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Abstract

A 46-year-old female presented with neck pain and thyrotoxicosis. Further examination revealed that she had both subacute thyroiditis
(SAT) and Graves’ disease (GD). These diagnoses were made based on increased thyroid hormone levels, high TSH-R antibody titers, echographic
findings of the thyroid and concomitant inflammatory findings. Her thyrotoxicosis, inflammatory findings and TSH-R antibodies were gradually
normalized by oral administration of prednisolone. Interestingly, she possessed characteristic HLA typing associated with susceptibility to both
SAT and GD. A review of four other cases showing simultaneous onset of SAT and GD in the literature revealed a similar clinical course and
comparable changes in TRAb in all cases. The occurrence of SAT may trigger thyroid antigen release and cause the simultaneous onset of transient

GD in some susceptible cases with latent GD.
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Introduction

Graves’ disease (GD) and destructive thyroiditis
representative thyroid diseases characterized by thyrotoxic
conditions. Destructive thyroiditis usually includes painless
thyroiditis and subacute thyroiditis (SAT). SAT is typically
a viral infectious disease and usually accompanies anterior
neck pain and tenderness of the thyroid gland. The thyrotoxic
phase by inflammation is self-limited or improved by steroid
treatment. Thyroid function gradually returns to normal but

occasionally develops into hypothyroidism as a result of thyroid

are

damage. In contrast, GD is an autoimmune disease as evidenced
by the presence of TSH receptor antibodies (TRAb) or thyroid
stimulating antibodies (TSAb). The thyrotoxicosis of GD is usually
not self-limited and requires treatment, such as antithyroid
drugs, radioisotopes or thyroidectomy. Thus, the differential
diagnosis of SAT and GD is very important in clinical practice [1].

As an essential tool for differential diagnosis, 131 or
Technetium-99m (99mTc) scintigraphy is useful. Radioactive
iodide uptake into the thyroid is usually decreased in SAT
because of suppressed TSH and inflammation. The inflammation
leads to destruction of thyroid follicles [2,3]. In contrast, uptake
is increased in GD because of the autonomous increase in the
synthesis of thyroid hormones. Thus, there appears to be no
etiological relationship between the two diseases. However, 34

patients with GD following SAT with various time intervals have
been noted [4-14]. In a report by Nakano et al. [14] describing 7
patients with GD following SAT, the interval between the onset
of SAT and GD ranged from 1 to 8 months (mean, 4.7 months).
However, cases with concurrent onset of SAT and GD are very
rare, and only four cases have previously been reported [15-18].

We observed a rare case in which GD and SAT were thought
to develop simultaneously. In these patients, the clinical course
of GD was unusual, because the apparent increase in TRAb at
the onset of disease was gradually decreased by prednisolone
treatment alone, and antithyroid medication was not required.
We report this case with discussion and a review of four other
similar cases in the literature.

Case Report

A 46-year-old female first noted a cough and nasal discharge.
On day 4, she experienced a sore throat, swallowing pain and
frontal neck pain. From day 5, an occipital headache was also
noted. During this time, a fever was not evident. On day 9, she
consulted a doctor. At this time, a goiter was observed, and the
patient was diagnosed with primary hyperthyroidism based on
suppressed serum TSH level (less than 0.01ng/ml) and increased
FT4 level (4.82ng/ml; reference range, 0.9 to 1.7). On day 19,

J Endocrinol Thyroid Res 2(4): JETR.MS.ID.555595 (2017)


http://dx.doi.org/10.19080/JETR.2017.02.555595


Journal of Endocrinology and Thyroid Research

for further examinations, she visited our department with a
consultation letter from the first doctor. Weight loss of 5kg was
observed during the approximate 2 weeks before the visit to our
hospital. Although she felt no palpitations or hand tremors, she
was afflicted with general fatigue and hyperhidrosis. She had no
remarkable personal or family history. She was medicated with
loxoprofen sodium (60mg/day) and rebamipide (100mg/day).

