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Prednisolone Dosing Regimen for Treatment of Subacute Thyroiditis
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Abstract : The rate of recurrence of subacute thyroiditis (SAT) during prednisolone (PSL) therapy is approximately
10 to 20%. However, there is little or no information on the time period to relapse following administration of a
tapered dose of PSL and the factors associated with such relapse. The aim of this study was to determine the cor-
relation between SAT recurrence and PSL tapering regimen used in the treatment of SAT. This study was a medical
record-based retrospective study and involved 26 patients (3 men, 23 women) who received PSL therapy for SAT.
The primary endpoint was the association between recurrence and number of days required to taper daily PSL dose
to 5 mg. The secondary endpoint was the relationship between recurrence and several variables including age, clini-
cal score, free thyroxine, inflammatory reaction, thyroglobulin, total treatment time, total dose of PSL and presence
or absence of creeping thyroiditis. The SAT recurrence rate was 15.3%. There was no significant difference in the
initial PSL dose between the non-recurrence and recurrence groups (27.5 mg vs 24.5 mg, P = 0.302). However, for
the primary endpoint, significant differences were found between the two groups in time required for tapering PSL to
5 mg/day (non-recurrence: 44.3 + 15.3 days, recurrence: 19.0 + 11.9 days, P =0.012). None of the clinical variables
evaluated correlated significantly with SAT relapse. In conclusion, to prevent recurrence of SAT, consideration
should be given to the period required for PSL tapering to 5 mg/day.
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Introduction in men, with female patients accounting for 80% of

individuals with the disease [1, 4, 5]. High erythro-

Subacute thyroiditis (SAT), also known as de Quer-
vain thyroiditis or granulomatous thyroiditis, is an in-
flammatory disease caused by viral infection and has
characteristic symptoms of fever, thyroid nodules with
tenderness, and thyrotoxicosis, which includes palpita-
tions and excessive sweating [1-3]. The prevalence
of SAT is higher in women aged 40 to 50 years than

cyte sedimentation rate (ESR), and high levels of C-
reactive protein (CRP) and thyroglobulin (Tg) during
the acute phase, as well as reduced uptake of "*'I on
thyroid gland scintigraphy, are frequently used for dif-
ferentiating SAT from Graves' disease.

Recurrence of SAT after completion of treatment is
rare (approximately 2%) [4-6]. While studies have re-
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ported that the recurrence rate during treatment with
prednisolone (PSL) is approximately 2.2% [7] or 35%
[8], it is generally thought that the SAT relapse rate is
approximately 10 to 20% [3, 9]. Clinically, a rapid
tapering of PSL during treatment can increase the like-
lihood of a recurrence, and thus tapering schedules of
1 to 2 weeks are recommended [10]. However, there
are no studies that have compared the number of days
at which patients experience recurrence following PSL
dose tapering and none has compared patients with
recurrence and those without. In this study, we ex-
amined associations between recurrence episodes and
methods of PSL dose tapering in patients with SAT.

Subjects and Methods

Subjects

This study included 26 patients (3 men, 23 women)
who received PSL treatment for SAT between January
2004 and July 2013 at our hospital (Table 1).

Methods

Relapse was defined as the development of goiter
with tenderness at the neck, fever, and re-elevation of
inflammatory markers during PSL tapering. The fol-
lowing variables were recorded: 1) non-recurrence or
recurrence of SAT, number of days to recurrence, and
the presence or absence of creeping thyroiditis; ii) clin-
ical score, thyroid function (thyroid stimulation hor-
mone [TSH], free thyroxine [FT4]), and Tg levels; iii)
inflammatory reactions (CRP, ESR, leukocyte count);
iv) PSL dose until reduction to 5 mg/day; all patients
in the recurrence group experienced SAT recurrence
by the time PSL was tapered to 5 mg/day (Table 2); v)
treatment period and total dose of administered PSL.

