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Abstract

It is generally thought that over-replacement with thyroxine hormone is the main reason for the biochemical transformation to 
hyperthyroidism in patients with autoimmune hypothyroidism. However, it might not be the only cause - a rare form of autoim-
mune entity might be the contributing factor as well involving switching between TSH receptor stimulating antibodies (TSAb) 
and TSH receptor blocking antibodies (TBAb). We present a case of spontaneously oscillating thyroid function over a 15‐year 
period in a 55-year-old lady who was initially diagnosed with thyrotoxicosis in 2006 for which she had anti-thyroid medica-
tions for 18 months. Subsequently, she developed hypothyroidism and was started and maintained on L-thyroxine replacement 
for many years.  She then developed hyperthyroidism (on previously stable dose of thyroxine replacement) in 2019 which was 
confirmed by the presence of TSH-receptor antibody, needing anti-thyroid treatment for 2 years.
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Introduction
Although cases of conversion from hyperthyroidism to hypo-
thyroidism are often encountered in clinical practice, it is rare 
to see conversion of primary hypothyroidism due to Hashi-
moto’s disease to hyperthyroidism [1,2]. The exact incidence 
of this conversion is not known due to its presumed rarity -it 
is possible that such conversion may be due to development 
of blocking and stimulating antibodies. Treatment is straight-
forward with anti-thyroid medications once the diagnosis is 
suspected and confirmed. Therefore, it is important to get the 
correct diagnosis to be able to treat such patients appropriately.

Case Report
A 55-year-old lady was referred to us by her GP in 2013 with 
symptoms of hypothyroidism - tiredness, shortness of breath on 
exertion, weight gain, hair loss and brittle nails and skin. She 
was initially diagnosed with Grave’s thyrotoxicosis in 2006 
for which she had anti-thyroid medication for 18 months fol-
lowing which she became hypothyroid needing treatment with 
levothyroxine which was started in January 2010. She contin-
ued to remain symptomatic with tiredness, weight gain, joint 
pains and mental slowing despite being on levothyroxine and 
maintaining a normal TSH level varying between 1.46mU/L 
– 2.00mU/L (0.5-5.0mU/L). She was therefore started on a 
combination of Liothyronine 20,20,10mcg three times daily 
and Levothyroxine 25mcg alternate days which was started in 
2010.

Her past history included pre-diabetes and she was taking oral 
Vitamin D and B12. She worked as a sales manager. She was a 
non-smoker and a teetotaler with no family history of thyroid 
disease.

She had been euthyroid from 2014 till 2019. In April of 2019, 
she stopped her thyroxine treatment. However, as she started to 
experience symptoms of hyperthyroidism in May 2019 includ-
ing palpitations, tremors, anxiety, sleep disturbances, brittle 
nails and hair loss. The diagnosis of hyperthyroidism was con-
firmed with a TSH < 0.01mU/L (0.5-5.0mU/L), raised FT3 of 
18.8pm/L (2.0-7.0) and a FT4 of 29.3pm/L (9.0-25.0). At this 
stage, both her TPO and TRAB antibody levels were positive. 
Stopping her treatment resulted in slight improvement in her 
biochemical profile with FT3 of 13pm/L (2.0-7.0), FT4 of 
28pm/L (9.0-25.0) and TSH < 0.01mU/L (0.5-5.0mU/L) but 
she continued to remain symptomatic. Bloods showed raised 
anti-TPO antibody of 540kIU/L (0.0-34.0). She was there-
fore started on antithyroid medication propylthiouracil (PTU) 
100mg twice daily in August 2019 which led to significant 
improvement in her symptoms and TFTs. Her PTU dose was 
reduced to 50 mg twice daily in December 2019 and this was 
then stopped in June 2020. The patient remained euthyroid 
subsequently following which she was discharged back to her 
GP.
Just before the onset of her hyperthyroidism symptoms, she 
had developed symptoms of menopause (hot flushes and in-
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somnia) and was being treated with topical estrogel. She was 
also diagnosed with pre-diabetes for which she was started on 
metformin. It is difficult to ascertain what exactly caused this 
conversion, which happened to coincide with her menopausal 
symptoms.

Investigations:

Her blood results showed a stable euthyroid picture on thyrox-
ine replacement until 2019, when she developed a hyperthyroid 
picture (Figure 1, 2). The anti-TPO antibody levels were high 
at 540U/mL in May 2019 reducing somewhat to 235.0 kIU/L 
in Jan 2020. TRAB was also elevated at 15.8 IU/L (<1.8 IU/L) 
confirming the autoimmune basis. No TSAb was checked. 
Only diagnostic, and not serial, TRAB was performed as per 
local policy. A full autoimmune screen was not performed, co-
eliac screen was negative.

