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Abstract

Graves’ disease (GD) presenting as fluctuations between hyperthyroidism and hypothyroidism is a rare phenomenon and 
poses a diagnostic challenge. A 14-year-old female with GD, initially thought to have Hashimoto’s thyroiditis presented with 
a goiter and oscillating thyroid function over the course of 4 years. This case depicts a case of GD with oscillating thyroid 
function and stresses the importance of TSH receptor antibodies (TRAb) in the evaluation of patients with hyperthyroidism 
without Graves’ ophthalmopathy.
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INTRODUCTION 

Autoimmune thyroid disease is the most common auto-
immune disorder and has a prevalence of 2% in the female 
population.1 It occurs more commonly in adults, but it is 
also the most common cause of thyroid dysfunction in 
children and adolescents, with a peak age prevalence in 
the early to mid-puberty.2 Autoimmune thyroid disease 
encompasses autoimmune thyroiditis and Graves’ disease 
(GD), which are two thyroid disorders at different ends 
of the clinical spectrum. In autoimmune thyroiditis, 
there is T lymphocytic infiltration of the thyroid gland 
with formation of antithyroid peroxidase (anti TPO Ab) 
and antithyroglobulin antibodies (anti TG Ab) leading to 
antibody-dependent cell-mediated lysis of thyroid cells 
and subsequent hypothyroidism.3 This entity includes 
atrophic thyroiditis (non-goitrous form) and Hashimoto’s 
thyroiditis (goitrous form).3 In contrast, in GD, lymphocytic 
infiltration of the thyroid gland results in activation of TSH 
receptor antibody (TRAb) producing B cells leading to 
hyperthyroidism.3 

Patients with GD present with hyperthyroidism but may 
become euthyroid or even hypothyroid in later years.4 
Those with Hashimoto’s thyroiditis can also have a transient 
phase of hyperthyroidism that is usually mild termed 
‘Hashitoxicosis,’ before they progress into hypothyroidism.3 
Graves’ disease with alternating thyroid status has been 
reported albeit rare.4-8 We present a case of GD in an 
adolescent female with fluctuating thyroid status, initially 
presenting with transient hyperthyroidism, followed by a 
2-year duration of hypothyroidism before evolving back to 
a state of hyperthyroidism.

CAse 

A 14-year-old female initially presented at our clinic for 
evaluation of thyroid swelling that had been present since 
8 years of age but gradually increasing in size for the past 
2 years. She had symptoms of palpitations, emotional 
lability and heat intolerance. Clinically, she had a diffuse 
smooth goiter, more prominent on the right side, with an 
appreciable bruit. There was a family history of thyroid 
disease in her paternal grandmother and uncle, but the 
exact nature of the thyroid disease was not known. She 
was slightly tachycardic (pulse rate 104 beats/min) but 
was normotensive. Fine tremor was noted. Weight and 
height were on the 50th-75th percentile. No proptosis or 
lid lag was seen. Initial thyroid function test showed 
suppressed thyroid stimulating hormone (TSH) <0.01 
mIU/L (0.47-4) and slightly raised free thyroxine (FT4) 
19.38 pmol/L (10-17.6) and free triiodothyronine (FT3) 7.81 
pmol/L (2.63-5.7). The patient’s anti TPO Ab and anti TG 
Ab were both positive, 600 IU/ml (0-34) and 4000 IU/ml (0-
115) respectively. Thyroid ultrasound showed a diffusely 
heterogenous and enlarged thyroid gland with markedly 
raised Doppler signal. There were no thyroid nodules. 

She was started on low dose carbimazole of 5 mg daily and 
propranolol due to persistent symptoms of palpitations. 
However, she became biochemically hypothyroid three 
months after commencement of carbimazole. A provisional 
diagnosis of Hashimoto’s thyroiditis with Hashitoxicosis 
was made due to the findings of mild hyperthyroidism 
before progression to hypothyroidism, supported by 
positive anti TPO Ab and anti TG Ab and absence of 
ophthalmopathy. She remained hypothyroid despite 
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no hot or cold nodule seen, suggestive of a hyperfunctioning 
thyroid gland consistent with GD (Figure 2). Carbimazole 
10 mg daily and propranolol were restarted. Serial FT4 and 
TSH trends are shown in Figure 3. 