The patient’s physical examination revealed the following
characteristics: height, 154cm; body weight, 68kg; body mass
index, 28.67kg/m?; supine blood pressure, 113/68mmHg; pulse,
88 beats/min; body temperature, 36.7 °C. While occipital pain
was still observed, symptoms, including sore throat, swallowing
difficulty and spontaneous pain of the front neck, were not
remarkable. The thyroid gland was enlarged (right < left), elastic
and hard. The patient felt mild tenderness on the left lobe of the
thyroid. No other physical abnormalities were observed.

Table1: Laboratory data on the first admission-relatedT4.

Thyroid
cBC related
Na 142 | TSHOIU/ T 4005
(mEq/1) ml)
WBC (/mm3) | 7000
K 45
(mEq/1) '
Cl FT3 (pg/
0,
Neut. (%) 669 | (mpq/n | 104 i) 9.23
. Ca (mg/ FT4 (ng/
Eosi. (%) 3.3 dn 10.5 ml) 4.49
AST TPOAb
0,
Baso. (%) 0.3 (u/1) 24 (1U/ml) 39
ALT TgAb (1U/
0,
Lymph. (%) 24.2 (u/1) 31 mi) 177
TRAb
RBICH%;) Y| 427 ('I“L'J)/]?) 151 (2nd) 16.2
(Iu/m
Hb (g/dI) 12.8 129 | TSAb (%) | 1989
ALP
0,
Het (%) 387 | quy | 512
PIt. (x 104/ ChE
m3) a8 | gy | 45
CK(IU/) | 34
Biochemistry
TP (g/dI) 72 | TCmg/ | 4q3
dl)
LDL-C
122
(mg/dl)
HDL-C
Alb (g/dl 3.1 37
BUN (mg/dl) | 11 CRPdSng/ 10.55
Cr (mg/dl) 0.52 Glu (mg/ | 96
d
UA (mg/dl) 5.3 HbAlc|58
(%)

() indicates reference range.

Laboratory dataonadmissionisshowninTable 1. Biochemical
findings revealed elevated AST, g-GTP, ALP and ChE levels,
suggesting possible thyrotoxicosis-induced liver dysfunction or
fatty liver when we considered her body mass index of 28.67 kg/
m?2. In addition, CRP was increased to 10.55mg/d], indicating an
inflammatory response. Endocrinological examinations revealed
that TSH levels were below the reference range (0.1pU/ml or
less), and serum FT4 and FT3 levels were elevated, with values of
4.49ng/dl and 9.23ng/dl, respectively. Anti-TPO antibody, anti-

thyroglobulin antibody, TRAb and TSAD titers were all elevated.
- D

Figure 1: Ultrasonography of the thyroid gland of the patient.

Examinations were performed before treatment with

prednisolone (A) and 3 (B), 4 (C) and 9 weeks after treatment
N ©). J

Thyroid ultrasonography before treatment was performed 1
week after the first visit to our hospital on day 26 (Figure 1). The

examination revealed increased internal blood flow in the right

lobe on color Doppler ultrasound, which was consistent with a
diagnosis of GD. In contrast to the findings in the right lobe, the
left lobe was enlarged with a heterogeneous hypoechoic region
and accompanied by relatively decreased internal blood flow,
suggesting SAT. Although we could not completely rule out the
possibility that GD and SAT occurred throughout both lobes of
the thyroid gland, GD appeared to be predominant in the right
lobe, whereas SAT appeared to be in the left lobe.
4
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Figure 2: Clinical course.
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It was relatively easy to diagnose SAT in this patient because
of the inflammatory findings in both clinical and laboratory
assessments (Figure 2). A diagnosis of GD was also suspected
primarily because of high TRAb and TSAb titers. The early
performance of thyroid scintigraphy was unfortunately not
possible because of the patient’s circumstances. Ultimately,
99mTc scintigraphy was performed 19 days after initiation of
prednisolone treatment on day 45. Contrary to our prediction,
the actual results revealed relatively increased uptake in the left
lobe compared with that of the right lobe, and the overall uptake
rate was within the normal range of 2.4% at 20 minutes (data
not shown). Because treatment with prednisolone can suppress
inflammation and thyroid hormone synthesis, the results may
not reflect the actual condition.

