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The global prevalence of hyperthyroidism in patients with atrial fibrillation (AF) ranges between
10% and 20%, with lower and higher rates in developed countries to regions with iodine
deficiency and health care settings with limited resources, respectively. Demographic
variations, such as age, the severity of hyperthyroidism, or differences in AF detection
methods, may lead to additional disparities. Hence, the study was planned to help clarify these
variations and facilitate more accurate global comparisons. Objective: To evaluate the
prevalence of hyperthyroidism in patients diagnosed with AF. Methods: This cross-sectional
study was conducted at Lady Reading Hospital, Peshawar, Department of Cardiology, from July
1,2023, to December 31,2023.119 male and female participantsin the age range of 30 to 60 years
diagnosed with atrial fibrillation were enrolled. The patients were analyzed for hyperthyroidism.
Serum TSH levels of blood test <0.1 mU/L and FT4 >1.5 ng/dL by laboratory were considered
confirmatory for hyperthyroidism. Results: The Mean age of participants was 41.84 + 8.376
years. Male participants were 79(66.4%). Hyperthyroidism was found in 35 patients(29.4%). The
p-value for the association between hyperthyroidism and hypertension was statistically
significant (p-value=0.025). Conclusions: Our study revealed a higher frequency of
hyperthyroidism-induced AF when compared to global reports. lodine disorder, delayed
diagnosis, multiple medical conditions, and economic inadequacies could be the underlying
reasons. Female patients with atrial fibrillation, aged more than 45 years, with a history of
hypertension, were more likely to have hyperthyroidism.

INTRODUCTION

Atrial fibrillation is a disorder of cardiac electrical activity
characterized by excessive excitatory activity of the atria
leading to uncontrolled rapid transmission of electrical
impulses to the ventricles [1]. It is a supraventricular
tachyarrhythmic disorder and constitutes the most
common type of cardiac rhythm disorder[2]. Irreqular and
dysrhythmic cardiac activity leads to turbulence in the
blood flow, which is a prothrombotic condition, rendering
the patients at risk of emergencies such as
cerebrovascular accidents [3]. Clinical spectrum of atrial
fibrillation is very wide, ranging from symptom-free to
chest pain, syncope, palpitations and potentially fatal
emergent conditions such as acute ischemic stroke [4].
Treatment strategies have evolved drastically over the
years and include management of the underlying cause as
well as the associated sequelae [5]. Anticoagulants are

offered to patients with AF to prevent prothrombotic
events while simultaneously controlling the rate and
rhythm of the heart. Depending upon the clinical settings,
management to control rate and rhythm may be
conservative to medical cardioversion or ablation
techniques [6]. Hyperthyroidism is a syndrome arising
from excessive production of thyroxin. Thyroxin is
produced by the thyroid gland under the control of the
pituitary gland. Thyroxin promotes metabolic activity of
the body [7]. Cardiac effects of thyroxin include increased
heart rate and contractility, leading to increased cardiac
output [8, 9]. Pathologic hyper-stimulation of the thyroid
by pituitary, ectopic production of thyroxin or any
exogenous intake of thyroxin leads to hyperthyroidism[10].
More than half were found to have atrial fibrillation,
followed by dilated cardiomyopathy and heart failure in a
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study [11]. A study by Ullah et al., has shown that the
frequency of hyperthyroidism was 8.39% in patients with
AF [12]. Hyperthyroidism-induced atrial fibrillation are
seldom studied. International reports in this regard are
variable which cannot be generalized.

Atrial fibrillation (AF) is one of the most common cardiac
arrhythmias and is associated with significant morbidity
and mortality. Thyroid dysfunction, particularly
hyperthyroidism, is recognized as an important reversible
cause of AF due to its stimulatory effects on cardiac
rhythmand metabolism. However, the reported prevalence
of hyperthyroidismamong AF patientsvaries widely across
different populations and healthcare settings. In Pakistan,
limited local data are available regarding the burden of
hyperthyroidism among patients diagnosed with AF,
highlighting the need for further investigation to guide
screening and management strategies. This study aims to
provide valuable insights about the burden of thyroid
derangementsamong patients with AF.

