89.7) 21(10.3) 1 1
tion of >6months  80(70.8) 33(29.2) 3.58(1.95, 4.95(2.05,
treatment 6.56) 11.99)%
Having No 177(863) 28(13.7) 1
hypertew Yes 87(77.0) 26(23.0) 1.89(1.05, 0.65(0.23,
sion 342)] 1.79)
Having No 228(85.1) 40(14.9) 1 1
Diabetes  ves 36(720)  14(28.0) 222(1.10, 1.45(0.40,
mellitus 4.48) 5.25)
Having No 260(86.4) 41(13.6) 1 1
Asthma  ves 4(235)  13(76.5) 2061(641, 7.63(155,
66.28) 37.52)*
Typeof  PTU 64(85.3) 11(14.7) 1 1
Medica-  Beta 126(78.3) 35(21.7) 1.62(0.77, 3.49(1.11,
tion blocker(s) and 3.39) 11.02)%
PTU
Others 74(902) 8(9.8)  063(024, 093(0.22,
1.66) 3.86)
Having No 242(84.3) 45(15.7) 1 1
dyslipid-  Yes 22(710)  9(29.0) 2.20(0.95, 0.95(0.23,
emia 5.09) 3.89)

AOR: Adjusted Odds Ratio, COR: Crude Odds Ratio, * Significant association
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dyslipidemia [COR=2.20, 95% CI (0.951, 5.09)], dura-
tion of hyperthyroidism [COR=2.51, 95% CI (1.23, 5.13)],
type of medication (taking Beta blocker(s) and PTU
[COR=1.62, 95% (0.77, 3.39)], duration of treatment>6
months [COR=3.58, 95% CI (1.95, 6.56)], being diabetic
[COR=2.22, 95% CI (1.10, 4.48)], and being hypertensive
[COR=1.89, 95% CI (1.05, 3.42)] were selected to fit the
multivariable logistic regression model. After control-
ling the effect of potential confounding variables, Mari-
tal status (not married) [AOR=2.37, 95% CI (1.03, 5.44)],
pattern of hyperthyroidism [AOR=13.09, 95% CI (4.70,
36.41)], having asthma [AOR=7.63, 95% CI (1.55, 37.52)],
type of medication [AOR=3.49, 95% CI (1.11, 11.02) and
duration of treatment [AOR=4.95, 95% CI (2.05, 11.99)]
were significantly associated with the dependent variable
(cardiac abnormality).

In this study, likelihood of developing heart abnormal-
ity was more than double among non-married patients
than married patients [AOR=2.37, 95% CI (1.03, 5.44)].
Likewise, patients who have Asthma as a comorbidity
were nearly eight times more likely to develop cardiac
abnormality than their counterparts [AOR=7.63, 95% CI
(1.55, 37.52)]. Regarding the pattern/degree of hyper-
thyroidism, patients with hyperthyroid state during the
study were 13 times more likely to have heart abnormal-
ity as compared with euthyroid state [AOR=13.09, 95%
CI (4.70, 36.41)]. Additionally, participants who stayed
on treatment for six months and above were nearly five
times more likely to develop cardiac abnormality than
those who were taking the treatments for less than six
months [AOR=4.953, 95% CI (2.05, 11.99)]. Moreover,
patients who were under Beta blocker(s) and PTU treat-
ment regimen were more than three folds more likely to
have cardiac abnormality than those who were taking
PTU alone (Table 4).

Discussion

This study was aimed to assess magnitude of thyro-
cardiac abnormality and its associated factors among
patients with hyperthyroidism on follow up at TASH,
Addis Ababa, Ethiopia. Accordingly, the overall preva-
lence of heart failure among hyperthyroid patients was
17.0% (95% CI=13.0, 21.6). More than half (52.7%) and
one third (33.2%) of the participants had abnormal elec-
trocardiographic and echocardiographic cardiac findings
respectively. The commonest abnormal Electrocardio-
graphic findings were Sinus tachycardia (32.2%) followed
by Atrial fibrillation / flutter (12.9%).

The magnitude of thyro-cardiac abnormality reported
by the current study was higher as compared with the
study conducted in Denmark [17] and Caritas Medi-
cal Centre, China [18] which reported the prevalence of
cardiac abnormality among hyperthyroid patients were
8.3% and 6.9% respectively. The possible reason for the
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observed variation might be due to the difference in study
population and operational definition. The study con-
ducted in Denmark [17] was a community based study
while the current study was a hospital based study, which
may overestimate the cardiac abnormalities. The other
important reason might be difference in operational defi-
nition of the outcome variable and time variation; the
above studies detected only atrial fibrillation or flutter
within £30 days from the diagnosis of hyperthyroidism.
However, our study was identified any echocardiographic
or electrocardiographic abnormalities at any period of
time after the diagnosis of hyperthyroidism.