Oral administration of PSL 20mg/day was initiated for
treatment of SAT on day 26. Prednisolone dosage was optimized
by confirming the improvement of anterior neck pain and
inflammatory markers in blood. Since thyroid function was
improved rapidly after the start of 20mg PSL, the dose was
gradually decreased and terminated after 1 month (Figure 2).

Thyroid ultrasonography performed at 3, 4 and 9 weeks
after treatment with prednisolone revealed gradual but clear
improvements in the leftlobe each week. Specifically, the enlarged
left lobe was gradually reduced, the observed hypoechoic region
was mostly returned to isochoric, and the decreased internal
blood flow on color Doppler ultrasound was gradually recovered
(Figure 1A-D) In contrast, the increased internal blood flow in
the right lobe was gradually reduced. At 9 weeks, echogenic
levels of both lobes were comparable (Figure 1D).

Because genetic susceptibility to both SAT and GD has
been shown to be strongly linked to HLA subtype [19-22], we
investigated this point. The patient’s HLA was found to have
A2 [19,20], B35 [21] and DR8 [21], which are associated with
SAT susceptibility, and DRB1 *08:03 [22], DQB1*06:01 [22] and
DQB1*05:01 [19], which are associated with GD susceptibility.
The patient seemed to be sensitive to both SAT and GD in the
constitutional character (Table 2).

Table 2: HLA typing.

®HLA-A A2""A24
®HLA-B B35""B54
@ HLA-DR DR8%'DR15

> | Subacute Thyroiditis |

Graves’ disease

€DRB1  08:03":02 / 15:01
€DQB1  06:017:01 / 06:02:0
4DPB1  02:01:02 / 05:01" or 02:01:02 /135:01

Subsequently, thyroid function was maintained in a normal
range, and oral administration of antithyroid medication was
unnecessary. TRAb was improved to 1.1 [U/ml after 3 months of

prednisolone treatment and became negative after 7 months of
the treatment. Over the next 2 years, thyroid function and TRAb
were maintained in a normal range.

Discussion

We observed a patient afflicted by both SAT and GD.
Consistent with SAT, she presented with neck pain, laboratory
evidence of systemic inflammation and thyrotoxicosis. In
addition, initial laboratory data revealed high titers of TRAb and
TSAD, suggesting underlying autoimmune GD. Her thyrotoxicosis
possibly resulted from the release of thyroid hormone from
destroyed thyroid tissue by SAT and from increased thyroid
hormone synthesis by GD. The concurrent occurrence of GD and
SAT is relatively rare. To our knowledge, there have been only
34 cases reported of patients affected with GD after SAT with
variable time differences in the onset [4-14]. Only four cases
with simultaneous onset of both diseases have been reported
[15-18]. Our case appears to be the fifth rare case.

We reviewed the four other cases in the literature [15-18]
and compared them with our case (Table 3). Interestingly, all
cases were middle-aged female patients from Asia (Japan and
China). Our patient displayed a similar clinical phenotype and
clinical course, including the presence in TRAb or TSAb, to all
other cases (Table 3). TRAb-associated thyroid dysfunction
following SAT has also been noted in another study [23]. The
difference among 5 cases is whether TRAb or TSAb became
negative (case 2 and our case) or kept present (cases 1, 3 and
4) after the treatment of SAT. Case 2 and our case seem to be
transient GD manifested from latent GD, while cases 1, 3 and 4
seem to have developed into overt GD triggered by SAT.

The simultaneous occurrence of both destructive thyroid
disease and GD is likely not coincidental, as the two diseases are
strongly associated with each other. Fukata et al. [24] reported
that one of four patients had both GD and destructive Hashimoto’s
disease at the same time by immunological events. Thus, SAT
and GD could also occur simultaneously by viral infection or
an autoimmune mechanism. Thyroid antigen release in SAT
may be similar to that in patients with GD after radiotherapy.
Importantly, this patient had HLA typing associated with
susceptibility to both SAT and GD [19-21]. Similar susceptibility
to both diseases was also found in cases 2 [16] and 3 [17] (Table
3). Taken together, the occurrence of SAT may trigger thyroid
antigen release and cause the simultaneous onset of transient
GD in some cases with latent GD.

