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ABSTRACT

Background Atrial fibrillation is a well known manifestation of hyperthyroidism , we

studied whether subclinical hyperthyroidism in clinically euothyroid persons is a risk factor
for atrial fibrillation .

Method we studied 267 persons , the subject was classified into 3 groups according to
the serum TSH

group I: (174 ) persons compromised those with normal values of serum TSH (0.25-5
pU/ml) and T3 , T4 within normal limit , this group considered as control group.

group Il: ( 61 ) persons those with low serum TSH ( < 0.25 pU/ml) and with elevated
serum T3 and T4 i.e overt hyperthyroidism.

group Ill:  ( 32) persons those with low serum TSH ( < 0.25 uU/ml ) and T3 and T4
within normal limit i. e. sub clinical hyperthyroidism .

Result: Atrial fibrillation ( AF ) was presented in 4 only from 174 with a percent of ( 2.3

%) in group 1 ,but 9 only from 61 persons with a percent of ( 13.8 %) were presented in
group I, while 4 only from 32 persons with a percent of (12.7 %) in group Il .

There is significant difference ( P < 0.01 ) between group | when it compared with other
groups .

Conclusion: Low serum thyrotropin concentration is associated with more than 5 fold
higher likely hood for the presence of AF with no significance difference between subclinical
and overt hyperthyroidism .

INTRODUCTION

Atrial fibrillation (AF) is a common
dysrrhythmia representing an independent

morbidity resulting from embolic events
[3]. Generally, AF is associated with
advancing age and cardiovascular

risk factor for cardiovascular events [1].
The rapid and irregular heartbeat produced
by AF increases the risk of blood clot
formation inside the heart. These clots may
eventually become dislodged, causing
embolism, stroke and other disorders [1,2].
AF may occur in patients with a variety of
cardiovascular or chronic diseases as well
as in normal subjects. It is the most
common cardiac complication of
hyperthyroidism. AF in thyrotoxicosis is
associated with significant mortality and

conditions such as hypertension, coronary
artery  disease, valvular disease,
cardiomyopathy (heart enlargement and
weakening), and  congestive  heart
failure(4). Thyroxine (T4) and
triiodothyronine (T3) are tyrosine-based
hormones produced by the thyroid gland.
The major form of thyroid hormone in the
blood is thyroxine (T4). The ratio of T4 to
Tsin the blood is roughly 20 to 1.
Thyroxine is converted to the active T;
form (3 to 4 times more potent than T,) by
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deiodinases. TSH stimulates the thyroid
gland to secrete the thyroid hormones.
TSH  production is controlled by
thyrotropin releasing hormone (TRH),
which is synthesised in the hypothalamus
and transported to the anterior pituitary
gland via the superior hypophyseal
artery(5), Hyperthyroidism is a well
established cause of atrial fibrillation (AF)
and Atrial fibrillation in thyrotoxicosis is
associated with significant mortality and
morbidity resulting from embolic events .
Somatostatin is also produced by the
hypothalamus, and has an opposite effect
on the pituitary production of TSH,
decreasing or inhibiting its release. [6.)
Thyroid hormones exert their
cardiovascular effects either directly
through nuclear thyroid receptors or
indirectly by influencing
sympathoadrenergic system and altering
peripheral vascular resistance (figure 1).
Binding of thyroid hormones to nuclear
receptors result in increased gene
transcription of cardiac myocyte proteins
[7]. Thyroid hormones up regulate
sarcoplasmic Calcium ATPase, myosin
heavy chain alfa, voltage gated K+
channels, Na+ channels and betal
adrenergic receptors [8]. These effects
result in increased heart rate, systolic
hypertension, increased ventricular
contractility and cardiac hypertrophy.
Changes in electrophysiological
characteristics of atria  result in
dysrhythmias, especially atrial fibrillation,
in patients with hyperthyroidism [9].
Thyroid hormones reduce peripheral
vascular resistance [10] and increase
oxygen demand of tissues, thus increasing
cardiac workload. The availability of
sensitive assays for thyrotropin (TSH) has
resulted in the identification of patients
who have low serum TSH concentrations
(<0.5 pU/mL [mU/L]) but normal serum
thyroxine (T4) and triiodothyronine (T3)
concentrations, a constellation of findings
defined as subclinical hyperthyroidism.
These patients have few or no symptoms or
signs of hyperthyroidism. [10]