On the other hand, the finding from this study was
lower as compared with the figure reported by Sawin at
al [19], Bernadette B and George J. K [20] Mayank P. et
al. [11] which showed that 28%, 10-28% and 40.4% of
patients with hyperthyroidism developed cardiac abnor-
malities or echocardiographic changes respectively.
Another similar study conducted at St. Paul’s Hospital
endocrine clinic, Addis Ababa, Ethiopia reported that
thyrocardiac disease was detected in 46.6% of hyperthy-
roidism patients [21]. This finding was higher than the
report from the current study.

In line with the current study, majority of the studies
found that sinus tachycardia and atrial fibrillation or flut-
ter were the most frequently diagnosed abnormal Elec-
trocardiographic findings [17-19]. In this study patients
with overt hyperthyroid state during the study were 13
times more likely to have heart abnormality as compared
with their counterparts. This finding is supported by the
studies conducted in United State [22, 23]. This might be
due to the direct action of thyroid hormone on the heart
and blood vessels (peripheral vasodilation, reduction in
peripheral resistances, increase in myocardial contractil-
ity, increase in heart rate, increase in stroke volume and
cardiac output). As a result patients with actual hyper-
thyroid state may be more likely to have prominent car-
diac abnormality than those with reversed euthyroid
state [24].

Moreover, participants who stayed on treatment for six
months and above were nearly five times more likely to
develop cardiac abnormality than those who were tak-
ing the treatments for less than six months. However,
we didn’t get any previously conducted study illustrating
this finding. The possible justification for the observed
association might be due to the fact that patients stayed
on treatment for prolonged time may have persistent
exposure to hormonal effects. Consequently, increased
exposure may end up with increased the probability of
developing cardiac abnormality in advance. Patients who
were under Beta blocker(s) and PTU treatment regimen
were more than three folds more likely to have cardiac
abnormality than those who were taking PTU alone.
This might be due to the synergistic effect of the two
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medication; i.e. both medications can slow the heart rate,
leading to bradycardia (a heart rate that is too slow). This
can be particularly dangerous in patients with underlying
heart conditions [25].

Hyperthyroid patients who have Asthma as a comor-
bidity were nearly eight times more likely to develop car-
diac abnormality than their counterparts. Hyperthyroid
patients with asthma may be at a higher risk of develop-
ing cardiac abnormalities due to a combination of factors
including: increased sympathetic nervous system activity
(both hyperthyroidism and asthma can lead to increased
activity of the sympathetic nervous system, which can
elevate heart rate, blood pressure, and the risk of arrhyth-
mias, medication interactions, and chronic inflammation,
which can damage tissues, including the heart and lungs
[26].

In this study, likelihood of developing heart abnormal-
ity was more than double among non-married patients
than married patients. We did not found biological or
physiological evidence to justify this association. Prob-
ably this might related with stress, social support, and
access to healthcare, which might be correlated with
marital status.

The finding from this study implies that Ethiopians who
have hyperthyroidism were more likely to develop heart
failure (HF), a potentially fatal illness that is also a leading
cause of death globally. In turn high prevalence of heart
failure (HF) among hyperthyroid individuals become a
major public health concern in Ethiopia, particularly the
study area. As a result hyperthyroid patients may sustain
severe morbidity and mortality, making it a crippling
condition in countries with fragile health facilities like
Ethiopia. Moreover, person’s quality of life may be signifi-
cantly reduced by the symptoms of these comorbidities,
which can also make daily tasks challenging.

Limitation of the study

This study has the following limitations: since it is a cross
sectional study, it may not show the exact cause and
effect relationship. Inevitably, recall biases, social desir-
ability bias and lack of temporality may threat this study
findings. We also collected the data from a single health
facility (hospital), the generalizability of the findings to
the national level may not be possible.

Conclusion

A significant portion of hyperthyroid patients overbur-
dened by cardiac comorbidities. Being unmarried, overt
hyperthyroid, Asthmatic, long stay on treatment and type
of treatment were significantly associated with cardiac
abnormality. Hence, attention should be given for car-
diac abnormalities while treating hyperthyroid patients.
Moreover, it would have better outcome if health profes-
sionals and policy makers implement a due intervention
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to prevent cardiac morbidity and its mortality especially
for patients with overt hyperthyroid state, asthmatic
patients and stay longer on treatments.

Acknowledgements
Authors would like acknowledge Addis Abeba University, College Health
Science of for financial support and study participants for their participation.