DIsCUssION

Graves’ disease presenting as oscillating hyperthyroidism 
and hypothyroidism is a rare phenomenon and poses a 
diagnostic challenge. There are several case reports on the 
conversion of hyperthyroidism to hypothyroidism and vice 
versa, but only a few reported in children.5-9 The alternating 
thyroid status in an individual with GD can be explained 
by the concurrent presence of two different types of TRAb 
i.e., TSAb and TBAb.10 The hyperthyroid state is caused 
by TSAb whereas hypothyroidism is caused by TBAb.10 

Previous studies of oscillating thyroid status in patients 
with GD have reported the co-existence of both TSAb 
and TBAb, whereby the clinical status is determined 
by the predominance of one antibody over the other.5-10 
The switch between TSAb and TBAb is more commonly 

stopping carbimazole and required daily replacement of 
thyroxine 100 mcg. Subsequently, she became clinically and 
biochemically euthyroid for one year while on thyroxine 
replacement therapy. However, she was detected to be 
hyperthyroid again at 17 years of age during serial thyroid 
function monitoring and her hyperthyroid status persisted 
despite withholding thyroxine. She also had significant 
weight loss, heat intolerance and palpitations. An increase 
in goiter size with bruit, fine tremors and tachycardia were 
observed. The patient’s diagnosis was revisited, and further 
work-up for hyperthyroidism was done, yielding a positive 
TRAb at 30.45 IU/L (normal <1.75). Anti TPO Ab and anti 
TG Ab remained positive; >600 IU/ml (normal <35); 966 IU/
ml (normal <64) respectively. 

Repeat thyroid ultrasound showed similar findings 
of enlarged bilateral thyroid lobes with heterogenous 
echogenicity and increased thyroid vascularity (Figure 
1). In view of the unusual clinical picture of oscillating 
thyroid status, a radionuclide Tc-99m pertechnetate thyroid 
scintigraphy was also performed. It revealed bilateral 
diffuse homogenous tracer uptake of the thyroid gland with 

Figure 2. Radionuclide Tc99m thyroid scintigraphy showing bilateral 
diffuse homogenous tracer uptake 20.4%, (normal 5-15%), suggesting 
hyperfunctioning thyroid gland in Graves’ disease.

Figure 1. Ultrasound color Doppler thyroid gland showing heterogenous echogenicity and 
increased thyroid vascularity of right (A) and left (B) lobes.
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ocytes are formed and infiltrate the thyroid gland with 
an overlap of anti TPO Ab, anti TG Ab and TRAb in both 
conditions. Graves’ disease with hyperthyroidism may 
occur in patients whose thyroid glands histologically 
show either Hashimoto's thyroiditis alone or a mixture 
of both parenchymatous hypertrophy of Graves' disease 
and extensive lymphocytic infiltrations.15 Therefore, these 
patients present with hyperthyroidism and evolve into 
a hypothyroid state over a few months’ time, resembling 
“Hashitoxicosis.”15 The hyperthyroid status may be due 
to the presence of TSAb associated with GD co-existing 
with the destruction of thyroid follicles. The spontaneous 
disappearance of the TSAb, with the underlying thyroid 
inflammation allows the Hashimoto’s thyroiditis phenotype 
to predominate. Recurrent hyperthyroidism may be due 
to reemergence of the TSAb. In a review of 69 children 
with Hashimoto’s thyroiditis, 11.69% were diagnosed 
with Hashitoxicosis with the duration of hyperthyroidism 
ranging from one to four months before evolving into 
hypothyroidism or euthyroidism.16 