Treatment/Outcomes
To summarise, our patient with stable hypothyroidism devel-
oped clinical symptoms of thyrotoxicosis with biochemical 
thyrotoxicosis and positive TRAb, all in keeping with a di-
agnosis of autoimmune hyperthyroidism needing anti-thyroid 
medications for nearly 1 year (from August 2019 to June 2020) 
with subsequent complete clinical and biochemical resolution.

Discussion
In this case report, we describe a middle-aged lady who was ini-
tially diagnosed with thyrotoxicosis in 2006 following which 
she became hypothyroid after 18 months of anti-thyroid treat-
ment. She remained euthyroid on stable doses of levothyroxine 
for 11 years before becoming hyperthyroid with strongly posi-
tive TRAB antibody and TPO antibody levels.

The first similar case was described by Joplin and Fraser in 
1959 [3] and was followed by several others in the later 60s 
and 70s [4-6]. In 1990 Takasu et al. [2] described a case series 
of eight cases converting to Graves’ disease following Hashi-
moto’s disease, and it was observed that those cases could be 

divided into three groups: group of transient Graves’ disease 
following hypothyroidism, group of persistent Graves’ thyro-
toxicosis following hypothyroidism and group of persistent 
hypothyroidism despite positive thyroid stimulating immuno-
globulins.

What causes this conversion is not well understood, but there 
are different theories postulated. In this case, it happened at the 
same time when patient went through menopause and whether 
this could implicate a trigger in a genetically susceptible indi-
vidual is a possible mechanism.

One early study [5] as well as that of Takasu et al. [2], suggests 
that the alterations in thyroid state were related to the balance 
in the activity of stimulating and blocking antibodies and the 
response of thyroid gland to these antibodies. More recently, 
Moriarty et al. [6] described a case of conversion of autoim-
mune hypothyroidism to hyperthyroidism with thyroid eye 
disease. They believe that variable behaviour of TRAB with 
the TSH receptor is responsible for the conversion from hypo-
thyroidism to hyperthyroidism and vice versa. 

Furgan et  al. [1], who also described three cases of autoimmune 
hypothyroidism converting to hyperthyroidism, proposed two 
theories to explain this conversion: first, is the presence of both 
blocking and stimulating antibodies causing a pull–push effect 
shifting either to hypothyroidism or hyperthyroidism respec-
tively, and a second theory,  that thyroid damage from an au-
toimmune phenomenon initially causes thyroid hypo-function 
but once enough tissue has recovered, it is stimulated by stim-
ulating antibodies causing thyroid hyper-function. They also 
suggested that this conversion of hypothyroidism to hyperthy-
roidism may not be as rare as previously thought. 

One of the largest recent studies was done by Takasu and Mat-
sushita [7]. They identified 34 patients with hypothyroidism 
with TSH receptor blocking antibodies and 98 patients with 
Graves’ disease with TSH receptor-stimulating antibodies and 
followed the natural course over 10 years. They concluded that 
hypothyroidism due to blocking antibodies and hyperthyroid-
ism with stimulating antibodies may be two spectrums of the 
same condition or disease. It is also postulated that genetical-
ly susceptible individuals may require an external trigger to 
switch from autoimmune hypothyroidism to Graves’ disease, 
such as an infection or neck irradiation [9,10], which would tilt 
the balance to shift from TSH receptor-blocking antibodies to 
TSH receptor-stimulating antibodies.
Conclusion
This phenomenon of autoimmune conversion, may not be as 
rare as previously thought. Physicians should be aware of this 
possibility especially if someone with a previously well-estab-
lished hypothyroidism starts to require less or no thyroid hor-
mone replacement, or even develops overactive thyroid symp-
toms with biochemical hyperthyroidism for no obvious reason 
(even many years after the diagnosis of hypothyroidism, as in 
this case). Further research, however, is needed to establish the 
exact mechanism of this phenomenon as the exact pathophysi-
ological trigger and aetiology is still not fully understood.

Author contribution statement: Dr Parijat De was the lead 
clinician managing the patient’s thyroid disorder; Dr Pari Naz 
Qayum was the clinician trainee who wrote the initial main 
draft; Dr May Thin Khine reviewed the draft case report and 
amended changes as needed.
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