The simultaneous presence of both SAT and GD at initial
presentation may explain why iodine and Tc uptake are not
necessarily high or low as typically observed in GD or SAT,
respectively (Table 3). Not only the circulating TSAb by GD but
also the increased tissue vascularity in the affected thyroid in
GD and markedly decreased vascularity in SAT [25] may affect
the results of echographic or scintigraphic examinations in a
complicated manner. Based on echographic examinations, the
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left lobe of the thyroid appeared to be more affected by SAT in
our case. It is unclear whether the inflammatory process was

localized to a single lobe. This possibility appears to be rare but
has been reported [26].

Table 3:Summary of previously reported cases with concurrent onset of GAD and SAT.

Casel[15] Case2[16] Case3 [17] Case4 [18] Our Case
Country Japan Japan China China Japan
Gender Female Female Female Female Female
Age (y.0.) 58 48 41 53 46
TSH (uU/ml) <0.03 0.02 0.01 0.01 <0.005
FT3 (pg/ml) 9.5 18.4 un described 12.82 9.23
FT4 (ng/dl) 491 8.27 2.0 2.85 449
TRAb(IU/1) Positive Positive Positive Positive Positive
TSAD (%) Positive Positive Positive undescribed Positive
TPOAD (IU/ml) Negative Negative Positive Negative Positive
TGAb(IU/ml) Negative Negative Positive Negative Positive
CRP (mg/dl) 7.77 10 1.117 5.1 10.55
Neck pain +) (+) +) +) (+)
lodi T
odine or ¢ Notdescribed High Normal High Normal*
uptake
G 1 t
FNA rz}?;rz:;l?ti(s)us Granulomatous thyroiditis Granulomatous thyroiditis Granulomatous thyroiditis Not determined
A2,A24,B35,B4,B61,Cw3
A&%B39,B%B0L, , DRB1,DR8,B35,B39, ) A3,A24,B35,B54,DR8,DR15,
HLA typing Not described Notdescribed
DR4,DR12,DQ3,DQ4 DQB1,DQ4,DQ5 DRB1,DQB1,DPB1
HLA typing Not deseribed A2,A24,835,B4,B61, A2,A24,B35,B4,861,Cw3,DR4, | A2,A24,B35,B4,861,Cw3,DR4, | A3,A24,B35B54,DR8,DR15,
Cw3,DR4,DR12,DQ3,DQ4 DR12,DQ3,DQ4 DR12,DQ3,DQ4 DRB1,DQB1,DPB1
; ATD dedt
Thyroid Hypothyroidism was ATD was neededto normalize r:/:“fnrjiiee ©
Treatment B Thyroid function normalized developed thyroid function thyroid function
andclinical normalized TRAD positive TRAD positive
. i 1T 1
course TRAb negative TRAb negative TSAb positive p v p v TRAb positive
TSAb positive TSAb positive TSAb positive TSAb positive

ATD: Antithyroid Drug; FNA: Fine Needle Aspiration Biopsy.

*: after the start of treatment.

In our case, thyrotoxicosis, inflammatory findings, TRAb

and TSAb were gradually normalized by oral administration of

prednisolone alone. Antithyroid medications were not needed.
Thus, continuous overproduction of TRAb or TSAb was not
observed. This clinical time course also suggests that the
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occurrence of SAT may trigger thyroid antigen release and cause
the simultaneous onset of transient GD in some susceptible cases

2.
with latent GD.
Conclusion
3.
In conclusion, we observed a rare case in which GD and SAT
coexisted. When examining hyperthyroidism, it is necessary to
consider the rare but possible coexistence of both diseases and 4.
carefully select treatment by distinguishing the characteristics
of each disease. 5.
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