The primary endpoint was the correlation between
recurrence and number of days to tapering PSL to 5
mg/day. The secondary endpoint was the correlation
among recurrence episodes and several variables in-
cluding age, clinical score, FT4, inflammatory reac-
tion, Tg level and presence or absence of creeping
thyroiditis. The clinical scoring system was calcu-
lated using 1 point for fever (over 38.0°C), 1 point for
neck pain, 1 point for thyroid gland enlargement, and
1 point (over 20 mm/hr) or 2 points (over 60 mm/hr)
for high ESR.

This is a retrospective study. The setting of primary
dose and tapering of PSL reached by the judgment of
the chief physicians. We had diagnosed subacute thy-
roiditis based on the subacute thyroiditis diagnostic
criteria (2010) of the Japan Thyroid Association (Table
3) [11]. This study was approved by the ethics com-
mittee of University of Occupational and Environmen-
tal Health, Japan.

Laboratory evaluation

The concentrations of serum TSH and FT4 were
measured by chemiluminescent immunoassay using
assay kits (Architect TSH, Architect FT4). The nor-
mal ranges for TSH and FT4 for our hospital are 0.34-
6.50 pU/m/ and 0.97-1.79 ng/ml, respectively (Abbott
Japan Co., Tokyo, Japan). Serum Tg (normal range: <
32.7 ng/m/; ECLIA, Elecsys 2010, Roche Diagnostics
Japan Co.) was measured with a double-antibody che-
miluminescence assay.

Statistical analysis

Results are expressed as mean + standard devia-
tion. Comparison of two groups was performed using
the Wilcoxon signed rank test. For categorical data,
Fisher's exact probability test was employed. The
odds ratio and 95% confidence interval are used for all
data. Statistical analysis was performed using SPSS
Statistical Software 21.0 (SPSS Inc., Chicago, IL), and
P value < 0.05 was considered significant.

Results

Table 1 summarizes the clinical features recorded at
the onset of SAT. The mean age was 49.0 + 11.3 years
(range, 31.0 — 76.0 years), the body temperature (BT)
was 37.0 £ 0.6°C, and the pulse rate was 98.2 + 20.5 /
min. Symptoms of thyrotoxicosis, presence or absence
of creeping thyroiditis and preceding upper respiratory
infection were observed in 57.7%, 15.4% and 38.5% of
patients, respectively. The mean clinical score was 3.8
+ 0.8 (range, 2.0-5.0). At baseline, TSH was 0.03 £
0.01 pU/ml (n=26), FT4 was 4.0 £ 1.9 ng/m/, CRP was
7.0 £ 5.4 mg/d/ (n=26), ESR was 79.6 £ 25.1 mm/hr
(n=22), leukocyte count was 8287.2 + 2736.5 /ul (n =
25)and Tg was 928.2 + 1414.3 ng/m/ (n =22) (Table 1).

In comparison of the non-recurrence and recurrence
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groups, the non-recurrence group: 10 patients took 30
mg/day PSL, 1 patient took 25 mg/day, 10 patients
took 20 mg/day, and 1 patient took 15 mg/day. The
recurrence group: 3 patients took 30 mg/day PSL, and
1 patient took 20 mg/day (Fig. 1. A). The number of
days required to taper PSL to 5 mg/day was 41.0 +
16.3 days (Fig. 1. B).

Recurrence was diagnosed in 4 out of 26 patients,
with an estimated recurrence rate of 15.3% (Table 2).
Table 2 shows details of prednisolone medication in
the four patients with recurrence. SAT recurrence did
not correlate with sex, age, concomitant drug, first
dose of PSL, PSL dose at recurrence, total time until
recurrence, PSL dose after recurrence, total treatment
time on PSL and total amount of PSL.