Author contributions

BHM, SGA, TAA: involved in conceptualization of the idea; BHM, SGA, NK,

YT, SN, FDB: addressed methodological issues BHM, SGA, TAA, NK, YT, SN,
FDB participated during the execution, acquisition of data, analysis and
interpretation of the result BHM, YT, SN, FDB worked on drafting, reviewing
articles and manuscript preparation BHM, SGA, TAA, NK, YT, SN, FDB approval
of the manuscript version for publication.

Funding
Addis Abeba University had funded for this study and BHM received the fund.

Data availability

The datasets generated and analyzed during the current study are not publicly
available due to confidentiality issue but are available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate

A formal ethical approval letter was obtained from the institutional review
board, College of Health Sciences, Addis Ababa University. Informed consent
was obtained from each study participant before the interview. Anonymity,
privacy and confidentiality of the information were maintained throughout
the study. All the research processes were carried out in accordance with
Helsinki's ethical principle to conduct a study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Internal medicine, School of Medicine, College of Health
Sciences, Addis Abeba University, Addis Abeba, Ethiopia

’Department of Health Promotion, School of Public Health, College of
Medicine and Health Sciences, Wollo University, Dessie City, Ethiopia
*Department of Health System and project management, School of
Public Health, College of Medicine and Health Sciences, Wollo University,
Dessie City, Ethiopia

“Department of Clinical Pharmacy, School of Pharmacy, College of Health
and Medical Science, Haramaya University, Harar, Ethiopia

5Depar‘[ment of Epidemiology and Biostatistics, School of Public Health,
College of Medicine and Health Sciences, Wollo University, Dessie,
Ethiopia

5Division of Cardiology, Department of Internal Medicine, School of
Medicine, College of Health Sciences, Addis Ababa University, Addis
Ababa, Ethiopia

’Division of Endocrinology and Metabolic Unit, Department of Internal
Medicine, School of Medicine, College of Health Sciences, Addis Ababa
University, Addis Ababa, Ethiopia

Received: 27 May 2023 / Accepted: 19 September 2024
Published online: 14 October 2024

Page 8 of 9

References

1.

20.

21.

22.

23.

24.

Fadeyev V. Review of American Thyroid Association guidelines for diagnosis
and management of hyperthyroidism and other causes of thyrotoxicosis. Clin
Experimental Thyroidol. 2017;13(3):45-56.

Albakri A. Thyrotoxic heart failure: a review of clinical status and meta-analysis
of electrocardiogram diagnosis and medical clinical management methods.
Integr Mol Med. 2018,5:1-11.

Vanderpump MP. The epidemiology of thyroid disease. Br Med Bull.
2011;99(1).

Fadel BM, Ringel MD, Lindsay J, Wartofsky L, Burman HD, Fadel BM. Hyperthy-
roid Heart Disease. 23.; 2000.

Wyne KL, Nair L, Schneiderman CP, Pinsky B, Antunez Flores O, Guo D, et al.
Hypothyroidism Prevalence in the United States: a retrospective study com-
bining National Health and Nutrition Examination Survey and Claims Data,
2009-2019. J Endocr Soc. 2023;7(1):bvac172.

Osman F, Franklyn JA, Holder RL, Sheppard MC, Gammage MD. Cardiovascu-
lar manifestations of hyperthyroidism before and after antithyroid therapy. A
matched case-control study. J Am Coll Cardiol. 2007;49(1):71-81. https://doi.
0rg/10.1016/jjacc.2006.08.042.

Chyou JY, Barkoudah E, Dukes JW, Goldstein LB, Joglar JA, Lee AM, et al. Atrial
fibrillation occurring during Acute Hospitalization: A Scientific Statement
from the American Heart Association. Circulation. 2023;147(15):e676-98.
Sohn SY, Lee E, Lee MK, Lee JH. The association of overt and subclinical
hyperthyroidism with the risk of cardiovascular events and cardiovascular
mortality: Meta-analysis and systematic review of cohort studies. Endocrinol
Metabolism. 2021;35(4):786-800. https://doi.org/10.3803/ENM.2020.728.
Kudan S, Lal M, Angral R. The Prevalence of Cardiovascular abnormalities in
Thyrotoxicosis A Cross Sectional Study. J Med. 2015;16(2):69-72.

Khurana NK, Kumar S, Kumar S, Kumar P, Rizwan A. Frequency of Cardiovascu-
lar Manifestation in patients with hyperthyroidism. Cureus. 2021;13(1):e12839.
https://doi.org/10.7759/cureus.12839. PMID: 33633879; PMCID: PMC7899246.
Shreya DMP. Dr.Akanksha,Dr. Bijoy Jyoti Saikia, Dr.Peddi. Assessment of cardio-
vascular manifestations of hyperthyroid disorder patients. Eur J Mol Clin Med.
2021;7(11):9414-7.

