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Abstract

Background: Alternating thyroid function between hypo- and hyperthyroid-
ism is a very rare phenomenon attributed to the switch between the types of
thyroid stimulating hormone receptor autoantibodies; thyroid stimulating
antibody and thyroid stimulating hormone blocking antibody. Case Presen-
tation: We report an 18 years old male who presented with hyperthyroidism
attributed to Graves’ disease. He was treated with antithyroid medication.
During follow up, his thyroid function was switching between hyper- and
hypothyroidism which was difficult to treat with antithyroid medication. His
laboratory investigations revealed high thyroid stimulating immunoglobulin
and TSH binding inhibitory immunoglobulin. Due to the difficultly of man-
aging him with antithyroid medication, he was offered a definitive manage-
ment for his Graves’ disease. Conclusion: This case demonstrates a rare
challenging presentation of Graves’ disease. Patients presenting with fluctua-
tion in thyroid function between hyper-and hypothyroidism need a definitive
management for Graves’ disease.
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1. Introduction

The estimated prevalence of autoimmune thyroid diseases (AITD) is around 2%
- 5% [1]. Among the most well-known AITD are Hashimoto Thyroiditis (HT)
and Graves’ Disease (GD) which usually present as hypothyroidism and hyper-

thyroidism respectively [1]. There are several reported cases of conversion from
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hyperthyroidism to hypothyroidism in the same patient and vice versa [2] [3].

Alternating hypo- and hyperthyroidism is a very unique challenging clinical
entity that can be presented in GD or HT. This can be explained by the presence
of two types of thyroid hormone receptor (TSHR) autoantibodies; thyroid sti-
mulating antibody (TSAb) and TSH blocking antibody (TBAb) [4]. These au-
toantibodies (Abs) may switch from one type to another causing hyper- or hy-
pothyroidism according to the predominant autoantibodies and this is the most
likely cause responsible for alternating hyper- and hypothyroidism in some pa-
tients with GD [5].

Herein we present an 18-year-old male with GD who presented with oscillat-

ing hyper- and hypothyroidism during his disease course.

2. Case Report

Our patient is an eighteen years old male. He was referred to our endocrine
clinic on May 28, 2019 as a case of hyperthyroidism for further management. He
gave history of palpitation, weight loss (7 kg), sweating, heat intolerance, loose
bowel motion (3 - 4 times daily), and hand tremors of few months’ duration.
There was no history of sleep disturbances, neck swelling, dysphagia, dysphonia,
or dyspnea. The patient gave history of increasing eye protrusion bilaterally with
no eye pain or redness. He admitted smoking for a short period (less than six
months) but quit smoking on March 2019. There was no history of any medical
illness, surgical operations, or family history of thyroid disease.

Upon presentation, his physical examination revealed anxious young male.
His vital signs reveled a blood pressure of 120/80 mmHg and pulse rate of 92
bpm. His neck examination showed symmetrical enlarged goiter (30 g) with bi-
lateral audible bruits. He had bilateral mild Graves orbitopathy. The rest of his
systemic examination was unremarkable except for bilateral hand tremors and
exaggerated deep tendon reflexes.

His initial investigations showed normal complete blood count and basic me-
tabolic panel. His thyroid function test (TFT) showed thyroid stimulating hor-
mone (TSH) of 0.005 miU/L (normal, 0.3 - 4.20), free thyroxin (FT4) of 7.77
ng/dl (normal, 0.93 - 1.71). His thyroid Ultrasound (US) showed an enlarged
thyroid gland, coarse echotexture with increased vascularity and no nodules.
Based on his clinical presentation, TFT, and thyroid US findings, the patient was
diagnosed with Graves’ disease and he was started on Carbimazole 30 mg BID
along with propranolol 20 mg TID.

Six weeks later, he presented with similar complaints and similar TFT results.
He admitted that he was noncompliant on his medication. He was advised to use
his medication regularly and given an outpatient department (OPD) visit after
two months. On September 24, 2019, he presented with decreased concentration,
sleepiness, and constipation. His TSH was 66.08 miU/L and FT4 of 0.087 ng/dl
(Table 1). Despite being on antithyroid medication for less than four months, an

iatrogenic hypothyroidism due to antithyroid medication was considered. Car-
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bimazole was stopped, but L-thyroxin (LT4) was not administered. Three weeks
later (October 13, 2019), he presented again with hyperthyroid symptoms and
his TFT was suggestive of hyperthyroidism (Table 1). He was restarted on lower
doses of Carbimazole (40 mg per day) with six weeks OPD visit. On December 4,
2019, he presented again with severe hypothyroid symptoms and his TFT was
suggestive of hypothyroidism (Table 1). Once again, his antithyroid medication
was stopped. He presented again after 18 days only with hyperthyroidism. The
patient’s condition continued alternating between hyper- and hypothyroidism
till October 2020 (five cycles in seventeen months) (Table 1/Figure 1). TSHR
autoantibodies were requested and the results revealed high TSHR autoantibo-
dies: thyroid stimulating immunoglobulin (TSI) of 354% (normal, <140%) and
TSH binding inhibitory immunoglobulin (TBII) of 91% (normal, <OR = 16).
Based on his fluctuating clinical picture, he was diagnosed with oscillating
(alternating) hyper- and hypothyroidism. Due to the difficultly of managing him
with antithyroid medication, he was offered a definitive management of his GD.
On October 18, 2020, our patient underwent total thyroidectomy with uneventful
postoperative course and discharged on L-thyroxin therapy. Two weeks after

discharge, the patient was seen in the clinic and he was doing well.