METHODS

Adescriptive cross-sectional study was performed at Lady
Reading Hospital, Peshawar, Department of Cardiology.
Participants were enrolled during the period from st July
2023 to 31st December 2023. Approval for the conduct of
the study was obtained vide no: 765/LRH/MTI. Patients
aged 30 to 60 years labelled with the diagnosis of atrial
fibrillation were recruited. Patients with a history of
cardiac valvular disorder, smoking, severe
cardiopulmonary compromised patients, prior history of
cardiacinterventions, ischemic heart disease and patients
taking rate-enhancing medications were excluded. The
total sample size was 119, calculated using the WHO sample
size calculator, taking the expected frequency of
hyperthyroidism as 8.39%, 5% margin of error and a 95%
confidence level [12]. Participants were enrolled using a
non-probability consecutive sample technique. Atrial
fibrillation was diagnosed on ECG, revealing a lack of
obvious P waves with irregular R-R intervals.
Hyperthyroidism was diagnosed by blood thyroid function
tests, taking the simultaneous presence of 1) TSH <0.1
mU/L and FT4 >1.5 ng/dL as a cut-off for hyperthyroidism.
Thestudyrisks, benefitsand purpose were explainedto the
patients, and informed consent was obtained. Baseline
clinical and demographic data were gathered. 10cc blood
sampleswere obtained fromall participantsand senttothe
hospital laboratory for estimation of thyroid-stimulating
hormone level and free thyroxin. All samples were
processedand placed inahormone analyzer for estimation
of TSH and free T4 to record the presence or absence of
hyperthyroidism. Data were analyzed using SPSS version
26.0. Categorical data were presented as frequencies and
percentages, and continuous data as mean + SD. Effect
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modifiers were controlled through stratification. Test of
statistical significance included a chi-square test, applied
atb% level of significance.

RESULTS

The mean age of the participants was 41.84 + 8.376 years,
the mean weight was 75.14 +5.874 kg, the mean height was
172.89 + 6.493 cm, mean BMI| was 25.204 + 2.2996 kg/m’
(Table1).

Table1: Patients According to Age, Weight, Height and BMI(n=119)

Demographics and Baseline Characteristics Mean £ SD
Age (years) 41.84 +8.376
Weight (kg) 75.14 £5.874
Height (cm) 172.89 +6.493
BMI (kg/m?) 24.29 +2.647

The majority of the participants were male (n=79, 66.4%),
while the age group <45 years was most common (n=93,
78.2%). For comorbidities, diabetes was recorded in 40
patients (33.6%), and hypertension was observed in 31
(26.1%) patients. 71 patients (59.6%) belonged to rural
areas, and 83 patients(69.7%) had a BMI within the healthy
range(18.5-24.9kg/m’)(Table 2).

Table 2: Frequency and Percentages of Patients According to
Various Clinic-Demographic Parameters(n=119)

Parameters Subgroups n(%)
Male 79(66.4%)
Gender
Female 40(33.6%)
<45 Years 93(78.2%)
Age
>45 Years 26(21.8%)
. Yes 40(33.6%)
Diabetes
No 79(66.4%)
. Yes 31(26.1%)
Hypertension
No 88(73.9%)
. Rural 71(59.6%)
Residence
Urban 48(40.4%)
18.5-24.9 83(69.7%)
BMI (kg/m’) 25.0-29.9 26(21.8%)
30.0 and Above 10(8.4%)

It was recorded in 35 participants(29.4). 19 patients(15.9%)
had overt hyperthyroidism and 16 (13.4%) had subclinical
hyperthyroidism. AF was most frequently diagnosed
incidentally (n = 53, 44.5%), and chest pain was the most
frequentsymptom(n=31,26.0%)(Table 3).

Table 3: Frequency and Percentages of Patients According to
Outcome Variable(n=119)

Outcome Variables Subgroups n(%)
35(29.4%
Hyperthyroidism Yes { )
No 84(70.6%)
Syncope 07(5.8%)
. ) Chest Pain 31(26.0%)

Presenting Complaints

Incidental AF 53(44.5%)
AF Related Complications 15(12.6%)
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Overt Hyperthyroidism
Subclinical Hyperthyroidism

19(15.9%)
16(13.4%)

Hyperthyroidism was more frequent in female (n=14,
35.0%) compared to male (n=21, 26.6%). P-value=0.341.
Hyperthyroidism was recorded in 10 (38.5%) patients aged
more than 45 years compared to 25(26.9%) patients aged
less than 45 years (p-value 0.252). The p-value for the
distribution of hyperthyroidism for diabetes and
hypertensionwas 0.109and 0.025, respectively(Table 4).
Table 4: Subgroup Analysis of Hyperthyroidism with Various
Parameters(n=119)

Hyperthyroidism

) Chi-square
Variables Total (p-Value)

Yes(n=35) No(n=84)

Male |[21(26.6%) [58(73.4%) |79(100.0%)
Gender 0.341
Female | 14(35.0%) |26(65.0%) |40(100.0%)

<45 |25(26.9%) | 68(73.1%) [93(100.0%)
Age (Years) 0.252
>45 [ 10(38.5%) | 16(61.5%) |26(100.0%)

8(20.0%) |32(80.0%) [40(100.0%)

Diabetes Yes

. 0.109
Mellitus [ No [27(34.2%)[52(65.8%) | 79(100.0%)

Hyper- | Yes [14(45.2%) | 17(54.8%) |310100.0%) |
tension | No [21(23.9%) | 67(76.1%) [88(100.0%)|

