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Case Report

Invasive Heart Rate Control as a Salvage Therapy in
Amiodarone-induced Thyroid Storm

Amiodaron Kaynakli Tiroid Firtinasinda Kurtarma Tedavisi Olarak

invaziv Kalp Hizi Kontrolii
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ABSTRACT

Atrial fibrillation (AF) is the most common arrhythmia, and amiodarone
is one of the most commonly used drugs for medical cardioversion of
AF, which should be used carefully due to its toxic effects. Amiodarone-
induced thyrotoxicosis (AIT) may develop in amiodarone-treated patients.
In contrast, the most common rhythm disturbance accompanying a
thyroid storm is AF. This association may put both AF and thyrotoxicosis
treatment into a vicious circle, leading to Al cardiomyopathy. Herein,
we aimed to present atrioventricular node ablation as a salvage therapy
in a patient with AIT who had AF-causing hemodynamic impairment,
resistance to medical therapy, and cardioversion.
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oz

Atriyal fibrilasyon (AF) en sik gorilen aritmidir ve amiodaron, AF'nin
medikal kardiyoversiyonunda en sik kullanilan ve toksik etkileri
nedeniyle dikkatli kullanilmasi gereken ilaclardan biridir. Amiodaron
ile tedavi edilen hastalarda amiodaron ile indiiklenen tirotoksikoz
(AIT) gelisebilir. Buna karsilik, bir tiroid firtinasina eslik eden en yaygin
ritim bozuklugu AF'dir. Bu iliski hem AF hem de tirotoksikoz tedavisini
kisir bir déngliye sokabilir ve aritmi kaynakli kardiyomiyopatiye yol
acabilir. Burada hemodinamik bozukluga neden olan, medikal tedaviye
ve kardiyoversiyona direncli AF'si olan bir AIT hastasinda kurtarma
tedavisi olarak atriyoventrikiiler digim ablasyonunu sunmayi
amagladik.

Anahtar kelimeler: Atriyal fibrilasyon, tirotoksikoz, AV dugum
ablasyonu

INTRODUCTION

Atrial fibrillation (AF) is the most common sustained
arrhythmia and is associated with increased mortality and
stroke incidences'. Comorbidities such as thyrotoxicosis,
valve disorders, and atherosclerosis may cause AF and
make it difficult to control. Amiodarone is an iodine-
containing medical agent used in many different types
of arrhythmias. It may cause toxicity in the eyes, lungs,
thyroid, and liverz. Amiodarone-induced thyrotoxicosis
(AIT) developsin3-10% of amiodarone-treated patients®*.
In contrast, the most common rhythm disturbance
accompanying a thyroid storm is AF° This association

may put both AF and thyrotoxicosis treatment into a
vicious circle, leading to Al cardiomyopathy. We aimed
to present atrioventricular (AV) node ablation as a
salvage therapy in a patient with AIT who had AF-causing
hemodynamic impairment, to medical
therapy, and cardioversion.

resistance

CASE REPORT

Written informed consent was obtained from the
patient for the publication of this case report and
accompanying images.
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A 45-year-old male patient with a history of mitral
valve replacement surgery, AF, and heart failure with
mildly reduced ejection fraction was admitted to an
external center with complaints of breathlessness and
palpitations. Electrocardiogram (ECG) revealed AF with
a high ventricular response. First, the rhythm control
strategy was used with an amiodarone infusion, followed
by external electrical cardioversion. High-dose beta-
blocker and digoxin were given with amiodarone for rate
control when rhythm control could not be achieved.
Due to failure of a ventricular response rate control,
additional amiodarone infusion (approximately 4 g) was
administered to the patient in the external center. The
patient was followed-up in the external center for 7 days.
A daily intravenous infusion of about 1-g amiodarone was
given for 4 days. Peroral maintenance amiodarone was
not given. The heart rate still could not be controlled.
Along with the worsening of the patient's initial
complaints, a progressive decrease in the left ventricular
ejection fraction (LVEF) was detected (from 45% to 20%).
Therefore, the patient was implanted with an implantable
cardioverter defibrillator (ICD) for primary prevention at
the external center.

