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Abstract

Background: Subacute thyroiditis is generally believed to be
induced by viral infection, and little attention has been paid
to anti-thyroid antibodies. Objectives: Our study aimed to
assess the prevalence of anti-thyroid antibodies in patients
with subacute thyroiditis. Methods: Anti-thyroglobulin
(TgAb) and anti-thyroid peroxidase antibodies (TPOAb) were
measured with 4 different immunoassay kits currently used
in 40 patients in the early phase of subacute thyroiditis. Re-
sults: The proportion of samples positive for TgAb was 52.5
+ 13.7% (mean of 4 kits), which was significantly (p < 0.05)
higher than that positive for TPOAb (15.6 + 6.5%). The prev-
alence of positive TgAb alone (negative TPOAb) was also sig-
nificantly higher than that of TPOAb alone (negative TgAb).
TgAb titers decreased or disappeared within 4 months to 6
years in 6 patients. Conclusions: Patient samples were mod-
erately positive for TgAb initially, but the titer decreased or
disappeared afterwards in subacute thyroiditis.
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Introduction

Subacute thyroiditis, also referred to as granulomatous
or De Quervain’s thyroiditis, is a spontaneously remit-
ting, inflammatory disorder of the thyroid gland [1-3].
Patients usually present with tenderness and enlargement
of the thyroid gland, and initially show destruction-in-
duced thyrotoxicosis, which is often followed by transient
hypothyroidism [1-3]. The disease is self-limiting and of-
ten does not require treatment. In some cases, short-term
steroid therapy is effective [4]. Subacute thyroiditis is
thought to be caused by a viral infection or a postviral in-
flammatory process [5], and a minimal role of autoim-
munity has been suggested [6, 7]. Therefore, data on anti-
thyroid antibodies in subacute thyroiditis are limited. In
some reviews or textbooks, circulating thyroid antibodies
have been described to be absent or have low titers [2, 3].

For the detection of antibodies, the tanned red cell
hemagglutination method was initially applied in the
1980s, and positivity for thyroglobulin (Tg) hemaggluti-
nation antibodies and microsomal antibodies was tested
[8]. However, the method was not sensitive enough to
detect low levels of anti-thyroid antibodies. Therefore,
earlier negative reports using Tg and/or microsomal
hemagglutination antibodies cannot deny the possible
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Table 1. Prevalence of thyroglobulin antibodies (TgAb) and thyroid peroxidase antibodies (TPOAD) in patients
with subacute thyroiditis and healthy controls measured using 4 different kits

Kit A Kit B Kit C Kit D

TgAb TPOAb TgAb TPOAb  TgAb  TPOAb TgAb  TPOAb

[28] [16] [4.1] [5.6] [13.6] [3.2] [122] [5.1]
Subacute thyroiditis 37.5 25.0 60.0° 12.5 45.0° 10.0 67.5 15.0
(n = 40) (25.0)  (12.5) (50.08)  (2.5) (40.09  (5.0) (55.09  (2.5)
Controls 7.0 4.0 7.0° 1.0 6.0 1.0 11.0° 2.0
(n=100) (7.0) (4.0 (7.0°) (1.0) (6.0) (1.0) (10.0°) (1.0

Data indicate percent positive reaction. The prevalence of TgAb was significantly different from that of
TPOAD at ® p < 0.001 and ® p < 0.05. The cutoff value for each assay kit is presented in brackets [TU/mL]. The
prevalence of a positive reaction for TgAb or TPOADb alone is presented in parentheses.

presence of low titers of circulating anti-thyroid antibod-
ies in subacute thyroiditis. More recently, further sensi-
tive automated immunoassays have been introduced for
the detection of both antibodies [9]. Because subacute
thyroiditis is encountered less frequently than Hashimo-
to’s thyroiditis or Graves’ disease, the number of patients
reported with this condition is too small to clarify the fre-
quency of circulating anti-thyroid antibodies [10-12].
Painful Hashimoto’s thyroiditis shows clinical features
similar to those of subacute thyroiditis in the presence of
anti-thyroid antibodies, and their differential diagnosis is
critical [13]. Therefore, in this study, we applied 4 sensi-
tive immunoassays currently used to clarify the frequency
of circulating anti-thyroid antibodies in 40 patients with
subacute thyroiditis.