DISCUSSION

The cardiovascular milieu is maintained under tight
hormonal control. Thyroxin plays an essential role in
requlating this homeostasis. Intrinsic production or
extrinsic intake of thyroxin leads to a clinical syndrome
affectingvarious organs, including the heart. Bakarmom et
al., reported 3.6% prevalence of hyperthyroidism among
patients with AF [13]. Increased heart rate is a common
manifestation of hyperthyroidism [14]. In this study, the
frequency of hyperthyroidism in patients with AF was
35(29.4%). Distribution of hyperthyroidism with various
clinical and demographic parameters showed that
hyperthyroidism was more frequently recorded in patients
aged less than 45 years, 25 (26.9%) of patients, as
comparedto10(38.5%)patientsinthe age group more than
45 years. The p-value for the difference in distribution of
hyperthyroidism for age was 0.341 (>0.050), hence
statistically insignificant. Overall frequency of
hyperthyroidismamong patients with AF in a study by Ullah
S and colleagues was 13(8.39%) patients, which was much
lower compared to our study [14]. Atrial fibrillation was
reported in a higher proportion in a study (about 21%) in
patients with Graves' disease. Similar to patients with
Graves' disease and similar to our observation, age-wise
distribution showed higher prevalence among patients
aged more than 40 years (31% versus 0%) [15]. This
inconsistency in the results may be attributed to variations
in population factors, such as regional differences in
thyroid disease, iodine intake, or genetic susceptibility.
While other studies may have relied on clinical suspicion or
symptomatic presentation, our study actively screened all
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AF patients for thyroid dysfunction; as a result, younger
patients with subclinical hyperthyroidism may have been
underdiagnosed in those studies. Male participants were
more in our study. The number of male participants in our
study was 79 (66.4%) as compared to 40 (33.6%) female
participants. This finding aligns with the results of a study
by Ullah et al., where the distribution of hyperthyroidism in
male patients was 26.6% as compared to 35.0% in female
patients[12]. We could not report a statistically significant
difference in the distribution of hyperthyroidism across
different genders. Male participants were more likely to
have hyperthyroidism compared to female (60.6% versus
39.3%)inastudy by Ullahand colleagues[14]. New onset AF
was reported in 1% patients with hyperthyroidism in a
review study. It was concluded to rule out hyperthyroidism
amongall patients with findings consistent with AF on ECG,
with previously unremarkable findings. Moreover,
screening should be performed irrespective of the
presence or absence of clinical signs and symptoms of
hyperthyroidism[16]. A slightly higher proportion(13%)was
reported in another study [17]. Wang CL and coworkers
reported that the prevalence of AF is proportional to the
level of biochemical derangements in thyroid profile, with
an increased likelihood of AF in patients having higher
thyroxin levels[18]. However, the lack of a control group for
comparison limits the claim. In a study by Chanyavanich
discovered that 8.3% of patients experienced AF or flutter
within 30 days of diagnosis [19]. In a comparative study by
Huang et al., 13.8% with clinically overt hyperthyroidism,
13.8% developed AF compared to 2.3% in the control group
(individuals with normal thyroid profile) [20]. For
comorbidities, the rate of hyperthyroidism was
insignificantly associated between diabetics and non-
diabetics. However, the p-value for association between
the presence of hyperthyroidism and hypertension was
0.025 (<0.050), i.e. statistically significant. Hypertension
might be a manifestation of hyperthyroidism in these
patients. Similar findings were reported in other studies
with respect to diabetes and hypertension. Moreover,
reports about the association between smoking history
and hyperthyroidism were variable [21]. Patients with a
smoking history were excluded to control bias; hence, no
conclusion can be drawn in this regard from this research.
Given that a smaller cohort might not adequately capture
population-level trends or uncommon connections, the
sample size in this study may have an impact on the
reported prevalence of hyperthyroidism. A larger sample
size would increase statistical power, decrease variability,
and maybe produce more accurate estimates. Future
research should examine potential age-associated
variables, such as the effects of ageing-related cardiac
remodeling, or cumulative cardiovascular risk factors(e.qg.,
diastolic dysfunction, hypertension), that may influence
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the link between hyperthyroidism and AF. Examining age-
related factors might help lower the incidence of AF and
yield therapeutically usefulinformation.

This study has certain limitations, including a relatively
small sample size and its single-center design, which may
limit the generalizability of the findings to the broader
population. Additionally, the cross-sectional nature of the
study restricts the ability to establish causal relationships
between hyperthyroidism and atrial fibrillation. Variations
in iodine intake, lifestyle factors, and other comorbid
conditions were not extensively explored. Future
multicenter studies with larger sample sizes and
longitudinal follow-up are recommended to better
understand the temporal relationship between thyroid
dysfunction and AF and to evaluate the benefits of routine
thyroid screeningin AF patients.

CONCLUSIONS

Hyperthyroidism is frequently seen in patients diagnosed
with atrial fibrillation. Female patients are likely to have
hyperthyroidism compared to males. The proportion of
hyperthyroidism was higher in patients aged more than 45
years. A statistically insignificant difference was recorded
inthe distribution of hyperthyroidism among diabetics and
non-diabetics. However, the association between
hyperthyroidism and the presence of hypertension was
statistically significant.
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