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Abstract

The achievement of euthyroid state has been suggested in patients with thyrotoxicosis undergoing surgery to reduce the risk of thyroid storm. However, euthyroid state
could not always be achieved by antithyroid drugs. Therefore, therapeutic plasma exchange (TPE) is an option in this condition. A 58-year-old male patient with a history
of type-2 diabetes using 200 mg amiodarone per day, admitted for diabetic ketoacidosis (DKA), induced by thyrotoxicosis. with palpitation, sweating, polyuria, and
polydipsia. Euthyroid state could not be achieved, despite all apropriate treatments for thyrotoxicosis. Therefore, preparation with TPE followed by total thyroidectomy
was planned. A 35% decrease in fT3 (free T3) and fT4 (free T4) levels were achieved, after two sessions of TPE. A 74-year-old male patient, admitted for acute anterior
myocardial infarction (AMI) induced by thyrotoxicosis due to Graves’ disease. Multiple vessel disease was detected on primer percutanous coronary angiography, and
an emergency coronary artery bypass grafting (CABG) was planned. Therefore, preperation with TPE was planned before surgery. A substential decrease in fT4 and fT3
levels (45% and 72%, respectively) levels were achieved, after one session of TPE. Most of the studies evaluating the efficacy of TPE in patients with thyrotoxicosis are
including patients with Graves’ disease and toxic multinodular goiter, and TPE was indicated as an effective option for preparation of these patients for surgery. However,
as presented in case 1, TPE may not be effective in amiodarone induced thyrotoxicosis (AIT) as in cases with thyrotoxicosis due to Graves’ disease.
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Introduction Amiodarone has some side effects on thyroid gland, which are due

to amiodarone’s high iodine content or its direct toxic
The term thyrotoxicosis refers to the hypermetabolic clinical

condition resulting from the elevation of the serum thyroid
hormone levels [1]. The most common etiologies are Graves’

effect on thyrocytes. The type-1 AIT is resulting from excess
thyroid hormone synthesis and release, whereas the type-2 AIT is

disease, toxic multinodular goiter and toxic adenoma. Antithyroid
drugs, radioactive iodine and thyroidectomy are three conventional
treatment options generally selected according to the specific cause
of hyperthyroidism [2].

Amiodarone is an antiarrhythmic agent used to maintain sinus
rhythm after cardioversion of severe ventricular arrhythmias [3].
Each tablet contains 75 mg iodine and 10% of the iodine content is
released as free iodine every day [4].
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resulting from the destructive thyroiditis that leads to the release of
preformed thyroid hormones [5].

In a patient with severe thyrotoxicosis, or who is going to be
operated for different causes, including thyroidectomy, the
treatment options to achieve euthyroid state or to decrease T4 and
fT3 levels are lugol solution, glucocorticoids, lithium carbonate,
beta blockers, cholestyramine, radiocontrast agents, and finally
TPE [6].

TPE is a blood purification technique that patient’s blood can be

separated into its components, with selective removal of the full
plasma [7].
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A huge body of evidence supports the use of TPE as a possible
treatment option for patients with thyrotoxicosis undergoing
surgery for any reason, who are resistant to antithyroid drugs,
or those requiring urgent treatment for thyrotoxicosis. However,
the effect of TPE on different causes of thyrotoxicosis is not well
known so far. Therefore, herein, we present two cases of severe
thyrotoxicosis due to AIT and Graves’ disease who responded to
TPE, differently.

Case presentation
Case 1

A 58-year-old male patient with a history of type-2 diabetes,
using 200 mg amiodarone per day due to ventricular arrhythmia
for several years, admitted to emergency room with palpitation,
sweating, polyuria, and polydipsia. The physical examination was
unremarkable except for a sinus tachycardia with a heart rate of
130 beats/min. Laboratuary analysis indicated the presence of
DKA and thyrotoxicosis. His plasma glucose was 613 mg/dL,
arterial pH was 7.19 log [H+], serum TSH was <0.005 mIU/mL
(0.4-4), T3 was 5.47 pg/ml (1.57-5.3), T4 was 5.3 ng/dl (0.8-1.9)
and TSH receptor antibody (TRAD) level was 5.3 IU/L (0-14).

