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Eisenmenger’s syndrome is a condition due to any congenital heart defect with
an intracardiac left-to-right communication that leads to pulmonary hypertension with reversed right-to-left blood flow and secondary cyanosis. The main
complications of Eisenmenger’s syndrome are heart failure and arrhythmias.
Amiodarone, the drug of choice for arrhythmia
treatment in such patients, can cause a number of complications, including amiodarone induced thyrotoxicosis (AIT). Hereby, we present a 41-year-old patient
with Eisenmenger’s syndrome who developed AIT and was successfully treated
with radioactive iodine therapy. The patient had an accompanying heart failure
and had been treated with amiodarone due to chronic atrial fibrillation. Twenty
months later he developed an AIT for which was treated with 814 MBq (22 mCi)
radioactive iodine. Since 7 weeks later only a slight decline in thyroid hormones
was observed, the patient was received a transient treatment with methimazole,
which had to be withdrawn soon due to severe leucopenia. Because of the need to
maintain amiodarone, a second ablative radioactive iodine dose was administered
leading to complete clinical remission. In conclusion, this case demonstrates that
even though amiodarone reduces iodine uptake to a very low level, the therapy
with radioactive iodine can be still effective if it is given in a repeated dose to
patients who require continuation of amiodarone.
To cite this article: Neuroendocrinol Lett 2013; 34(8):767–772
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Abbreviations:
AIT
- amiodarone-induced thyrotoxicosis
AM
- amiodarone
ATD
- anti-thyroid drugs
CBC
- complete blood count
CRP
- C-reactive protein
ES
- Eisenmenger’s syndrome
fT3
- free triiodothyronine
fT4
- free tetraiodothyronine
MIBI
- 2-methoxy-isobutyl-isonitrile
oGCS
- oral glucocorticoids
RAI
- radioiodine therapy

INTRODUCTION
Amiodarone is an antiarrhythmic drug frequently
used in the therapy of supraventricular and ventricular arrhythmias (Reiffel et al. 1994). It is a medication
of choice in the treatment of a variety of arrhythmias,
which seems to be more efficient in comparison to
other antiarrhythmic drugs (Reiffel et al. 1994). However, amiodarone may cause a variety of adverse reactions, including thyroid dysfunction. In some instances
this drug impairs the Wolff-Chaikoff effect by slowing
down the thyroid function and thus leads to secondary
hypothyroidism (Amiodarone–Induced Hypothyroidism) (Braverman et al. 1971). On the contrary, the more
commonly observed hyperthyroidism during amiodarone therapy (AIT, Amiodarone-Induced Thyrotoxicosis) is the opposite result of an overactive thyroid due to
the Jod-Basedow effect (Zosin et al. 2012).
The AIT is a life-threatening condition, which
requires additional medical attention and care. It especially concerns elderly patients with left ventricle dysfunction and is accompanied by an increased risk of
death (Kaminski et al. 2012). Thionamides, glucocorticoids, iopanoic acid, lithium and potassium perchlorate inhibit the iodine uptake by the thyroid gland and,
therefore, seem to be the most effective drugs in the
treatment of AIT (Bogazzi et al. 2003, 2007; Dickstein
et al. 1997; Wiersinga et al. 1997; Trip et al. 1994; Davies
et al. 1992; Reichert et al. 1989). The so-called “nonresponders” are usually referred for thyroidectomy
(Gough et al. 2002, 2006; Osman et al. 2002; Farwell et
al. 1995). The use of radioiodine therapy (RAI), which
is a standard treatment for hyperthyroidism, arouses
much controversy, because the radioiodine uptake is
considerably reduced by amiodarone.
In this paper we present a patient with Eisenmenger’s
Syndrome, who developed AIT and was successfully
treated with two courses of the radioiodine.

CASE REPORT
A 41-year-old man with a long-term history of Eisenmenger’s Syndrome (ES) was admitted to hospital
because of a sudden-onset hyperthyroidism. Twenty-

