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Abstract

Two middle aged Caucasian women with no previous history of thyroid or any other disease developed typical
subacute thyroiditis (SAT) with minimal thyroidal radioactive iodine uptake. A few months after restoration of
euthyroidism and discontinuation of corticosteroid therapy, they developed mild hyperthyroidism due to Graves’
disease (GD), as judged by the increased diffuse thyroidal radioactive iodine uptake. Both of them were genetically
predisposed to the above diseases since they had the certain HLA haplotypes for SAT and GD. Also they developed
anti- thyroglobulin antibodies during the period of GD. We hypothesize that genetic background and the increased
load of Tg or other autoantigens released from the distracted damaged thyroid gland due to SAT triggered the
development of GD a few months later.

Introduction
Subacute thyroiditis (SAT) is an inflammatory disorder of the

thyroid gland that is thought to be of viral origin [1]. It is considered a
non-autoimmune disease, although a transient mild increase of titers
of thyroid antibodies can be observed [2,3]. It seems to be especially
common in genetically predisposed individuals who carry certain
human leukocyte antigen (HLA) haplotypes [4].

Graves disease (GD) is an autoimmune thyroid disease and a model
of organ specific autoimmunity. It is thought to be caused by a
combination of genetic and environmental factors and initiated by the
loss of immunological tolerance to thyroid restricted self antigens such
as TSH receptor, thyroperoxidase and thyroglobulin [5]. The trigger
for initiation of the immune response to the thyroid remains unknown
in genetically predisposed individuals [6]. GD is strongly associated
with certain HLA haplotypes, such as HLA-DRB1 and -DRB3 [6-8], as
well as with polymorphisms in several other genes such as, in the Tg
gene [9] and T-cell regulatory gene CTLA4 [10].

In our knowledge there are no reports for common HLA haplotypes
related to subacute thyroiditis and Graves’ disease.

The appearance of GD within a few months after SAT is rare, and
only a few cases have been reported [11-17]. Also a case with
simultaneous occurrence of subacute thyroiditis and Graves' disease
has been described. However the authors suggest that SAT-induced
autoimmunization may promote the development of Graves’ disease
in predisposed subjects and they do not support the hypothesis that
there is a common mechanism for both diseases. Their patient was
positive for both HLA-35 and HLA- DRB1antigens [18].

Here, we present two cases of SAT that developed GD 2–3 months
after restoration of euthyroidism, and we discuss the possible

explanation for the transition of an inflammatory non-autoimmune to
an autoimmune thyroid disease.

Case 1
A 37-year-old Caucasian woman presented with fever, tenderness

in the neck, and difficulty in swallowing for 15 days. Her medical
history was free from disease. Physical examination revealed that the
patient had an enlarged, diffuse, painful thyroid gland, a heart rate of
110 beats/min, a fine tremor, a warm skin, and a fast relaxation time of
the Achilles tendon reflex. The patient’s family history was negative for
thyroid diseases. Laboratory examinations revealed: T3: 2.55 ng/ml
(normal, 0.8–2.00 ng/ml); T4: 15.9 μg/dl (normal, 5.1–14.1 μg/dl);
TSH: not detectable (nd); anti-TPO: 17 IU/ml (normal, <34 IU/ml);
anti-Tg: 20 IU/ml (normal, <115 IU/ml); Tg: 403 ng/ml (normal, 1.4–
78 ng/ml); erythrocyte sedimentation rate (ESR): 186 mmHg/h; and C-
reactive protein (CRP): 9.3 mg/dl (normal, <0.80 mg/dl); white blood
cell count was slightly higher than normal, whereas renal and liver
function biochemical tests gave values within normal ranges.
Ultrasonography showed an enlarged, heterogeneous, hypoechoic
thyroid gland without discrete nodules. Twenty-four hours after
administration of a tracer dose of 5μCi 131I, the thyroidal radioactive
iodine uptake (RAIU) was <1%. Following diagnosis of SAT,
corticosteroids (prednisone 30 mg per day) and β-blockers
(propranolol 30 mg per day) were administered. Pain subsided rapidly,
and the symptoms had fully remitted within 3 weeks; then thyroid
function tests (TFTs) were within the normal range and ESR was 3
mm in the first hour and the corticosteroid dose was gradually reduced
and finally stopped 2 months later. One month later, SAT relapsed
with the same clinical signs and symptoms. The values obtained from
TFTs were: T3: 1.9 ng/ml; T4:14.3 μg/dl; TSH: not detectable (nd); and
ESR: 86 mm in the first hour. A new 8-week course of corticosteroids
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resulted in resolution of the symptoms and restoration of
euthyroidism.