The patient was referred to our center due to frequent
ICD shocks in an electrical storm and decompensated
heart failure. He had low flow symptoms and frequent ICD
shocks. In his physical examination, cachexia, arrhythmic

heart sounds, tachycardia, and bilateral crepitant rales
were detected. Initial ECG revealed a rapid ventricular
response AF (Figure 1). Echocardiography showed LVEF
of 20% and global hypokinesia. ICD recordings showed
inappropriate ICD shocks due to AF, and sinus rhythm
could not be achieved despite these shocks. We did not
give additional |V or peroral amiodarone after transferring
the patient.

Laboratory tests showed free T, value of 26 ng/
dL (normal range: 0.7-1.9 ng/dL); thyroid stimulating
hormone was <0.01plU/mL (hormal range: 0.38-3.80 plU/
mL); and free T, was 9.5 pg/mL (normal range: 1.4-3.8 pg/
mL). No other remarkable abnormalities were observed.
Chest X-ray revealed the bilateral pleural effusion and
cardiomegaly. Thyroid auto-antibody results were
negative. AIT was considered the underlying etiology
of tachycardia. Immediately, antithyroid treatment of
methimazole 2x30 mg and prednisolone 2x40 mg was
started. Repeated electrical cardioversion was performed
after no thrombus was observed by the transesophageal
echocardiography. General condition of the patient
deteriorated gradually. Because the general condition
and hemodynamic status of the patient were unstable,
total thyroidectomy and/or radioactive iodine (RAI)
treatment was not considered appropriate according to
a multidisciplinary decision.

: jj ' i 4 K SR By
" |Il._,._.'L\,. _u';_,_-q__h,.jl,_,_.";,_.l'L_u. ln.__. L., -|IL_, . J‘I__r-l‘l_\_,Jll._\_,.. - rq__ A

1] [
avR »

e S s e o e e i e

avl e

I S e g SRR R

N T N R o T L_,J'L_,—rl._,—ﬂ,_,-".__,—ﬁu_,drl,_,—“_ ,—IL_J—"L,.-IL_,
P I O N R OO T R O AP VNG WS O O W LI, RN, I OO, W, g, OO, VO R R O O T S
e e M e e e R MV e

e e e e T e e i e, e ) g o e e | e e o ey

avF Y e P P L o R ] O R, A R B i I, G IR N R IS O ), GI PR 1T L P O U [P O P,

247 msec
242 BFM
Wi [ S e e e i e e e e B e i i aien At Mo st i e e B e T e e R e R
1282 msec 367 msec 240 msac
205 BPM 183 BPM

W Jbr%—HﬁJl‘w H,N.Jll___ J,JH‘_

va |—J1_/-’|.V—JI r—"'|.~

Vs W

.»—L _,l._‘/..._.ll_‘_,_. L ,—‘nL_Jq_r'

aas A bl

e s o o MRS P SRy

¥ Mfr A A
'L \r—JL\H fL&\ ru UL,»L Lj:: | ﬁ. L,jl:fbl:'b WJJ’#

250 BPM

e e PN s I PR

5 L T

o I 1 8
AL

il N bk JLﬁL,—urL,JLJL_,J amsmEEEmy e

Mo AT Wl 1 Lo 206 FV I I Luadzi

Figure 1. Baseline electrocardiogram showed atrial fibrillation with rapid ventricular response.
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AV node ablation was planned to arrange the
ventricular response for a uncontrolled AF. AV node
ablation procedure was applied to the area where the
proximal AV node and supraventricular signals of the
patient were recorded with the radiofrequency ablation
catheter for 120 seconds, with an average power of 50
watts and 52°. After the procedure, permanent complete
AV block was achieved (Figure 2), and the heart rate
was 100 bpm. Significant reduction in the symptoms
was observed immediately after the successful
procedure, followed by uneventful patient recovery. In
the echocardiographic examination performed 3 days
later, a significant improvement was found with a LVEF
of 40%. On discharge, the basal heart rate was 80 bpm.
Methimazole (2x15 mg) and prednisolone (2x16 mg) were
given.