768

eight years ago, the patient was diagnosed with the
cyanotic heart disease, which developed in the course
of a co-existing congenital ventricular septal defect and
patent ductus arteriosus. The patient presented with an
exacerbated heart failure and the atrial fibrillation, for
which oral amiodarone (200 mg/d) therapy had been
initiated some 20 months earlier.
The patient had never suffered from any thyroid
problems in the past. For the last 5 weeks before admission he complained for palpitations, excessive irritability and sweating. Additionally, the patient reported
persistent diarrhoea with a progressive weight loss (5 kg
during 4 months) despite a very good appetite. Physical examination revealed hypertension (155/70 mmHg)
with irregular tachycardia (mean 130 beats/min) and
transient, symmetrical, basilar fine crackles over both
lungs. Neither nodular thyroid enlargement, bruit over
the thyroid gland, nor symptoms of ophthalmopathy
were present. Rapid and nervous speech, brisk acceleration of tendon reflexes, muscle atrophy and general weakness were found. The family history was not
contributory to the thyroid gland disorders. A psychological evaluation revealed decreased quality of life with
high levels of anxiety which had an obvious limiting
effect on patient’s physical strength and increased sensitivity in social relations, submissiveness, passiveness,
mood swings and periodic recurrent depression.
On admission, laboratory findings revealed CBC
(Complete Blood Count): haemoglobin – 13.2 g/dL;
haematocrit – 38.6%; red blood cells – 4.3×1012/L; platelets – 78.9×109/L, white blood cells – 3.4×109/L; TSH:
0.005 (N: 0.27–4.2 μU/mL), thyroid hormones: free tetraiodothyronine (fT4): 32.4 (N: 11.5–21.5 pmol/L), free
triiodothyronine (fT3): 8.9 (N: 3.9–6.8 pmol/L). C-reactive protein was markedly increased (6.0 mg/L; normal
values CRP ≤5.0). Results of laboratory tests at baseline
and during the follow-up are presented in Table 1.
Electrocardiographic examination revealed: AF with
a mean ventricular rate of 130/min; no R wave progression in leads V1-V6; negative T wave in lead I, aVL,
V6; and a left bundle branch block. Echocardiography
revealed an enlarged right atrial area and pressure.
There was an increased right ventricular inflow tract
diameter and impaired diastolic and systolic right ventricular function. The systolic function of the left ventricle was highly impaired as well (Table 2).
Thyroid ultrasonography indicated a markedly
decreased echogenicity without hypervascularity. The
gland volume was 17 ml and there were no nodules.
The radioactive iodine uptake was measured at 5 and
24 hours and was reduced to less than 1.2% and 1.9%,
respectively. Thyroid scintiscan was performed 30 minutes after an i.v. administration of 150 MBq of 99mTc
(Mediso, Hungary) and it demonstrated a lack of isotope
accumulation (Figure 1). Considering the acute clinical
symptoms, the results of hormonal evaluations, thyroid
ultrasonography and scintigraphic findings, the patient
was given ablative (814 MBq = 22 mCi) dose of RAI.
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Tab. 1. Laboratory examination results in the analyzed case.
Duration of AIT
(weeks)

at
baseline

1

Clinic

One week later, thyroid hormones were still elevated:
fT4: 53.2 pmol/L and fT3 – 10.4 pmol/L and 7 weeks
later, only a slight decline in peripheral hormones was
observed (fT4: 49.2 pmol/L, fT3 – 10.1 pmol/L). Therefore, transient treatment with methimazole [Metizol
(Polfa-Rzeszów)] was initiated (60 mg/daily). Due to a
decrease in leukocyte count (to 2.6×109/L) observed in
the control CBC, methimazole was discontinued after
one week. Additionally, oral glucocorticoids (oGCS)
were initiated (prednisone 60 mg/d). Twenty-eight
weeks after the initial RAI treatment and after the
institution of oGCS therapy, serum biochemical tests
revealed: fT4, 39.3 pmol/L, fT3, 9.8 pg/mL, and TSH
less than 0.005 μU/mL.
On follow-up electrocardiographic examination
presented: AF, heart rate 100 bpm. One more ablative
dose of RAI was therefore attempted due to the patient’s
leucopenia in response to methimazole and the lack of
possibility for amiodarone treatment withdrawal.
Shortly afterwards the patient’s general status gradually became stable. Twelve weeks later, thyroid hormones were only slightly elevated (fT4: 31.3 pmol/L,
fT3 – 8.1 pmol/L). While, fourteen weeks later, the
patient presented a complete remission, typical for
patients receiving amiodarone (AM) (fT4: 22.3 pmol/L,
fT3: 6.7 pmol/L). For the next six months, TSH was
still suppressed (<0.01 μU/mL), while free thyroid hormones returned to their reference range. The results
of TPO-Abs, Tg-Abs and TSHR-Abs did not change
significantly during follow-ups. On electrocardiography, sinus rhythm (92/min.) was observed. Currently,
the patient is planned for a heart transplant and still
receives oral amiodarone of 200 mg daily.
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Fig. 1. Thyroid 99mTc scintygraphy [Nucline gamma camera (Mediso,
Hungary]- lack of isotope accumulation in the thyroid gland.
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–