Neither nodule nor excess blood flow were present on gray-
scale and color Doppler ultrasonography of the thyroid gland.
After appropriate physical examination and laboratory analysis,
the underlying cause of DKA was shown to be associated with
AIT. After appropriate treatment for DKA, propronolol 80 mg/
day, methimazole 40 mg/day, and methylprednisolone 60 mg/day
were started for thyrotoxicosis. Despite all above treatments, the
patient’s general condition deteriorated and his fT4 levels increased
to >7.7 ng/dL, 3 weeks after admission (Figure 1). Therefore,
total thyroidectomy and preparation with TPE before surgery was
planned. TPE was performed with plasma exchange method by
Spectra Optia Apheresis System and %5 albumin and isotonic
saline were used for replacement of plasma. The exchange volume
was 2 L for each session and every session was lasted for two and
half hours. After two sessions, fT4 and fT3 levels decreased only
modestly to 5.15 ng/dL and 2.22 pg/mL, respectively, which was
consistent with a 35% decrease in thyroid hormone levels (Figure
1 and Figure 2). The patient underwent total thyroidectomy under
medical treatment. No compliacation developed during or after

surgery.
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Figure 1. The fT4 levels of case 1 before and after TPE
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Figure 2. The fT3 levels of case 1 before and after TPE

Case 2

A 74-year-old male patient admitted to emergency department
with chest pain, palpitation, and sweating. On biochemical
analysis his serum TSH was <0.005 mlU/mL, fT3 was 10.6 pg/
mL, fT4 was 4.5 ng/dL, and TRADb level was 24 TU/L (0-14). A
diagnosis of AMI induced by thyrotoxicosis due to Graves’ disease
was made according to ECG and biochemical analysis. Treatment
with propranolol 80 mg/day, methimazole 40 mg/day, and 10
drops/ 3 times/ day of lugol solution was started. Multiple vessel
disease was detected on primer percutanous coronary angiography
and an emergency CABG was planned by cardiology department.
Therefore a TPE was performed, after one session, fT4 and fT3
decreased to 2.48 ng/dL, and 2.96 pg/mL (Figure 3 and Figure 4),
respectively, which were consistent with 45% and 72% decrease in
fT4 and fT3 levels. The patient underwent CABG surgery without
any complication. The patient became euthyroid after one month
of treatment with antithyroid drugs. Both patients’ fT3 and T4
levels, before and after TPE, was presented in Figures 1, 2, 3, and
4. Informed consents were obtained from both patients.
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Figure 3. The fT4 levels of case 2 before and after TPE
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Figure 4. The fT3 levels of case 2 before and after TPE

Discussion

Antithyroid drugs, total thyroidectomy and radioactive iodine
ablation are three conventional treatment modalities for the
treatment of thyrotoxicosis [2]. In a patient with thyrotoxicosis,an
euthyroid state should be achieved or the thyroid hormon levels
should be decreased maximally, to minimize the risk of thyroid
storm during surgery [8].

If the euthyroid state is not achieved, mortality associated with
surgery can be up to 46%. Thyroid surgery should be considered
for cases of thyrotoxicosis resistant to antithyroid drugs, and/or
complicated with end organ failure that has not responded to the
antithyroid drugs and appropriate treatments [9].

Lugol solution, glucocorticoids, lithium carbonate, beta blockers
and radio contrast agents are therapeutic options for perioperative
preperation of thyrotoxic patients. Sometimes all of these options
can fail to achieve euthyroid state, immediately before surgery.
TPE may be considered as a rescue treatment option before surgery
in this condition, however, its effect is transient and it can not be
used as definitive therapy.

Our two patients were considered eligible for TPE because other
treatment options failed to achieve an euthyroid state and there
was no evident contraindication for TPE, such as hemodynamic
instability, active infection, bleeding tendency or allergic reaction
to albumin [10].