Three months later the patient returned to our outpatient clinic
with fine tremor, sweating, tachycardia, irritability and denied ocular
symptoms. Physical examination revealed a palpable non-painful
thyroid gland. The values obtained from TFTs were TSH: nd; T3: 2.66
ng/ml; T4:12.5 μg/dl; Tg: 39 ng/ml; anti-TPO: 15 IU/ml; anti-Tg: 244
IU/ml; and ESR: 23 mm. Scintigraphy with 5 μCi 131I revealed high
uptake and a diffuse, enlarged thyroid gland, characteristic of
hyperthyroidism and suggestive of GD. The patient was given 30
mg/day carbimazole and 30 mg/day propranolol for 2 months, and
became slightly hypothyroid, with the following values obtained after
TFTs: TSH: 7.99 μIU/ml; T3: 0.86 ng/ml; T4: 3.3 μg/dl; Tg: 39 ng/ml;
anti-TPO: 24 IU/ml, anti-Tg: 522 IU/ml; and ESR: 23 mm. Thereafter,
she remained euthyroid under low doses of carbimazole (5mg
carbimazole/day) for 1 year. Since termination of carbimazole
treatment, she has remained euthyroid without treatment for 2 years.
HLA typing showed positivity for B35.03, DRB1 0301, and DRB1
1301.

Case 2
A 55-year-old Caucasian woman presented with fever for 15 days,

as well as neck pain, palpitations, sweating, and fatigue. Her medical
history was free from disease. On physical examination she had an
enlarged painful thyroid gland, heart rate of 120 beats/min, fine
tremor, and rapid relaxation time of the Achilles tendon reflex.
Laboratory examination showed: TSH: 0.01 μIU/ml; FT3: 9.2 pmol/l
(normal, 3.1–6.8 pmol/l); FT4: 3.18 ng/dl (normal, 0.8–2.00 ng/dl); Tg:
450 ng/ml (normal, 1.4-78 ng/ml); anti-TPO: 15.1 IU/ml; anti-Tg: 83.1
IU/ml; CRP: 14 mg/dl; and ESR: 98 mm/h. Thyroid ultrasonography
showed an enlarged, heterogeneous, hypoechoic thyroid gland without
discrete nodules. Twenty-four hours after administration of a tracer
dose of 5 μCi 131I, the RAIU value was <1%. The patient was
prescribed 3 g/day acetylsalicylic acid and 30 mg/day propranolol,
without remission of symptoms. Five days later, acetylsalicylic acid
was replaced by 32 mg/day methylprednisolone for 20 days and
tapered for the next 2 months. At that time, ESR was 20 mm/h and the
patient was euthyroid. One month after glucocorticoid
discontinuation, the patient presented again with symptoms of
hyperthyroidism, such as palpitations, irritability, sweating, mild neck
pain but without fever. She had TSH: nd; T3: 3.1 ng/ml; FT4: 1.84
ng/dl; CRP: 0.5 mg/dl; ESR: 80 mm; anti-TPO: 10.9 IU/ml; and anti-
Tg: 121.9 IU/ml. A new course of 32 mg/day methylprednisolone and
30 mg/day propranolol was administered for the next 3 months, after
which she became euthyroid and had TSH: 1.7 μIU/ml; T3: 1.21 ng/ml;
T4: 6.6 μg/dl; and ESR: 17 mm/h. One month later, she complained of
palpitations, arthralgia but without either fever or neck pain, and
denied ocular symptoms. Biochemical evaluation revealed overt
hyperthyroidism: TSH: nd; T3: 3.13 ng/ml; FT4: 2.48 ng/dl; anti-TPO:
20 IU/ml; anti-Tg: 237.6 IU/ml ESR 30 mm/h. Scintigraphy with 5 μCi
131I revealed high uptake and a diffuse enlarged thyroid gland as in
GD. Methimazole was started at 30 mg/day, as well as 30 mg/day
propranolol and gradually tapered and stopped as she became
euthyroid 1 year later. She has remained euthyroid without therapy for
1 and a half year. HLA haplotyping revealed B35, 51 and DRBI*11XX
and 13XX.

