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ABSTRACT

Background: Hyperthyroidism causes a rise in cardiovascular disease and dysrhythmias, leading to increased mortality. Low
serum thyrotropin levels are a known independent risk factor for atrial fibrillation (AF). The frequency of hyperthyroidism in

patients with AF is still unknown.

Objectives: To determine the prevalence of hyperthyroidism in patients with AF admitted to a tertiary care hospital in Peshawar.
Methodology: This was a cross sectional observational study that included 155 patients with AF. The study was conducted in
the cardiology department of a tertiary care hospital in Peshawar, Pakistan, from December 2019 to May 2020.

Results: Hyperthyroidism was found in 13(8.39%) patients with atrial fibrillation, while 142(91.61%) patients were without
hyperthyroidism. There were 94 (60.65%) males and 61(39.35%) females. The ratio of male to female was 1.6: 1. The mean
age of the patients enrolled was 50.35 years+14.95SD, with a range of 18-75 years. Patients were divided into three age
groups, and atrial fibrillation was common in the 41-60 (years) age group.

Conclusion: Hyperthyroidism is a recognized cause of atrial fibrillation. Every new-onset atrial fibrillation should be investigated
with serum TSH levels. It can result in cerebral embolic episodes, particularly in the elderly and people with other risk factors.
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INTRODUCTION

Atrial fibrillation (AF) is the most common cardiac arrhythmia,
which is more frequent in older people. About 1% of patients under
the age of 60 and 8% of patients over the age of 80 experience it.
Younger people can also have AF, even though it typically affects
those over 60.AF'3 AF is a supraventricular tachyarrhythmia
characterized by unsynchronized atrial activity and subsequent
mechanical atrial function deterioration. Electrocardiographic
findings include oscillatory or fibrillatory waves of various sizes,
amplitudes, and timing replacing regular P waves (which reflect
synchronous atrial activity). Unless additional conduction
anomalies exist, the QRS complex stays narrow (e.g., bundle
branch block, accessory pathways). Ventricular response is usually
fast, extending from 90 to 170 beats per minute. Because AF
reduces cardiac function and increases the risk of stroke, it can
greatly increase the risk of morbidity and mortality* °.

AF is a common type of arrhythmia. In the United States of
America, about 2.3 million people develop AF, and 160,000 new
cases are diagnosed annually® 7. Approximately 9 out of 100
people over the age of 65 years have AF8. AF is an independent
risk factor for mortality®; it can also lead to or worsen heart failure
and increase mortality in patients with myocardial infarction® %,

AF can be a source of heart symptoms and complications of
embolism. So the main focus in treatment is control of heart rate
and prevention of embolic complications. AF is also the primary
goal of therapy in patients with heart failure comorbid with atrial
fibrillation.  Uncontrolled  ventricular response aggravates
symptoms and debility in heart failure patients and presents a
challenge for managing the condition!2. AF management requires
understanding the pattern of presentation (paroxysmal, chronic, or
permanent) and decisions concerning sinus rhythm restoration and
maintenance, ventricular rate control, and antithrombotic
treatment® °.

Hyperthyroidism occurs in 9-15% of patients with AF
patients according to the published literature. the depleted level of
thyrotropin in serum is an sovereign risk factor for AF!, The
thyroid bestows to arrhythmogenic activity by shifting atrial
myocyte's electrophysiological features through shortening the
action potential duration, enhancing automaticity, and triggering
activity in the pulmonary vein cardio myocytes!*. Excess mortality
is associated with hyperthyroidism due to the increased frequency
of cardiovascular disease and arrhythmias?® 16,

Atrial fibrillation is induced by hyperthyroidism and is one of
the main contributors to destabilizing patient symptoms of heart
failure. Our study aims to find the frequency of hyperthyroidism in a
patient with atrial fibrillation.

MATERIAL AND METHODS

This cross-sectional observational study assessed the relationship
between hyperthyroidism and AF. The ethics committee approved
the study of the Hayatabad medical complex Peshawar. Informed
consent was signed and obtained from each patient.

Study population: All patients meeting the inclusion criteria with
atrial fibrillation and low serum TSH of less than 0.3miu/ml with
serum T4 greater than 14.1mcg/dl and T3 greater than 2.0ng/ml
performed through electrochemiluminescence immunoassay
(ELCIA) from Hayatabad medical complex Peshawar were enrolled
in the study through outpatient department and cardiac care unit
and were admitted to the ward for further evaluation.

The patients were evaluated with complete history, physical
examination, routine investigations, and conditions mentioned in
the exclusion criteria to control confounding variables and bias in
the study results.

All patients with AF on ECG were subjected to undergo
thyroid functions test, and those with hyperthyroidism, according to
operational definition, were included in the study after evaluation
by an expert endocrinologist with at least five years' experience.
Statistical Analysis: The statistical analysis was done using
SPSS 25.0. Continuous variables like age and duration of AF were
expressed as means * standard deviations or medians.
Categorical variables such as gender were presented as
frequencies. A statistically significant p-value of 0.05 was used.
Age and gender were used to stratify AF to examine the effects of
changes. Tables and graphs are used to illustrate all of the results.

RESULTS

A total of 155 patients were included in this study. The study was
conducted at the cardiology department of the MTI-Hayatabad
Medical Complex Peshawar. 60.65% (94) of study patients were
male, and 39.35% (61) were female. The male-to-female ratio was
1.6:1, as shown in Fig 1.

The mean age of the patient enrolled in this study was 50.35
years+14.95SD with a range of 18-75 years. Patients were divided
into three age groups; AF was common in the 41-60 age group.
There were 47(30.3%) patients with age <40 years, 59(38.1%)
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patients were in the age range of 41-60 years, and 49(31.6%)
presented were of more than 60 years of age Table 1

.