During his follow-up, it was observed that the AV
conduction improved the functional capacity of the
patient, and thyroid hormone values reached normal
limits. At the third month after discharge, methimazole
and prednisolone treatments were completely stopped.
The patient has been followed-up for 3 years with AF with
a normal ventricular response without any symptoms.

E. E. Ozcan et al. AV Node Ablation in Thyrotoxicosis

DISCUSSION

Patients with AIT may present with clinical scenarios
ranging from palpitation to a progressive hemodynamic
impairment. The effects of amiodarone on the thyroid
gland could be seen within days after starting treatment
and/or up to several months after its discontinuation®.
Because of the differences in the pathophysiology and
treatment modality, AIT cases are divided into two
subtypes. Type-1 AIT (AIT) is mentioned when there is
an increase in thyroid hormones due to excess iodine in
the patients with a concomitant thyroid disease, such as
nodular goiter or Graves' disease. Type-2 AIT (AIT) is a
condition in which thyroid hormones are released due
to cell damage caused by the direct cytotoxic effect
of amiodarone on thyroid follicular cells in patients
with a healthy thyroid gland’. The thyrotoxicosis results
in an excess release of the preformed T, and T, into
the circulation®. The iodine-131 uptake test could help
to differentiate AIT, from AIT,. AIT, is treated with a
thionamide (methimazole 30-40 mg daily), and AIT, is
treated with the glucocorticoids. The European Thyroid
Association recommends total thyroidectomy and/
or RAIl treatment in case of a deteriorating cardiac
function in the AIT’. Because the general condition and
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Figure 2. On the left side of the electrocardiogram, it is seen that the ventricular response slows down and ends with RF
ablation, and on the right side of the electrocardiogram, heartbeats start a few seconds later.

RF: Radio-frequency
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hemodynamic status of our patient were unstable, total
thyroidectomy and/or RAI treatment was not considered
appropriate according to a multidisciplinary decision.

AF may have an impact on hemodynamics and
symptoms. One of the main AF management strategies
is the control of heart rate. Amiodarone may be a good
option for the acute treatment of patients with heart
failure. Electrical cardioversion should be considered
when medical therapy fails to control the heart rate. If
all noninvasive methods fail, invasive therapies, such as
AV node ablation and permanent pacing, are considered.
Ablation of the AV node is an effective therapy and
with almost 100% success rates®". Our patient had
AIT aggravated AF with failed medical and electrical
cardioversion. Radiofrequency catheter ablation of AV
node relieved symptoms and improved the patient’s
functional status.

AV node ablation improves symptoms and cardiac
function in patients with AF by controlling the heart
rate. Moreover, ventricular desynchrony develops due
to a permanent right ventricular pacing, and worsening
of LVF may be observed. The recent Ablate and Pace
for Atrial Fibrillation-cardiac resynchronization therapy
(APAF-CRT) trial showed that AV node ablation + CRT
was superior to pharmacotherapy in reducing mortality
in patients with permanent AF and narrow QRS™. Our
patient previously had an ICD implanted as a primary
prevention. The functional status of our patient was New
York Heart Association class 1, LVEF was improved, and
the patient’s AV conduction recovered in the follow-up.
Therefore, CRT-D upgrade was not planned.

In conclusion, thyroid storm could be triggered
by amiodarone toxicity. AV node ablation should be
considered a salvage therapy in patients who have a
hemodynamicviciouscircleduringthyroid stormand have
pacemaker/ICD implanted due to the other indications.
In addition, ICD implantation may have catastrophic
consequences in patients without appropriate heart rate
control.
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