Discussion
We have described two rare cases where SAT was followed within a

few months by GD in two Caucasian women. Only a few similar cases
have been reported in the literature [11-17].

It is well known that SAT is a non-autoimmune disease, but it is a
self-limited inflammatory disorder of viral origin in genetically
predisposed individuals [4]. A strong association between SAT and
HLA-B35 in certain ethnic groups has been found, as well as there
being reports of development of SAT in the same family [19] and
identical twins who were heterozygous for HLA-B35 [20,21]. The
thyroid tissue damage of the viral infection provides an antigen that
uniquely binds to HLA-B35 molecules on macrophages. The resultant
antigen–HLA-B35 complex activates cytotoxic T lymphocytes that in
turn injure the thyroid follicular cells because the latter share the same
antigen. Both of our patients had the HLA-B35 haplotype.

In contrast, GD is a well-established autoimmune disorder. Thyroid
epithelial cells from patients with GD express HLA class II molecules;
notably HLA-DRB1 and HLA-DRB3[8]. Expression of HLA molecules
on thyroid cells, in individuals with the appropriate repertoire of HLA
antigens, could be the result of viral infections, or it may be induced by
cytokines, such as interferon-γ produced by T cells that have been
attracted to the gland. Therefore, a T-cell receptor recognizes thyroid
antigens on the surface of thyroid follicular cells, which are presented
in the binding pocket of the HLA molecule [22]. These activated T
cells act as helper cells that activate the B cells to secrete
autoantibodies. Both of our patients had the HLA-DRB1 haplotype.
However, studies in transgenic mice [5] and monozygotic twins [23]
have shown that the expression of certain HLA molecules on
thyrocytes or the genetic background in general is not sufficient to
initiate the GD and probably environmental factors are required. Such
factors as infections, life stress, iodine intake, smoking radiation and
environmental toxicants have been proposed for the initiation of the
autoimmune thyroid disease [24].

In recent years, Tg has been highlighted as the domain autoantigen
in thyroid autoimmunity [9]. Iodinated peptides in Tg as well as
iodine-induced apoptosis/necrosis of thyrocytes trigger autoimmune
thyroid disease [25]. Increased release of Tg temporarily increases
anti-Tg level, and has been reported after thyroid surgery [26], RAI
administration [27], and ethanol administration in toxic adenomas
[28,29]. In our cases, during the acute phase of SAT, serum Tg levels
were increased, whereas anti-Tg was normal, which was followed by
development of increased anti-Tg levels 3 months later, with the
appearance of GD. It is possible that the release of Tg was the trigger
for initiation of the autoimmune cascade. A limitation of our study is
that we did not measure TSH receptor antibodies. However GD was
confirmed by the combination of clinical and biochemical
hyperthyroidism, positive anti-TPO and anti-Tg as well as high diffuse
uptake of enlarged thyroid gland after scintigraphy with 5 μCi 131I.

Our patients had the appropriate genetic background to develop
either SAT or GD. We hypothesize that the genetic background and
the increased load of Tg or other autoantigens released from the
damaged thyroid gland due to SAT initiated the loss of immunological
tolerance to thyroid antigens and cause the development of mild GD a
few months later.