Subjects and Methods

Subjects

We examined 40 untreated patients with subacute thyroiditis
(mean age + SD, 47.9 + 12.9 years; 33 females and 7 males) and 100
healthy subjects (41.5 + 11.9 years; 69 females and 31 males). With
regard to “patient controls,” 70 untreated patients with Hashimo-
to’s thyroiditis (a hypothyroid or euthyroid status) (45.4 + 18.3
years; 65 females and 5 males) were also examined. These patients
were consecutive outpatients at the Kuma Hospital between Sep-
tember 2011 and March 2012. As reported previously [1], the dis-
ease was diagnosed according to the diagnostic guidelines of the
Japan Thyroid Association [14]. Early-phase subacute thyroiditis
was diagnosed based on clinical findings of a painful swelling and
tenderness in the thyroid gland, laboratory findings of elevated
C-reactive protein and serum free thyroxine (FT,) and decreased
levels of serum thyroid-stimulating hormone (TSH), and a hy-
poechoic lesion at the painful site of the thyroid gland confirmed
by ultrasonography. Painful Hashimoto’s thyroiditis was excluded
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following the previously reported criteria [15, 16]. Diagnosis of
Hashimoto’s thyroiditis was made as previously reported [9].
Healthy control subjects were euthyroid without goiter and over
the age of 20 years with no previous personal history of a thyroid
disease.

Autoantibodies

TgAb and TPOAb were measured with 4 different kits using
automated instruments as follows: kit A, ECLusys (Roche Diag-
nostics, Mannheim, Germany); kit B, Architect I 2000 SR (Abbott
Diagnostics, IL, USA); kit C, AIA (Tosoh Bioscience, Tokyo, Ja-
pan); and kit D, Lumipulse Presto II (Fujirebio Inc, Tokyo, Japan).
Assay characteristics provided by the manufacturer have been re-
ported precisely [9]. All assays were performed using reagents pro-
vided by the manufacturers according to the instruction in the
package insert, and each cutoffis shown in Table 1. All TgAb assays
have been calibrated against the WHO First International Refer-
ence Preparation 66/387. All TPOAD assays have been calibrated
against the WHO First International Reference Preparation 65/93.
Native Tg and recombinant human TPO were used in all assay
systems for the detection of TgAb and TPOADb, respectively.

Statistical Analysis

Comparisons of TgAb and TPOAD prevalence were performed
by the ) test in different assay kits. Differences in antibody titers
between subacute thyroiditis and Hashimoto’s thyroiditis were
evaluated by Mann-Whitney U test. Differences were considered
to be significant at p < 0.05.

Results

We concurrently evaluated the frequency of TgAb and
TPOAD in 40 untreated patients with subacute thyroiditis
using 4 different kits. As shown in Table 1, TgAb positiv-
ity ranged from 37.5 to 67.5%, and kit D detected TgAb
positivity more frequently. The frequency of positive ti-
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Fig. 1. Individual values of thyroglobulin antibodies measured us-
ing kit A in patients with subacute thyroiditis and Hashimoto’s
thyroiditis and in healthy controls. Dotted line indicates the cutoff
value.

ters for TgAb was significantly higher than that of posi-
tive titers for TPOAD in kits B, C, and D, and a high ten-
dency was also shown in kit A. As a whole, the prevalence
of TgAb was 52.5 £ 13.7% (mean + SD of 4 kits), and it
was significantly (p < 0.05) higher than that of TPOADb
(15.6 £ 6.5%) at the onset of subacute thyroiditis. The
prevalence of TgAb alone (negative TPOAb) was signifi-
cantly higher than that of TPOADb alone (negative TgAb)
in kits B, C, and D (Table 1).

The distribution of individual values of TgAb in kit A
is shown in Figure 1. Overall, the titers are significantly
lower in subacute thyroiditis than in Hashimoto’s thy-
roiditis (median and interquartile range, 22.3 and 16.7-
51.5 vs. 353.2 and 163.1-618.5 IU/mL, respectively; p <
0.001). Even on comparing positive values of TgAb in
both disease groups, the difference remained significant
(75.4 and 42.1-306.0 vs. 356.8 and 195.3-669.3 IU/mL,
respectively; p = 0.002). In 6 patients, follow-up data con-
cerning TgAb-positive titers using kit A were available
from 4 months to 6 years after their initial examination.
In all 6 patients, TgAb titers decreased or disappeared
(Table 2).
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Table 2. Changes in TgAb titers from onset to follow-up in 6 pa-
tients with subacute thyroiditis

Patient TgAD titer, IlU/mL Interval period,
onset follow-up o
1 690.3 282.3 15
2 681.5 298.9 8
3 216.4 <28.0 4
4 127.0 <28.0 10
5 82.7 43.0 5
6 45.5 <28.0 72
Discussion

Circulating thyroid antibodies have been described to
be absent in subacute thyroiditis, or the titer has been re-
ported to be low in some reviews or textbooks [2, 3]. In
this study, however, we clarified that TgAb was present
rather moderately in the early phase of the disease, al-
though titers were significantly lower than those observed
in Hashimoto’s thyroiditis. The prevalence of TgAb
ranged from 37.5 to 67.5%, and the difference depended
on the kits used.