When using TPE as a rescue therapy before thyroidectomy in
thyrotoxic patients, the timing for plasma exchange, the type of
replacement fluid used, and the number of sessions needed before
surgery have to be considered [11]. The number of sessions and the
result of every session differ from patient to patient.

AIT is an uncommon cause of serious thyrotoxicosis. Little
is known about the role of TPE in the treatment of severe AIT,
because of the rare occurrence of this condition. Ling Zhu et al.
have described a case of type-2 AIT who achieved normal fT3
levels after 2 sessions of TPE [11]. However, in the present case,
only 34 and 36% decrease were achieved after two sessions of
TPE, in fT4 and fT3 levels.
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We used albumin for the replacement of plasma for both patients,
because we thought that albumin would increase the binding of
free thyroid hormones. However, in most case reports, fresh frozen
plasma has been used for this purpose, due to its ability to increase
the concentration of thyroglobulin to bind free thyroid hormones
[11]. Whether the use of albumin or fresh frozen plasma is more
effective in reducing thyroid hormone levels after TPE is not well
understood and should be evaluated further.

Recently, in a study including 46 patients (87% with Graves’
disease and %13 with AIT and toxic nodular goiter), Simsir et
al. found a significant decrease in fT4 levels after TPE. While 40
patients with Graves’ disease were treated with TPE for an average
of 4 sessions, 6 patients with thyrotoxicosis other than Graves’
disease were treated with TPE for an average of 3 sessions. In their
study, no significant difference was found between the two groups
in terms of the number of TPE sessions [12]. However, the number
of patients with AIT in their study was too low to make a comment
on this issue.

The disease group in which TPE is most effective is autoimmune
diseases. Therefore, as an autoimmune disease, Graves’ disease is
expected to benefit significantly from TPE. The results of case 2 in
this paper supports this argument as a 45 and 72% decrease were
achieved in fT4 and fT3 levels, respectively. Nevertheless, some
cases of Graves’ disease unresponsive to TPE have been reported.
Guillermo E. et al. described a patient with Graves’ disease who
did not achieve a decrease in fT3 and fT4 levels after 2 sessions
of TPE [13]. It is still unclear why some patients achieve the
maximum benefit from TPE, regardless of the etiology, while some
others did not respond. Up to date, it is not clear which factors are
responsible for determining the patient’s response to TPE. Now, it
is believed that the levels of T4, fT3 and anti thyroid antibodies is
a good initial way to approach the problem. If no change is noted
in the levels of fT4 and fT3 six hours after the first session of TPE,
there is no justification for an additional TPE session [13].

TPE is indicated as a bridge therapy before surgery for patients
unresponsive to medical therapy for thyrotoxicosis, and is an option
for the prevention of thyroid storm. In our first case thyrotoxicosis
was due to AIT and TPE achieved only 35% decrease in plasma
thyroid hormone levels, but it was still a good result before
surgery. If euthyroid state is not possible to achieve, decreasing
plasma thyroid hormone levels, as low as possible, may prevent
the development of thyroid storm during surgery.

Conclusion

Plasmapheresis is a therapeutic procedure that is successfully used
in the treatment of thyrotoxicosis in selected patients who need
more rapid hormonal control, and who develop complications
associated with anti-thyroid drugs.

Although the first case with AIT achieved a temporary decrease
in thyroid hormon levels, it did not provide a significant decrease
in thyroid hormone levels before surgery. But in the second case
with Graves’ disease, euthyroid state was achieved almost after
one session of TPE.

Most of the studies evaluating the efficacy of TPE in patients with
thyrotoxicosis are including patients with Graves’ disease and toxic
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multinodular goiter, and TPE was indicated as an effective option
for preparation of these patients for surgery. However, as presented
in case 1, TPE may not be effective in patients with AIT as much as
in patients with Graves’ disease. Further studies shoulde be carried
out to adress the effect of TPE in patients with AIT.
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