RIT

54
EU*

MMI oGCS RIT

–

TSH
[N: 0.27–4.2 μU/mL]

0.005

0.005 0.005 0.005 0.005 0.005

fT4
[N: 11.5–21.5 pmol/L]

32.4

53.2

49.2

39.3

31.3

22.3

fT3
[N: 3.9–6.8 pmol/L]

8.9

10.4

10.1

9.8

8.1

6.7

TPO-Abs
[N: <34 IU/mL]

31

36

32

31

30

32

Tg-Abs
[N: 10–115 IU/mL]

87

123

119

111

102

107

TSHR-Abs
[N: <2 IU/L]

1.2

1.0

0.8

0.9

0.9

0.8

Hs-CRP
[N: CRP ≤5.0 mg/dL]

6.0

6.3

6.1

6.0

6.4

6.2

Abbreviatitions: HY, hyperthyroid; EU, euthyroid; RIT, raioiodine
therapy; MMI- methimazole; oGCS, oral glucocorticoids

Tab. 2. Echocardiographic examination in the present case.
Variables, parameters
RV inlet [mm]

44.1

TAPSE, mm
Right atrial area,

Results

17.8
cm2

18.1

Pulmonary acceleration time, ms

67.2

LV end-diastolic diameter, mm

36.7

LV ejection fraction, %

12

Left atrial area, cm2

11.5

MV E/e’

6.2

Abbreviations: RV, right ventricular; TAPSE, tricuspid annular plane
systolic excursion; LV, left ventricular; MV, mitral valve.