Citation: Michalaki M, Eftychia K, Markou KB (2015) Two Cases-Report of Mild Graves’Disease Following Subacute Thyroiditis: More Evidence
of the Role of Thyroglobulin in The Pathogenesis of Autoimmune Thyroid Disease? . Thyroid Disorders Ther 4: 184. doi:
10.4172/2167-7948.1000184

Page 2 of 3

Thyroid Disorders Ther
ISSN:2167-7948 JTDT, an open access journal

Volume 4 • Issue 2 • 1000184



References
1. Jackson IMD , Hennessey JV ( 2001) Thyroiditis. In: Becker KL (eds) 3rd

ed. Lippincott Wiliams and Wilkins, Philadelphia, PA 19106 USA
2. Iitaka M, Momotani N, Hisaoka T, Noh JY, Ishikawa N, et al. (1998) TSH

receptor antibody-associated thyroid dysfunction following subacute
thyroiditis. Clin Endocrinol (Oxf) 48: 445-453.

3. Volpé R, Row VV, Ezrin C (1967) Circulating viral and thyroid
antibodies in subacute thyroiditis. J Clin Endocrinol Metab 27:
1275-1284.

4. Ohsako N, Tamai H, Sudo T, Mukuta T, Tanaka H, et al. (1995) Clinical
characteristics of subacute thyroiditis classified according to human
leukocyte antigen typing. J Clin Endocrinol Metab 80: 3653-3656.

5. Kimura H, Kimura M, Tzou SC (2004) Expression of class II Major
Histocompatibility Complex molecules on thyrocytes does not cause
spontaneous thyroiditis but mildy increases its severity after
immunization. Endocrinology 146 :1154-1162

6. Jacobson EM, Huber A, Tomer Y (2008) The HLA gene complex in
thyroid autoimmunity: from epidemiology to etiology. J Autoimmun 30:
58-62.

7. Weetman AP (2003) Grave's disease 1835-2002. Horm Res 59 Suppl 1:
114-118.

8. Stenszky V, Kozma L, Balázs C, Rochlitz S, Bear JC, et al. (1985) The
genetics of Graves' disease: HLA and disease susceptibility. J Clin
Endocrinol Metab 61: 735-740.

9. Ban Y, Greenberg DA, Concepcion E, Skrabanek L, Villanueva R, et al.
(2003) Amino acid substitutions in the thyroglobulin gene are associated
with susceptibility to human and murine autoimmune thyroid disease.
Proc Natl Acad Sci U S A 100: 15119-15124.

10. Ueda H, Howson JM, Esposito L, Heward J, Snook H, et al. (2003)
Association of the T-cell regulatory gene CTLA4 with susceptibility to
autoimmune disease. Nature 423: 506-511.

11. Bartalena L, Bogazzi F, Pecori F, Martino E (1996) Graves' disease
occurring after subacute thyroiditis: report of a case and review of the
literature. Thyroid 6: 345-348.

12. Nakano Y, Kurihara H, Sasaki J (2011) Graves' disease following subacute
thyroiditis. Tohoku J Exp Med 225: 301-309.

13. Grunenberger F, Chenard MP, Weber JC, Jaeck D, Schlienger JL (1998)
Relapse of Graves' disease after subacute thyroiditis. Thyroid 8: 683-685.

14. Bennedbaek FN, Gram J, Hegedüs L (1996) The transition of subacute
thyroiditis to Graves' disease as evidenced by diagnostic imaging.
Thyroid 6: 457-459.

15. Wang X, Renedo MF (2004) Graves' disease occurring after
hyperparathyroidism and subacute thyroiditis. Endocr Pract 10: 509-511.

16. Fukata S, Matsuzuka F, Kobayashi A, Hirai K, Kuma K, et al. (1992)
Development of Graves' disease after subacute thyroiditis: two unusual
cases. Acta Endocrinol (Copenh) 126: 495-496.

17. Wartofsky L, Schaaf M (1987) Graves' disease with thyrotoxicosis
following subacute thyroiditis. Am J Med 83: 761-764.