Reddy V, Taha W, Kundumadam S, Khan M. Atrial fibrillation and hyperthyroid-
ism: a literature review. Indian Heart J. 2017 Jul-Aug;69(4):545-50. https.//
doi.org/10.1016/}.ihj.2017.07.004. Epub 2017 Jul 5. PMID: 28822529; PMCID:
PMC5560908.

Vargas-Uricoechea H, Bonelo-Perdomo A, Sierra-Torres CH. Effects of thyroid
hormones on the heart. Clinica E investigacion en arteriosclerosis: publica-
cion oficial de la Sociedad. Esp De Arterioscler. 2014;26(6):296-309.

Baskin HJ, Cobin RH, Duick DS, Gharib H, Guttler RB, Kaplan MM, et al. Ameri-
can Association of Clinical Endocrinologists medical guidelines for clinical
practice for the evaluation and treatment of hyperthyroidism and hypothy-
roidism. Endocr Practice: Official J Am Coll Endocrinol Am Association Clin
Endocrinologists. 2002;8(6):457-69.

Mahmood SS, Wang TJ. The epidemiology of congestive heart failure: the
Framingham Heart Study perspective. Global Heart. 2013;8(1):77-82.

Osuna PM, Udovcic M, Sharma MD. Hyperthyroidism and the heart. Method-
ist Debakey Cardiovasc J. 2017;13(2):60-3.

Frost L, Vestergaard PM, Mosekilde L. Hyperthyroidism and risk of Atrial Fibril-
lation or Flutter: a Population-based study. Arch Intern Med. 2004;164:1675-8.
Wong C-L, Tam H-KV, Fok C-KV, Lam P-KE, Fung L-M. Thyrotoxic atrial fibrilla-
tion: Factors associated with persistence and risk of ischemic stroke. Journal
of Thyroid Research. 2017,2017.

Delitala AP. Subclinical hyperthyroidism and the cardiovascular disease. Horm
Metab Res. 2017;49(10):723-31.

Biondi B, Kahaly GJ. Cardiovascular involvement in patients with different
causes of hyperthyroidism. Nat Reviews Endocrinol. 2010;6(8):431-43.

Mulatu HA. Pattern and presentation of thyro-cardiac disease among patients
with hyperthyroidism attending a tertiary hospital in Ethiopia: a cross sec-
tional study. Ethiop J Health Sci. 2019;29(1).

Hussein M, Toraih E, Reisner ASC, Miller P, Corsetti R, Kandil E. Prevalence and
mortality of cardiovascular events in patients with hyperthyroidism: a nation-
wide cohort study in the United States. Gland Surg. 2021;10(9):2608-21.
https://doi.org/10.21037/gs-21-236. PMID: 34733711; PMCID: PMC8514320.
Biondi B. Mechanisms in endocrinology: Heart failure and thyroid dysfunc-
tion. Eur J Endocrinol. 2012;167(5):609-18. doi: 10.1530/EJE-12-0627. Epub
2012 Sep 6. PMID: 22956554.

Panagoulis C, Halapas A, Chariatis E, Driva P, Matsakas E. Hyperthyroidism and
the heart. Hellenic J Cardiol. 2008;49(3):169-75.


https://doi.org/10.1016/j.jacc.2006.08.042
https://doi.org/10.1016/j.jacc.2006.08.042
https://doi.org/10.3803/ENM.2020.728
https://doi.org/10.7759/cureus.12839
https://doi.org/10.1016/j.ihj.2017.07.004
https://doi.org/10.1016/j.ihj.2017.07.004
https://doi.org/10.21037/gs-21-236

Mersha et al. BMC Cardiovascular Disorders (2024) 24:558

25.

26.

Raguthu CC, Gajjela H, Kela |, Kakarala CL, Hassan M, Belavadi R, et al. Car-
diovascular involvement in Thyrotoxicosis resulting in Heart failure: the risk
factors and hemodynamic implications. Cureus. 2022;14(1):21213.

Reddy V, Taha W, Kundumadam S, Khan M. Atrial fibrillation and hyperthyroid-
ism: a literature review. Indian Heart J. 2017;69(4):545-50.

Page 9 of 9

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Magnitude of cardiac abnormality and its associated factors among hyperthyroidism patients on follow-up at Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study setting and period
	﻿Study design
	﻿Population
	﻿Eligibility criteria
	﻿Sample size determination
	﻿Data collection tools and procedure
	﻿Study variables
	﻿Operational definition
	﻿Data quality control
	﻿Data analysis procedures

	﻿Results
	﻿Socio-demographic characteristics of participants
	﻿Health related behaviors and clinical conditions of the participants
	﻿Stroke and other comorbidities
	﻿Magnitude of cardiac abnormalities
	﻿Factors associated with thyrocardiac abnormality

	﻿Discussion
	﻿Limitation of the study

	﻿Conclusion
	﻿References


