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ABSTRACT

Heart failure is a public health problem. Atrial fibrillation is the most frequently
associated clinical arrhythmia. The concomitant presentation of both entities por-
tends a worse prognosis. The etiology of cardiac dysfunction is imperative to de-
termine treatment. Amongst these are thyroid diseases. About 6% of patients with
hyperthyroidism present with heart failure as the only clinical problem. We pre-
sent a patient with heart failure and atrial fibrillation, where the etiology was de-
termined to be hyperthyroidism. The patient presented no additional symptoms or
signs of hyperthyroidism (subclinical hyperthyroidism; <3% of cases). Optimal
medical therapy was administered including ablation of the thyroid gland with
radioactive iodine, and successful synchronized electrical cardioversion. The
clinical progress was excellent once the euthyroid state was achieved and she
remained in sinus rhythm.
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Hipertiroidismo e insuficiencia cardiaca

RESUMEN

La insuficiencia cardiaca es un problema de salud piiblica. La fibrilacion auricular
es la arritmia clinica que mds comiinmente se asocia a ella. La presencia concomi-
tante de ambas enfermedades empeora el pronostico. La causa de la disfuncion
cardiaca subyacente es fundamental para el tratamiento, dentro de ella se encuen-
tran las enfermedades del tiroides. Un 6% de los pacientes con hipertiroidismo
presenta clinicamente insuficiencia cardiaca como tnica manifestacion. En este
articulo se presenta una paciente con insuficiencia cardiaca y fibrilacion auricular
en quien se demostro que la causa era el hipertiroidismo. La paciente no presento
otros sintomas o signos clinicos de su enfermedad tiroidea (hipertiroidismo sub-
clinico; <3% de los casos). Se inicio tratamiento médico optimo, asi como ablacion
de la glandula tiroidea con yodo radioactivo; ademads, se realizo una cardioversion
eléctrica sincronizada que resulto efectiva. Tras alcanzar el estado eutiroideo, la
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INTRODUCTION (heritable and acquired). There are also triggering

factors, such as situations of high cardiac output,

Heart failure is a global public health problem, and
Cuba is no exception. Its etiology is varied and in-
cludes coronary disease, arterial hypertension, val-
vular heart disease, cardiomyopathy (hypertrophic,
restrictive, and dilated), and cardiac arrhythmias

including anemia, pregnancy, and thyrotoxicosis.
However, it is not common in daily clinical prac-
tice for metabolic disorders, such as thyroid dys-
function per se, to lead to heart failure since their
diagnosis, based on florid clinical manifestations and
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complementary tests, is usually made ear- '
ly, which allows for the timely initiation of :
appropriate treatment. Nevertheless, a
group of patients may have subclinical a
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forms of thyroid disorders, which makes an
their recognition a little more difficult and, o]
in turn, produces or perpetuates diseases
such as atrial fibrillation, which, over time,
can cause heart failure, cerebrovascular
disease, and death™,

This paper presents the case of a patient
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atrial fibrillation with rapid ventricular re-
sponse, in which heart rate (HR) control
was not achieved, even with high doses of
negative chronotropic medications. This
required a search for a predisposing cause.
The diagnosis of subclinical hyperthyroid-
ism was demonstrated, and, therefore, op-
timal medical therapy was started. The
thyroid gland was ablated with radioactive
iodine, and the synchronized electrical cardiover-
sion was performed, which restored sinus rhythm.
The clinical evolution was favorable: once the eu-
thyroid state was achieved, the clinical manifesta-
tions of heart failure subsided, and the patient re-
mained in sinus rhythm.

st

CASE REPORT

A 55-year-old woman with a history of type I diabe-
tes mellitus was diagnosed 4 years ago (onset was
with diabetic ketoacidosis) and treated with long-
acting insulin (14 IU at night) and crystalline insulin
(10 IU after the main meals of the day). She reports
having been asymptomatic until two days before
admission, when she began to notice palpitations,
without angina, dyspnea, or cough, accompanied by
swelling of the lower limbs. She went to the outpa-
tient clinic, where she was diagnosed with tachycar-
dia of 150 beats per minute (bpm), with irregular
heart sounds and a variable first sound.

The electrocardiogram showed the described FC
and the presence of QRS complexes of 100 ms, not
equidistant from each other, and with the absence of
P waves, pathological Q waves, and ST-T segment
abnormalities, corresponding to atrial fibrillation
with a rapid ventricular response (Figure 1). She
was subsequently transferred to the Cardiology
Emergency Service, and it was decided that she
should be admitted to the Coronary Care Unit. Upon
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Figure 1. 12-lead electrocardiogram performed during admission.
Irregular narrow QRS complex tachycardia with the absence of P

waves.

physical examination, she was observed to be anx-
ious, and the presence of painless grade 1 pitting
edema in both lower limbs was confirmed. In addi-
tion, jugular vein distention was noted (approxi-
mately 10 cm above the angle of Louis), delirium
cordis on auscultation, blood pressure of 130/80
mmHg, and HR of 150 bpm, as well as decreased
breath sounds in the lower third of the right he-
mithorax.

The electrocardiogram was repeated, and a trac-
ing similar to the initial one was obtained. The
posteroanterior chest X-ray revealed an increased
cardiothoracic index, signs of pulmonary conges-
tion, and a small homogeneous diffuse radiopacity of
the right cardiophrenic and costophrenic angles,
compatible with mild pleural effusion (Figure 2).

The resting transthoracic echocardiogram de-
scribed a moderate dilatation of the left atrium (in-
dexed volume of 38.9 ml/mz), normal biventricular
systolic function, absence of valvular or segmental
contractility of the left ventricle abnormalities, with a
prolonged relaxation diastolic pattern (Figure 3).