Table 1. Trends in thyroid stimulating hormones, free triiodothyronine, free thyroxin le-
vels, and management of Graves’ disease.

TSH! FT4? FT3?
Date Treatment
ulIU/L ng/dL ng/dL

May 28,2019  0.005 7.77 NA Carbimazole 30 mg BID-
propranolol 20 mg TID non-compliant
July 14, 2019 0.005 7.77 NA Carbimazole 30 mg BID
Sep 18,2019 66.06 0.087 NA Stop Carbimazole
Oct 13,2019 0.041 7.77 NA Carbimazole 20 mg BID
Dec 4, 2019 100 0.023 NA Stop Carbimazole
Dec 22, 2019 0.06 6.69 26.83 Carbimazole 20 mg BID
Jan 2, 2020 0.03 3.27 11.12 Carbimazole 10 mg BID
Feb 2, 2020 0.01 4.07 NA Carbimazole 20 mg BID
March 3, 2020 0.01 0.6813 2.74 Stop Carbimazole
May 10, 2020 0.01 5.89 NA Carbimazole 10 mg BID
June 28, 2020 3.15 0.019 2.81 Stop Carbimazole
July 12, 2020 0.03 1.55 6.52 Carbimazole 10 mg BID
Sep 13, 2020 0.01 3.01 15.46 Carbimazole 20 mg BID
Oct 15,2020 0.235 0.53 3.24 Stop Carbimazole

Abbreviations: FT4 = free thyroxine; FT3 = free triiodothyronine, TSH = thyroid-stimulating hormone; NA
= Not Available. '"Normal range is 0.3 to 4.20 plU/mL; *Normal range is 0.93 to 1.71 ng/dL; *Normal range
is 1.95 - 4.56 ng/dL.
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Figure 1. Fluctuating free T4 and TSH values over time. Abbreviations: FT4 = free thy-
roxine, TSH = thyroid-stimulating hormone.

3. Discussion

Our patient presented with hyperthyroidism due to GD but he developed hypo-
thyroidism following treatment with antithyroid medication. He continued with
cycles of alternating hyper- and hypothyroidism reaching five cycles in seven-
teen months. Few cases of oscillating thyroid function between hyperthyroidism
and hypothyroidism had been reported [6] [7] [8]. Although the majority of the
reported cases, the duration between hypo- and hyperthyroid phases were long
reaching several years, our patient was switching from one phase to another over
weeks ranging from 3 - 8 weeks (Table 1). This created more challenge in his
management.

During the initial phase of his management, our patient developed hypothy-
roidism with TSH level of 66 miu/l. Though previous studies showed that TSH
recovery may take several months during GD management, even with the clini-
cal and biochemical euthyroidism [9], his antithyroid medication was held to
test the possibility of iatrogenic hypothyroidism.

Two types of TSHR autoantibodies have been recognized in GD: TSAbs and
TBAbs. They are responsible for two different clinical syndromes. TSAbs acti-
vate the TSHR causing hyperthyroidism (the most common presentation in GD)
[10]. On the other hand, TBAbs inhibit TSH binding competitively to TSHR
causing hypothyroidism in GD which is a very rare presentation [11]. Both Abs
were high in our patient.

Several mechanisms have been postulated to play a role in changing the level
or switching from TBAb to TSAD or vice versa. These may include changes in
the immune responses including thyroid Abs levels and intrinsic characteristics
of TSHR Abs [12]. Several studies reported that LT4 therapy could change the
level of thyroid Abs including thyroid peroxide, thyroglobulin Abs, and TSHR
Abs. One study reported that TSHR Abs levels were decreased in hypothyroid
patients without goiter after several months of LT4 therapy [13]. On the other

hand, other studies have reported increased their levels after L-T4 therapy. For
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example, in one study, 5.9% of hypothyroid patients developed TSAbs and be-
came hyperthyroid [4]. We can’t apply this to our patient since he didn’t receive
LT4 therapy during his hypothyroid phases.

Laurberg et al reported that treatment with anti-thyroid drugs decrease TSHR
Abs and TPO autoantibodies in 70% - 80% of GD [14]. Methimazole could pre-
vent the synthesis of autoantibodies in vitro [15]. Furthermore, treatment with
antithyroid medication could change the balance between the TSAbs to predo-
minately TBAbs causing hypothyroidism which is similar to the situation of our
patient. Recovery of hyperthyroidism itself could reduce the thyroid autoim-
munity [16].

These rare unique patients who switch from TBAb to TSAD (or the reverse)
may have other characteristics that differentiate them from other patients [2]
[17]. These characteristics could be related to ethnicity or sex [12]. The majority
of these patients are women. Most reported cases were from Japan, China,
United Kingdom, and Israel. To investigate the possibility of genetic predisposi-
tion, these patients may need to undergo screening for the whole genome [12].

Due to the difficulty in the management of these patients presenting with al-
ternating hyper- and hypothyroidism, a definitive therapy such as thyroidecto-
my or radioactive ablation is needed. Our patient underwent total thyroidecto-
my on October 2020.

4. Conclusion

Our patients had Graves’ disease with a unique challenging presentation. Clini-
cian should be aware of this rare entity when their patients present with fluctua-
tion in thyroid function. The switching between the types of TSHR autoantibo-
dies is the most likely cause responsible for this phenomenon. These patients

need a definitive management of their Graves’ disease.
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