PATEINTS AND METHOD

A-  patients selection : we studied 267
persons ( age 39 = 2.9 ) , those persons
classified into 3 groups :
group | : ( 174 ) persons include those
with normal values of serum TSH (0.25 -5
pU/ml) and T3 , T4 within normal limit ,
this group considered as a control group .
group Il : ( 61 ) persons those with low
serum TSH ( < 0.25 pU/ml) and T3 , T4
were elevated i, e overt hyperthyroidism .
group 1 : ( 32 ) persons those with low
serum TSH ( < 0.25 pU/ml ) and T3, T4
within  normal  limit i.e subclinical
hyperthyroidism .
All those persons were collected from Al-
Hussein teaching hospital ( Cardiac centre ,
outpatient and inpatient ) for ten months
from April 2009 to February 2010 , most
of patients in group Il are a known cases of
overt hyperthyroidism , while group Il
either treated on previously or accidental
finding.
B- Laboratory Data : 3 CC of serum
sample were collected from persons onby
using an automated quantitative test for
use on the VIDAS instruments by the
assay principle combines an enzyme
immunoassay competition method with a
final fluorescent detection (ELFA) by the
assay principle  for measurement of
thyroid hormone test 11 . These subjects
were matched on the basis of thyroid
function test TSH ( 0.25-5.00 pU/L),
Free T3 (0.92 — 2.33 nmol/L) and Free T4
(60-120 nmol/L) (12).
Electrocardiography were done for all
patients and control groups (13) .
C-  Statistical analysis : All the values
were expressed as means + standard
deviation . Data were analyzed by one
way analysis of variance ( ANOVA) for
equal sample size and independent
sample T- test to differentiate between
two groups . Using computerized SPSS
program . P .value < 0.05 considered to
be lowest Ilimit of significance

RESULTS

The characteristic of this study ( control
and case ) were shown in table |
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Atrial fibrillation was presented in 4 only
from the ( 174 ) persons with a percent of
(2.3% ) in group I, while in group Il , AF
was found in 9 only from 61 persons
with a percent of (14.7 %),

In group Il ( subclinical hyperthyroidism
) AF it had been found in 4 only from 32
patients with a percent of (12.5%) .

There were a significance difference in
patients with AF in group Il or group Il in
compared with control group (group 1) i.e
(P<0.01)...Table 2

The biochemical parameters of all groups
with their values were shown in Table 3

DISCUSSION

Atrial fibrillation is reported in 10 - 15% of
patients with hyperthyroidism [13 ].

and sinus tachycardia is the most common
arrhythmia in hyperthyroidism [14]. AF in
thyrotoxicosis  is  associated  with
significant mortality and  morbidity
resulting from embolic events [12]. The
risk factors for AF in patients with
hyperthyroidism (age, male sex, ischemic
heart disease, congestive heart failure and
valvular heart disease) are similar to those
in the general population [15]. AF occurs
in up to 15% of patients with
hyperthyroidism [14] compared with 4%
incidence in the general population [16]
and is more common in men and in
patients  with  triiodothyronine  (T3)
toxicosis [3]. Overt hyperthyroidism
induces a hyperdynamic cardiovascular
state (high cardiac output with low
systemic vascular resistance), which is
associated with a faster heart rate,
enhanced left ventricular systolic and
diastolic ~ function, and increased
prevalence of supraventricular
tachyarrhythmias [17].

TABLES AND FIGURES

Thyroid hormones may exert both genomic
and nongenomic effects on cardiac
myocytes [17]. The genomic effects of
thyroid hormones are mediated by
transcriptional activation or repression of
specific target genes that encode both
structural and functional proteins [18]

In this study we have showed that the
prevalence of atrial fibrillation increased in
subclinical and overt hyperthyroidism |,
when they compared with normal person,
In a large study by Krahn et al, overt
hyperthyroidism accounted for <1% of
cases of new onset atrial fibrillation.
According to these investigators, although
serum thyroid hormone should be
measured in all patients with new onset
atrial fibrillation to rule out
hyperthyroidism, [19].

Therefore, although serum thyrotropin
should be measured in all patients with
new-onset atrial fibrillation in order to rule
out thyroid disease, , [19]. . However, as
many as 13 percent of patients with
unexplained atrial  fibrillation  have
biochemical evidence of hyperthyroidism.

[20-21].
CONCLUSION

Atrial  fibrillation is well  known
manifestation of overt hyperthyroidism
in this study we found that subclinical
hyperthyroidism i.e. low serum T.S.H and
with normal both T3 and T4 in clinically
euothyroid person a risk factor of atrial
fibrillation and no significant difference of
overt hyperthyroidism .

RECOMMENDATION

We suggest that thyroid function test
should be done for any patient with atrial
fibrillation specially first attach .

Table 1
Parameters Control Patients
No. 250 No. 17 %
Age 39.2+29 376+27
sex male 172 68.8 AR 64.7
female 78 31.2 1 35.3
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Table 2

control 4 170 174
(2.3%) (97.7%) (100%)

Hyperthyroidism | 9 * 52 61
(14.7%) (85.3%) (100%0)

Subclinical 4* 28 32

hyperthyroidism | (12.5%) (87.5%) (100%)

TOTAL 17 250 267
(6.4%0) (93.6%)

* Significantly different as compared with control group (P< 0.01)
While there was no significance between group Il in compared with group 111 .

Table 3

(TsH  |27+13 ] + 1.3 0 084 + 0.062* 0 075 + 0.05*
T3 0.701+ 0.16 7.855 + 2.33* 0.92 +0.79
T4 60.488+ 29.7 141.52+ 14.54* 60.8 + 25.3

Figure 1. Sites of Action of Triiodothyronine on Cardiac Myocytes.
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