105

Furthermore, all 4 patients experienced recurrence at
the time when the PSL dose was 5 mg/day. Analysis of
the non-recurrence and recurrence groups showed no
significant differences in the initial PSL dose between
the non-recurrence (24.5 + 5.3 mg) and recurrence
groups (27.5 £ 5.0 mg, P=0.302; Fig.2. A). However,
the number of days required to taper the PSL dose to 5
mg/day was significantly shorter in the non-recurrence
group (44.3 + 15.3 days, P = 0.012; Fig. 2.B) than in
the recurrence group (19.0 = 11.9 days). As shown in
Table 4, there were no significant differences between
the two groups in age, clinical score, FT4, CRP, ESR,
leukocyte count, Tg, first dose of PSL, total treatment
time, total dose of PSL and presence or absence of
creeping thyroiditis.

Table 1. Baseline characteristics of 26 patients with SAT

Clinical features and data mean + SD range

males / females 3/23

Age (years) 49.0 £ 11.3 31.0 - 76.0
Clinical score 3.8+0.8 2.0-50
Body temperature (°C) 37.0 £ 0.6 36.0 - 38.2
Pulse rate (bpm) 98.2 £ 20.5 66.0 — 168.0
Symptoms of thyrotoxicosis (%) 57.7 (15/26)

Presence or absence of creeping thyroiditis (%) 154 ( 4/26)

Preceding upper respiratory infection (%) 38.5(10/26)

TSH (uU/m/) 0.03 £ 0.01 0.01 - 3.48
FT4 (ng/ml) 40=+1.9 1.8 - 8.7
CRP (mg/d/) 70+54 0.5-23.0
ESR (mm/hr) 79.6 £ 25.1 21.0 - 118.0
Leukocyte count (/p/) 8287.2 £ 2736.5 3280.0 - 14800.0
Tg (ng/ml) 928.2 = 1414.3 26.3 - 6490.0

TSH: thyroid stimulating hormone, FT4: free thyroxine, CRP: C-reactive protein, ESR: erythrocyte
sedimentation rate, SAT: subacute thyroiditis, Tg: thyroglobulin

Table 2. Details of prednisolone medication in the four patients with recurrence

Case Sex Age Concomitant  First dose of ~ PSLdoseat  Total time PSL dose after ~ Total treat- Total
(years) drug PSL (mg) recurrence until recur- recurrence ment time on  amount of
(mg/day) rence (days)  (mg/day) PSL (days) PSL (mg)
1 F 48 NSAID 30 5 14 10 114 1357
2 F 52 NSAID 30 5 34 10 48 785
3 F 44 None 30 5 23 30 66 855
4 F 56 None 20 5 22 20 92 975

PSL: prednisolone, NSAID: non-steroidal anti-inflammatory drugs
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There were no complications with prednisolone in non-steroidal anti-inflammatory drugs (NSAIDs) was
the 26 cases, and there was no difference for the com- used in 11 of 22 cases (50%) in the non-recurrence
plications with prednisolone between the two groups. group and in 2 of 4 cases (50%) in the recurrence group.

Table 3. Guidelines for the diagnosis of subacute thyroiditis (acute phase)[11]

Findings
a) Clinical findings
Swelling with pain and tenderness in the thyroid gland.
b) Laboratory findings
1. Elevation of C-reactive protein and/or erythrocyte sedimentation rate.
2. Elevation of serum free thyroxine (FT4) and suppression of serum thyroid stimulating hormone (TSH) : less than 0.1puU/m/
3. Hypoechoic lesion at a painful portion of the thyroid gland confirmed by ultrasonography.

Criteria

1) A patient shall be said to have subacute thyroiditis if he/she has satisfied all 4 criteria.

2) A patient shall be said probably to have subacute thyroiditis if he/she has satisfied clinical criterion a), and 2 laboratory cri-
teria b)-1 and b)-2.

Exclusionary conditions
A patient may not be said to have subacute thyroiditis if he/she is experiencing:
-acute exacerbation of chronic thyroiditis
-bleeding into a thyroid cyst
-acute suppurative thyroiditis
-thyroid anaplastic carcinoma

[Notes]

1. Patients often have preceding episodes of upper respiratory inflammation and high fever.

2. Pain and tenderness often moves gradually (creeps) to the opposite lobe of the thyroid gland.

3. Anti-thyroid autoantibodies are usually negative, but may rarely become weak-positive transiently during the course.

4. Polynuclear giant cells are observed in cytological or histological examinations, but neither tumor cells nor any findings
characteristic of chronic thyroiditis are noted.