DISCUSSION
Eisenmenger’s syndrome was first described by Victor
Eisenmenger in 1897 (Eisenmenger et al. 1897). This
condition is characterized by the course of pulmonary
vascular defects arising due to a chronic and severe
intracardiac shunt at the level of the heart and large
arteries, usually because of a congenital heart defect.
Eisenmenger’s syndrome leads to the development of
irreversible pulmonary hypertension as a result of the
adaptive remodelling of the vascular bed. The complications of Eisenmenger’s syndrome comprise heart failure, pulmonary haemorrhage, and cardiac arrhythmias.
This severe cardiac condition often results in
tachyarrhythmias, as it was observed in the patient ana-
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lyzed in this case study. Due to supraventricular tachycardia (VT), our patient received 200 mg of AM. Since
the introduction of this drug, the incidence of AIT has
risen from 2% to 12% (Conen et al. 2007, Bartalena et al.
1996). AIT seems to be a difficult treatment challenge.
This is due to the drug’s long half-life period, which
can even achieve six months (Newman et al. 1998). The
daily dose of AM contains 7–21 mg of iodide, which
equals 50- to 100-fold excess over normal daily requirements in an adult. This possibly contributes to reduced
effectiveness of thionamide, which probably results
from elevated intrathyroidal iodine levels (Harjai et
al. 1997). Most of the studies revealed that AIT might
occur at any time during AM therapy, even 12 months
after its withdrawal (Martino et al. 2001). In our case,
AIT appeared after 17 months from the initiation of
AM therapy. Other difficulties observed during the
therapy resulted from the prolonged time of normalization of free T4 levels.
In everyday practice, it is very difficult to distinguish
between the two forms of AIT: type 1 (iodine-induced
hyperthyroidism), type 2 (destructive thyroiditis) and
mixed. However, Bartalena et al. (1996) showed that
IL-6 is markedly elevated in Type II AIT and normal
to slightly increased in Type I. Recently, thyroid [99mTc]
2-methoxy-isobutyl-isonitrile (MIBI) scintigraphy has
been suggested as a useful diagnostic tool to follow
patients with AIT (Piga et al. 2008). A diffuse MIBI
retention, indicative of a hyperfunctioning tissue, was
present in all Type I AIT patients, whereas in Type II
AIT cases there is no significant uptake, suggesting a
destructive process.
AIT exacerbates the mortality risk, especially the in
elderly with severe left ventricular dysfunction. However, the severity of the thyrotoxicosis does not affect the
mortality in AIT (O’Sullivan et al. 2006). High mortality rates in patients with severe left ventricular dysfunction are most likely related to advanced cardiac disease
rather than to administration of AM (Zosin et al. 2012).
In our case, despite many contraindications, recurrent
amiodarone therapy was necessary during the period
awaiting heart transplantation, as the use of other antiarrhythmic agents appeared totally ineffective.
According to the literature review, AIT is always a
difficult challenge (Bartalena et al. 1996, Broussole et
al. 1989). In AIT treatment, antithyroid drugs (ATDs)
seem to be a reasonable and effective therapeutic
approach. The majority of authors (Davies et al. 1992,
Bartalena et al. 1996; Bogazzi et al. 2009; Broussole et
al. 2009) consider ATDs the treatment of choice in AIT
patients. Furthermore, steroids alone or adjuvant with
ATDs have been employed in AIT at different doses
(15–80 mg prednisone or 3–6 mg dexamethasone daily)
and at different time schedules (for 7–12 weeks) in Type
II AIT (Bartalena et al. 1996, Bogazzi et al. 2007, Bogazzi
et al. 2009, Bogazzi et al. 2012, Broussole et al. 1989,
Simon et al. 1984, Wipmfheimer et al. 1982). Steroids
are beneficial because of the inhibition of 5’-deiodinase
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activity and due to their stabilizing and anti-inflammatory effect. Results of the steroid treatment, either alone
or in combination with ATDs or plasmapheresis are
favourable in most studies of patients with Type II AIT
(Broussole et al. 1989; Simon et al. 1984; Wimpfheimer
et al. 1982; Diamond et al. 2004, Aghini-Lombardi 1993;
Leger et al. 1993; Bonnyns et al. 1989). Unfortunately,
data pertaining to patients with Type I AIT are scant,
and the available literature data suggest a limited effectiveness (Bartalena et al. 1996). Moreover, thyrotoxicosis may recur once the steroid treatment is discontinued
(Simon et al. 1984).
Potassium perchlorate can be another treatment
option for AIT (Trip et al. 1994; Reichert et al. 1989;
Arias et al. 2011; Wolf et al. 1998; Martino et al. 1986).
One serious limitation for the use of potassium perchlorate is its toxicity; leucopenia, agranulocytosis, anaplastic anemia, and renal side-effects (Wolf et al. 1998;
Anonymous 1961). Several authors presented patients
with type II AIT who were treated prospectively with
Iopanoic acid or its derivatives [sodium ipodate (Oragrafin) or sodium iopanoate (Telepaque)] combined
with a thionamide (propylthiouracil or methimazole)
(Bogazii et al. 2002, 2003; Chopra et al. 2001). Iopanoic
acid is an iodinated cholecystographic agent, which
inhibits deiodinase activity and reduces the conversion of T4 toT3. On the other hand, good results were
obtained by Dickstein et al. (1997) using lithium bicarbonate in 9 patients with AIT. According to the others,
thyroidectomy under local or general anesthesia is an
effective bridge to complete curative treatment of AIT,
especially in cases of pharmacotherapeutic resistance
(Gough et al. 2002; Farwell et al. 1990; Tomisti et al.
2012; Berti et al. 2007; Houghton et al. 2004; Williams
et al. 2002; Claxton et al. 2000).
Osman et al. (2002) suggested RIT to be ineffective
in AIT compared to other forms of thyrotoxicosis therapy. The high iodine content of AM and low radioactive iodine uptake decrease its effectiveness. However,
according to Gursoy et al. (Gursoy et al. 2008) and our
previous observations (Czarnywojtek et al. 2009), this
type of therapy often appears to be the treatment of
choice in clinical practice. Hermida et al. (Hermida et
al. 2004) used RAI to prevent the recurrence of AIT in a
patient requiring the reintroduction of AM for tachyarrhythmias. In the retrospective cohorts of Type I AIT
patients Bogazzi et al. (2010) and Albino et al. (2009)
observed satisfactory results of recombinant human
thyrotropin as an adjuvant before RIT.
In the case of our patient, in spite of severely
decreased radioactive iodine uptake, we intended to use
a combined therapy of RIT and oGCS. Our report demonstrates the key role of RIT in cases of ineffectiveness
of alternative treatment methods. This choice of this
treatment resulted from our extensive clinical observations based on everyday practice (Czarnywojtek et al.
2009). Leucopenia is a major contraindication for ATDs
therapy, while thyroidectomy was not recommended
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due to the serious clinical condition of our patient.
Thus, RIT seemed to be the optimal choice of cure for
this specific case, even though it is not the first line
treatment method in AIT. Usually, RIT is performed as
an additional second choice therapy. In spite of the fact
that the first RAI course appeared to be ineffective, we
decided to repeat the dose. Unfortunately, the replacement of amiodarone with an alternative antiarrhythmic
drug was impossible due to their overall ineffectiveness
hence the continuation of AM was necessary.
In conclusion, our case report supports the role of
radioiodine treatment in amiodarone-induced thyrotoxicosis. Although RIT is not deemed the first line
therapy in AIT, in some rare cases in may prove beneficial and hence should be considered as an alternative
approach in patients with contraindication to antithyroid drugs and who cannot be operated because of concomitant disorders.
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