The initial hypothesis of congestive heart failure
secondary to atrial fibrillation with rapid ventricular
response was made. It was decided, as initial thera-
py, to control the HR with a bolus of digoxin (250
mcg intravenously), together with diuretics (40 mg of
intravenous furosemide every 8 hours and 25
mg/day of spironolactone orally), 5 mg/day of enal-
april orally and anticoagulation with nadroparin (0.6
ml subcutaneous every 12 hours). Despite treat-
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Figure 2. Posteroanterior chest X-ray. An increased cardio-
thoracic index (0.7), congestive hila, and a small homoge-
neous radiopacity is observed at the right cardiophrenic
and costophrenic angles.

ment, the patient maintained a ventricular response
of 120 bpm, and it was decided to add carvedilol
(3.125 mg every 12 hours) without decreasing HR. A
daily digoxin tablet (250 mcg) was added, and the
carvedilol dose was progressively increased up to
12.5 mg every 12 hours, with the intention of achiev-
ing HR control.

Although the signs of congestion were eliminated,
the patient maintained a ventricular response of
around 100 bpm, so it was decided to study possible
predisposing causes of the persistent tachycardia
without attempting a strategy to restore sinus
rhythm. Most of the complementary blood tests
were within the normal range (Table), but the thy-
roid function test helped in the diagnosis of primary
hyperthyroidism by revealing a decrease in TSH
(thyroid-stimulating hormone: 0.1 mIU /L) and an
increase in thyroxine (T4: 320 nmol /L), so treatment
with radioactive iodine (1131) was prescribed.

Rate control was attained, oral anticoagulation
with warfarin was started, and the patient was dis-
charged from the hospital, with follow-up at the out-
patient clinic, after the successful restoration of si-
nus rhythm using synchronized electrical cardiover-
sion on the second attempt once the patient was
already in a euthyroid state.

In the third month of follow-up, a significant clini-

Figure 3. Echocardiogram with apical 4- chamber view.

cal improvement was observed, with increased
functional capacity, disappearance of edema in the
lower limbs, and persistence of sinus rhythm.

COMMENT

Heart failure is a major cause of morbidity and mor-
tality worldwide. Atrial fibrillation, as a cause or
consequence, is a frequently associated disease,
especially if it coexists with thyroid dysfunction.
However, heart failure caused by hyperthyroidism
is not common in daily clinical practicel’“, although
its impact on heart failure with increased cardiac
output is recognized.

Patients with persistent thyroid gland dysfunction
may present structural and functional cardiac
changes. Thyroid hormones can modify cardiac per-
formance through genomic and non-genomic effects”

Triiodothyronine (T3) is the most metabolically
active at the cardiac level.

Thyroid hormones can positively or negatively
stimulate the expression of several genes in cardio-
myocytes. o-myosin heavy chains, the calcium
ATPase (SERCa2+) pump in the sarcoplasmic reticu-
lum, the sodium-potassium pump (Na'/K * ATPase),
Bl-adrenergic receptors, and voltage-gated potassi-
um channels are some of the structures whose
genes are positively regulated. Those negatively
regulated include the B-myosin heavy chain, the
catalytic subunits of adenyl cyclase, the sodium-
calcium pump (Na+/Ca2+), the al thyroid hormone
receptor, and phospholamban, a membrane protein
with 52 amino acid complex that inhibits the calcium
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Table. Summary of complementary laboratory tests performed.

Exam Result Reference value
Erythrocyte sedimentation rate 16 4-20 mm/h
Creatinine 44 47,6 -113,4 umol/L
Aspartate Aminotransferase 24 0-46 U/L
Alanine Aminotransferase 18 0-49 U/L
Albumin 38 38-54¢g/L
Total proteins 58 60-80g/L
Hemoglobin 12.2 120-160 g/L
Hematocrit 0,37 0,35-0,55
TSH 0,1 0,37 - 4,7 mUl/L
Thyroxine (T4) 320 60 - 150 nmol/L
Relevant. I\/Ieasuerlsl\;aS:c.)teinS'
Addis Count (2 hours) Dosabliproteins: No <0.03 mg/min ’
ast: 0 Casts: <250/min
VDRL No reactivo No reactivo
Rheumatoid Factor 7 0-23 Ul/ml

(18G/ 1gA/ 1gM) ELISA

lg, immunoglobulin; TSH, thyroid-stimulating hormone; VDRL, Veneral Disease Re-

search Laboratories

(Ca2+) pump in the sarcoplasm of cardiomyocytes,
which regulates contractility and relaxation. Conse-
quently, thyroid hormones have inotropic, chrono-
tropic, lusitrophic, and dromotropic effects and in-
crease adrenergic sensitivity4'8.

Triiodothyronine (T3) produces arteriolar vasodi-
lation, which causes a decrease in peripheral vascu-
lar resistance (PVR) through the stimulation of nitric
oxide production. The decrease in PVR produces
renal hypoperfusion, which activates the renin-
angiotensin-aldosterone systems’s’g. The persistent
hyperthyroid state then produces heart failure due
to hypercontractility and elevated cardiac output at
rest, tachycardia, supraventricular arrhythmias, sys-
tolic arterial hypertension, increased ventricular
filling pressures and pulmonary pressures, and an
increase in preload3"6. Supraventricular arrhythmias
have their arrhythmogenic substrates in reentry,
decreased action potential, and increased atrial ec-
topic activity7.

Control of HR in patients with atrial fibrillation
and hyperthyroidism can be difficult. However, it is
known that most patients revert to sinus rhythm
after several months of returning to a euthyroid
state. Therefore, the approach to treating patients

with atrial fibrillation caused by hyperthyroidism
should be the cure of the thyroid disease: surgery,
ablation with radioactive iodine (1131), and, to a less-

er extent, pharmacotherapy”"*"".
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