Figure 1: Gender wise distribution of the study population

Figure 2: Frequency of Hyperthyroidism in patients with atrial fibrillation
(n=155).

Table 1: Age-wise distribution of the patients with atrial fibrillation.

Age (years) Frequency Percent Mean +SD
<=40.00 47 30.3

41.00 - 60.00 |59 38.1 50.35 years+14.95
61.00+ 49 31.6

Total 155 100.0

Table 2: Age-wise distribution of hyperthyroidism in patients with atrial
fibrillation

Age p-value
(in years) Hyperthyroidism
Yes No Total
<=40.00 4 43 47 0.348
8.5% 91.5% 100.0%
41.00-60.00 7 52 59
11.9% |(88.1% |100.0%
61.00+ 2 47 49
4.1% 95.9% |100.0%
Total 13 142 155
8.4% 91.6% 100.0%

Table 3: Gender, smoking, and BMI-wise distribution of Atrial fibrillation

patients having hyperthyroidism
Hyperthyroidism p-value
Yes No
Gender Male 7 87 0.600
7.4% 92.6%
Female 6 55
9.8% 90.2%
Smoking Yes 3 29 0.821
9.4% 90.6%
No 10 113
8.1% 91.9%
Body Mass <=30.00 7 90 0.4977
Index (kg/m) 7.2% 92.8%
31.00+ 6 52
10.3% 89.7%

Hyperthyroidism was found in 13(8.39%) patients having
atrial fibrillation, while 142(91.61%) patients were not having
hyperthyroidism, as shown in Fig 2

Age-wise distribution of hyperthyroidism in our study showed
that it was observed in most patients having the age group 41-60
years, although it was not significant with p-value=0.348.
Hyperthyroidism was found in four (8.5%) patients of the age group
<40 years, in the age group of 41-60 years, 11.9% of patients
were found with hyperthyroidism, and the age group with more
than 60 years of age had 4.1% of patients with hyperthyroidism.
Table 2

Gender-wise distribution of hyperthyroidism shows that
gender also has no significant role over them with p-value=0.600.
There were 7.4% hyperthyroidism in male patients and 9.8%
observed in female patients included in our study. Smoking and
BMI also have no significant effect, although it was greater in
smokers and obese patients Table 3.

DISCUSSION

Thyroid hormones affect the cardiovascular system differently and
play an essential role in regulating cardiovascular homeostasis
under physiologic and pathologic conditions. The heart is
particularly prone to changes in local tri-iodothyronine (T3) levels'’
because T3 is essential for maintaining cardiac morphology.
Sinuous tachycardia is the most typical arrhythmia associated with
hyperthyroidism. Our study showed that hyperthyroidism in
patients with atrial fibrillation was found in 13(8.39%) patients,
while 142(91.61%) patients did not have hyperthyroidism. In the
age group of 41-60 years, hyperthyroidism was found in (11.9%) of
patients. Hyperthyroidism was more common in male patients
(60.65%) than female patients (39.35%), with a male-to-female
ratio of 1.6:1.

In a study® about 21% of people with Grave's disease also
had AF. Similar to our findings, the prevalence of AF was
substantially higher in those over 40 than in those under 40 (31%
versus 0%)*. Krahn et al. revealed that 1% of all new occurrences
of AF were caused by hyperthyroidism. In order to rule out
hyperthyroidism, serum thyrotropin should be assessed in all those
patients with new onset of AF, according to the published
literature. This connection is remarkable in the lack of further
hyperthyroidism symptoms and signs®. However, according to
another study, biochemical evidence of hyperthyroidism was
present in 13% of patients with unexplained atrial fibrillation. °.

lwasaki and coworkers reported that more severe
Hyperthyroidism biochemically (higher serum thyroxin and tri-
iodothyronine levels) could increase the chances of AFZ.
However, this study did not contain biochemical information about
the severity of hyperthyroidism. In 40,628 patients from the Danish
National Registry over 20 years, Lars Frost et al. discovered that
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8.3% of patients experienced AF or flutter within 30 days of
diagnosis. This is very similar to our findings?..

Auer J et al. Investigated 23,638 individuals and observed
that 13.8 % of participants with overt hyperthyroidism developed
atrial fibrillation, compared to 2.3 % of euthyroid. Patients with low
blood thyrotropin concentrations had a 13.3% ratio of AF,
compared to 2.3% in those with normal concentration?. Sawin C T
and his group found a 2.8-fold higher risk of AF in subclinical
hyperthyroid patients over the age of 60 years. The history of
smoking was taken, and its association was determined with
hyperthyroidism in our study. The rate of hyperthyroidism was not
significantly different between smokers and non-smokers (9.4 %
vs. 8.1 %)®. In an extensive prospective population survey,
smokers were found to have a higher risk of atrial fibrillation in non-
thyrotoxic individuals. The link between thyrotoxic AF and smoking
was less apparent. One research looked at the link between
smoking and chronic thyrotoxic atrial fibrillation, and no association
was observed 4.

CONCLUSION

Hyperthyroidism is one of the critical reversible causes of atrial
fibrillation in patients with no cardiac valvular lesions. It can be
caused by both overt and subclinical hyperthyroidism.
Recommendation: Every patient with a new onset of atrial
fibrillation should have their serum TSH levels tested. In severe
conditions, anti-thyroid medication and beta-blockers should be
used. Treatment is also recommended in subclinical
hyperthyroidism with atrial fibrillation.
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