18. Werner SC (1979) Graves' disease following acute (subacute) thyroiditis.
Arch Intern Med 139: 1313-1315.

19. Hoang TD, Mai VQ, Clyde PW, Shakir MK (2011) Simultaneous
occurrence of subacute thyroiditis and Graves' disease. Thyroid 21:
1397-1400.

20. Kramer AB, Roozendaal C, Dullaart RP (2004) Familial occurrence of
subacute thyroiditis associated with human leukocyte antigen-B35.
Thyroid 14: 544-547.

21. Rubin RA, Guay AT (1991) Susceptibility to subacute thyroiditis is
genetically influenced: familial occurrence in identical twins. Thyroid 1:
157-161.

22. Hamaguchi E, Nishimura Y, Kaneko S, Takamura T (2005) Subacute
thyroiditis developed in identical twins two years apart. Endocr J 52:
559-562.

23. Lohr J, Knoechel B, Abbas AK (2006) Regulatory T cells in the periphery.
Immunol Rev 212: 149-162.

24. Brix TH, Hegedüs L (2012) Twin studies as a model for exploring the
aetiology of autoimmune thyroid disease. Clin Endocrinol (Oxf) 76:
457-464.

25. Brent GA (2010) Environmental exposures and autoimmune thyroid
disease. Thyroid 20: 755-761.

26. Carayanniotis G (2011) Molecular parameters linking thyroglobulin
iodination with autoimmune thyroiditis. Hormones (Athens) 10: 27-35.

27. Feldt-Rasmussen U, Blichert-Toft M, Christiansen C, Date J (1982)
Serum thyroglobulin and its autoantibody following subtotal thyroid
resection of Graves' disease. Eur J Clin Invest 12: 203-208.

28. Ceccarelli C, Antonangeli L, Brozzi F (2011) Radioiodine 131I treatment
for large nodular goiter: recombinant human thyrotropin allows the
reduction of radioiodine 131I activity to be administered in patients with
low uptake. Thyroid 21: 759-764.

29. Monzani F, Del Guerra P, Caraccio N, Casolaro A, Lippolis PV, et al.
(1997) Appearance of Graves' disease after percutaneous ethanol
injection for the treatment of hyperfunctioning thyroid adenoma. J
Endocrinol Invest 20: 294-298.

 

Citation: Michalaki M, Eftychia K, Markou KB (2015) Two Cases-Report of Mild Graves’Disease Following Subacute Thyroiditis: More Evidence
of the Role of Thyroglobulin in The Pathogenesis of Autoimmune Thyroid Disease? . Thyroid Disorders Ther 4: 184. doi:
10.4172/2167-7948.1000184