In this patient, the enlarged thyroid gland and marked 
increase in Doppler signal in her thyroid ultrasound 
pointed more to GD.17 In Hashimoto’s thyroiditis, the 
chronic inflammation leads to a reduction in thyroid 
gland volume with a normal or reduced vascularization 
on ultrasound Doppler.17 An important discerning feature 
between Hashimoto’s thyroiditis and GD is the presence of 
TRAb predominantly in the latter. In a review by Saravanan 
and Dayan, TRAb was positive in 70-100% of patients 
with GD but it was only positive in 2-6% of patients with 
Hashimoto’s thyroiditis.1 Anti TG Ab and anti TPO Ab are 
present in both Hashimoto’s thyroiditis and GD and cannot 
be used to differentiate both conditions (anti TG Ab 35-60% 
and anti TPO Ab 80-99% in Hashimoto’s thyroiditis versus 
anti TG Ab 12-30% and anti TPO Ab 45-80% in GD).1 The 
diagnosis of GD in this patient was further supported by 
the demonstration of homogenous increase in radiotracer 
uptake in thyroid scintigraphy as it would be expected to 
be normal or reduced in Hashimoto’s thyroiditis.17

found in females.7 It has been postulated that the use of 
levothyroxine could inhibit the T regulatory cells and 
enhance the expression of costimulatory molecules by 
dendritic cells, causing an increase in the TSAb and 
conversion to the hyperthyroid state.5,8,11,12 Conversely, the 
use of antithyroid drugs reduces thyroid autoimmunity 
and TSAb synthesis, causing a switch to the hypothyroid 
state.5,8,11,12 This may explain the underlying mechanism 
contributing to the change in thyroid status in our patient as 
she had reverted from hyperthyroidism to hypothyroidism 
shortly after initiation of carbimazole. Subsequently two 
years later, she switched back to hyperthyroidism while on 
thyroxine replacement. 

Oscillating thyroid status has been more commonly 
reported in adults and its presentation is similar to that 
of children and adolescents.5-10 In a study by Takasu et al 
conducted amongst adult men and women, 34 patients with 
hypothyroidism who were TBAb-positive and 98 patients 
with Graves’ hyperthyroidism who were TSAb-positive 
were evaluated over a 10- year period.10 Out of the 34 
TBAb-positive patients, 17 had persistence of the TBAb and 
remained hypothyroid. Fifteen out of the 34 TBAb-positive 
patients had disappearance of the TBAb and resolution of 
hypothyroidism. Two out of the 34 TBAb- positive patients 
developed TSAb and Graves’ hyperthyroidism. Amongst 
the 98 patients with Graves’ disease who were TSAb positive, 
TSAb persisted in 10 patients who continued to have 
Graves’ hyperthyroidism. Thyroid stimulating antibodies 
(TSAb) disappeared in 73 patients with 60 having remission 
of GD. Two of the 98 patients developed TBAb and reverted 
to hypothyroidism. Case reports describing such changes 
in TSAb and TBAb levels resulting in alternating thyroid 
status between hyperthyroidism and hypothyroidism have 
also been reported in adults.13,14

A second hypothesis to explain the oscillating thyroid 
status in this patient is the fact that both Graves’ disease 
and Hashimoto’s thyroiditis are manifestations of the 
same disease spectrum whereby thyroid-reactive T lymph-

Figure 3. Serial FT4 and TSH trends
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Management of GD with fluctuating thyroid function 
is challenging. The management options proposed are 
radioactive iodine ablation, thyroidectomy and pharmaco-
logical therapy.5-7,9 Pharmacological treatment may involve 
the combined use of thyroxine and antithyroid therapy 
in cases of rapidly changing thyroid function to achieve 
euthyroid status.4 The thyroid status of our patient is 
currently still manageable with a single agent. However, 
she requires more frequent thyroid function monitoring 
to detect possible switching of thyroid status. Due to 
the unpredictability of the clinical course, a reasonable 
definitive management option to consider in her case is 
radioactive iodine ablation during hyperthyroid phase 
or thyroidectomy.

CONClUsION

Graves’ disease with oscillating hyperthyroidism and 
hypothyroidism is a rare phenomenon that can be 
explained by co-existence of both TSAb and TBAb. It 
may be confused with Hashimoto’s thyroiditis in patients 
who present with only transient mild hyperthyroidism 
before switching to hypothyroidism. Thyroid stimulating 
hormone receptor antibody is an important diagnostic 
tool to differentiate between Hashimoto’s thyroiditis and 
GD in patients with hyperthyroidism without Graves’ 
ophthalmopathy. Thyroid scintigraphy is also invaluable 
in cases of diagnostic uncertainty. Management of GD 
with oscillating thyroid status includes close monitoring of 
thyroid function with consideration of radioactive iodine 
ablation or thyroidectomy. 
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