Table 3 summarizes the frequency of anti-thyroid an-
tibodies in subacute thyroiditis from reports published
after 1980 [10-12, 17-24]. In earlier studies using the
hemagglutination method, Tg hemagglutination anti-
body levels were negative or low, possibly because of the
insensitiveness of the assay method. Even while using
sensitive assays, positive TgAb results were observed in
0-67% cases. In this study, 52.5% (mean of 4 different
kits) of the 40 patients with subacute thyroiditis were pos-
itive for TgAb, and the prevalence was higher than that of
TPOAD. The higher prevalence of TgAb was also com-
mon in Hashimoto’s thyroiditis and healthy controls us-
ing the same immunoassays [9]. However, the epitopes
that TgAb recognizes against several thyroglobulin re-
gions are reported to have different patterns between sub-
acute thyroiditis and Hashimoto’s thyroiditis [25], sug-
gesting that TgAb produced in acute thyroid destruction
is not similar to that produced in a chronic autoimmune
reaction, but represents a nonspecific response to the re-
lease of thyroid antigens.

Painful Hashimoto’s thyroiditis shows overlapping
clinical features such as destructive thyroiditis with in-
flammatory findings and presence of anti-thyroid anti-
bodies. However, painful Hashimoto’s thyroiditis fre-
quently shows the preexistence of a clinical history of

Nishihara et al.



Table 3. Reported frequency of TgAb and/or TPOAD in subacute thyroiditis in the individuals examined

First Year n Positive, % Assay Antibody Ref.
author TgAb TPOAb TGHA MCHA method follow-up

Omori 2008 27 67 NT NT NT RIA decrease in 5, increase in 2 17
Benbassat 2007 39 25% NT NT EIA not examined 18
Erdem 2007 169 20 4 NT NT CLIA not examined 19
Fatourechi 2003 14 NT NT NT 21b HA not examined 20
Hasanat 2000 15 46.7 26.7 NT NT ELISA not examined 10
Boechat 1999 6 0 NT NT NT RIA not examined 11
Hwang 1989 39 NT NT 26° HA not examined 21
Benker 1988 31 NT NT 6.5 6.5 HA persistently positive in 2 22
Weetman 1987 9 11 11 0 0 ELISA, HA  not examined 12
Lio 1984 62 NT NT 24 64 HA negative in all but 1 23
Tikkanen 1982 32 NT NT 16 9 HA persistently positive in 2 24

NT, not tested; EIA, enzyme immunoassay; RIA, radioimmunoassay; CLIA, chemiluminescent immunometric assay; HA,
hemagglutination assay; ELISA, enzyme-linked immunosorbent assay.
2Combined TgAband/or TPOAD.  Three strong positives, 11 weak positives (probably negative).  Combined thyroglobulin (TGHA)

and/or microsomal hemagglutination antibodies (MCHA).

Hashimoto’s thyroiditis, high titration of anti-thyroid an-
tibodies, refractoriness to glucocorticoid treatment, in-
creased thyroid blood flow in the hypoechoic lesions, and
development of permanent hypothyroidism, which are
unlikely to be seen in subacute thyroiditis [13, 15, 16, 26,
27]. In this study, no subjects with subacute thyroiditis
presented with such findings typical of painful Hashimo-
to’s thyroiditis. On the other hand, there was no available
information on whether positive reactions for anti-thy-
roid antibodies were present before or after the develop-
ment of subacute thyroiditis, because we excluded all pa-
tients with preexisting Hashimoto’s thyroiditis from the
analysis.

Very interestingly, titers of positive TgAb decreased or
disappeared at 4 months to 6 years after the onset of the
disease. This temporal elevation in TgAD is very different
from painful Hashimoto’s thyroiditis, which shows per-
sistently high values of anti-thyroid antibodies [26]. Con-
sidering these data, subacute thyroiditis might be initially
associated with the development of thyroid autoantibod-
ies, especially TgAb, possibly induced by thyroid destruc-
tion, and then these antibodies probably escaped the im-
mune surveillance system. As summarized in Table 3,
only a few reports have showed consecutive changes in
TgAb. In this study, a small number of patients were
available on follow-up for the changes in TgAb titers, and
their intervals of examination varied. To overcome this
limitation and prove the significance of decreased or dis-
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appeared TgADb titers, periodical follow-up of TgAb titers
is required in a larger patient cohort with subacute thy-
roiditis in the future.

In conclusion, TgAb was moderately positive initially
butlevels gradually decreased afterwards in subacute thy-
roiditis.
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