Page 3 of 3

Thyroid Disorders Ther
ISSN:2167-7948 JTDT, an open access journal

Volume 4 • Issue 2 • 1000184

http://www.ncbi.nlm.nih.gov/pubmed/9640411
http://www.ncbi.nlm.nih.gov/pubmed/9640411
http://www.ncbi.nlm.nih.gov/pubmed/9640411
http://www.ncbi.nlm.nih.gov/pubmed/4292248
http://www.ncbi.nlm.nih.gov/pubmed/4292248
http://www.ncbi.nlm.nih.gov/pubmed/4292248
http://www.ncbi.nlm.nih.gov/pubmed/8530615
http://www.ncbi.nlm.nih.gov/pubmed/8530615
http://www.ncbi.nlm.nih.gov/pubmed/8530615
http://www.ncbi.nlm.nih.gov/pubmed/18178059
http://www.ncbi.nlm.nih.gov/pubmed/18178059
http://www.ncbi.nlm.nih.gov/pubmed/18178059
http://www.ncbi.nlm.nih.gov/pubmed/12638522
http://www.ncbi.nlm.nih.gov/pubmed/12638522
http://www.ncbi.nlm.nih.gov/pubmed/3861611
http://www.ncbi.nlm.nih.gov/pubmed/3861611
http://www.ncbi.nlm.nih.gov/pubmed/3861611
http://www.ncbi.nlm.nih.gov/pubmed/14657345
http://www.ncbi.nlm.nih.gov/pubmed/14657345
http://www.ncbi.nlm.nih.gov/pubmed/14657345
http://www.ncbi.nlm.nih.gov/pubmed/14657345
http://www.ncbi.nlm.nih.gov/pubmed/12724780
http://www.ncbi.nlm.nih.gov/pubmed/12724780
http://www.ncbi.nlm.nih.gov/pubmed/12724780
http://www.ncbi.nlm.nih.gov/pubmed/8875758
http://www.ncbi.nlm.nih.gov/pubmed/8875758
http://www.ncbi.nlm.nih.gov/pubmed/8875758
http://www.ncbi.nlm.nih.gov/pubmed/22112923
http://www.ncbi.nlm.nih.gov/pubmed/22112923
http://www.ncbi.nlm.nih.gov/pubmed/9737364
http://www.ncbi.nlm.nih.gov/pubmed/9737364
http://www.ncbi.nlm.nih.gov/pubmed/8936671
http://www.ncbi.nlm.nih.gov/pubmed/8936671
http://www.ncbi.nlm.nih.gov/pubmed/8936671
http://www.ncbi.nlm.nih.gov/pubmed/16033725
http://www.ncbi.nlm.nih.gov/pubmed/16033725
http://www.ncbi.nlm.nih.gov/pubmed/1642082
http://www.ncbi.nlm.nih.gov/pubmed/1642082
http://www.ncbi.nlm.nih.gov/pubmed/1642082
http://www.ncbi.nlm.nih.gov/pubmed/3674062
http://www.ncbi.nlm.nih.gov/pubmed/3674062
http://www.ncbi.nlm.nih.gov/pubmed/583118
http://www.ncbi.nlm.nih.gov/pubmed/583118
http://www.ncbi.nlm.nih.gov/pubmed/22136271
http://www.ncbi.nlm.nih.gov/pubmed/22136271
http://www.ncbi.nlm.nih.gov/pubmed/22136271
http://www.ncbi.nlm.nih.gov/pubmed/15307945
http://www.ncbi.nlm.nih.gov/pubmed/15307945
http://www.ncbi.nlm.nih.gov/pubmed/15307945
http://www.ncbi.nlm.nih.gov/pubmed/1822362
http://www.ncbi.nlm.nih.gov/pubmed/1822362
http://www.ncbi.nlm.nih.gov/pubmed/1822362
http://www.ncbi.nlm.nih.gov/pubmed/16284433
http://www.ncbi.nlm.nih.gov/pubmed/16284433
http://www.ncbi.nlm.nih.gov/pubmed/16284433
http://www.ncbi.nlm.nih.gov/pubmed/16903912
http://www.ncbi.nlm.nih.gov/pubmed/16903912
http://www.ncbi.nlm.nih.gov/pubmed/22168537
http://www.ncbi.nlm.nih.gov/pubmed/22168537
http://www.ncbi.nlm.nih.gov/pubmed/22168537
http://www.ncbi.nlm.nih.gov/pubmed/20578899
http://www.ncbi.nlm.nih.gov/pubmed/20578899
http://www.ncbi.nlm.nih.gov/pubmed/21349803
http://www.ncbi.nlm.nih.gov/pubmed/21349803
http://www.ncbi.nlm.nih.gov/pubmed/6809469
http://www.ncbi.nlm.nih.gov/pubmed/6809469
http://www.ncbi.nlm.nih.gov/pubmed/6809469
http://www.ncbi.nlm.nih.gov/pubmed/9258811
http://www.ncbi.nlm.nih.gov/pubmed/9258811
http://www.ncbi.nlm.nih.gov/pubmed/9258811
http://www.ncbi.nlm.nih.gov/pubmed/9258811

	Contents
	Two Cases-Report of Mild Graves’Disease Following Subacute Thyroiditis: More Evidence of the Role of Thyroglobulin in The Pathogenesis of Autoimmune Thyroid Disease?
	Keywords:
	Abstract
	Introduction
	Case 1
	Case 2
	Discussion
	References