5. Radioactive iodine (or *"TcO,”) uptake to the thyroid gland is decreased in the acute phase.
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Fig. 1. Protocol used for administration of prednisolone. A: The initial PSL dose was 30 mg/day in
13 patients, 25 mg/day in 1 patient, 20 mg/day in 11 patients, and 15 mg/day in 1 patient. [__]: 15 mg,
F: 20 mg, E=: 25 mg, B##: 30 mg, ( ): (left: value of non-recurrence, right: value of recurrence),
B: The time required to taper PSL to 5 mg/day was 41.0 = 16.3 days (n = 26). [ll: recurrence group,
[_]: non-recurrence group.
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Discussion

Nishihara et al previously examined the clinical
characteristics of 852 untreated patients with SAT, and
reported that 28.2% of the patients were febrile (body
temperature = 38°C in 19.2%), and that = 60% had
clinical symptoms and signs of thyrotoxicosis at the
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onset of the disease [12]. In our study, the mean body
temperature was 37.0 + 0.6°C (= 38°C in 19.2%), and
symptoms of thyrotoxicosis were observed in 57.7%
of the patients. These results point to similarities of
the phenotype in the two studies, though with slightly
lower rates of these two features of SAT in our group
of patients.
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Fig. 2. The initial dose of PSL and time period required to taper PSL to 5 mg/day. A: The
initial PSL dose was not different between the non-recurrence and recurrence groups. PSL:
prednisolone, a: 24.5 £ 5.3, b: 27.5 £ 5.0, P = 0.302. B: The time required for PSL tapering to
5 mg/day was significantly shorter in the recurrence group compared with the non-recurrence
group (*: P <0.05, by Wilcoxon test), a:44.3 £15.3,b:19.0+11.9, P=0.012.

Table 4. Correlation between recurrence and various clinical parameters

Clinical features and data Non-recurrence Recurrence P value
(n=22) (n=4)
Age (years) 49.0 = 12.2 50.0 £ 5.2 0.851%*
Clinical score 3.8 £0.8 3.7 £ 0.6 0.817*
FT4 (ng/m/) 42 £20 3314 0.512%*
CRP (mg/d/) 72 +£ 5.8 6.0 = 3.1 0.626*
ESR (mm/hr) 80.2 £ 254 76.3 £ 28.0 0.703*
Leukocyte count (/p/) 8213.0 + 2485.0 9300.0 = 4172.0 0.871*
Tg (ng/ml) 938.0 = 1516.0 864.0 = 560.0 0.685*
First dose of PSL (mg/day) 245 £ 53 275 5.0 0.302%
Total treatment time (days) 58.0 £ 22.6 56.0 = 32.6 0.135%
Total dose of PSL (mg) 761.0 = 339.0 982.0 = 196.0 0.076*
Presence or absence of creeping thyroiditis (%) 18.2 0.0 0.417%**

Data are mean + SD, P values determined by Wilcoxon sign rank test (*) or Fisher’s exact Test (**)
FT4: free thyroxine, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, Tg: thyroglobulin,

PSL: prednisolone
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The recurrence rate of 15.2% noted in the present
study was similar to that reported in previous studies
(ranging from 10 to 20%) [3, 9]. Mizukoshi et al [9]
noted that the breaking point for recurrence may oc-
cur at a 10 mg PSL dose, and suggested that extending
the period under treatment with 10 mg PSL may help
reduce the recurrence rate [9]. In our study, recurrence
was also observed when the PSL dose was tapered
from 10 to 5 mg/day, which was in agreement with the
above results reported by Mizukoshi ez al [9].

The initial PSL dose varied from 15 to 30 mg/day,
but there was no significant difference in the initial PSL
dose between the non-recurrence (24.5 + 5.3 mg/day)
and recurrence groups (27.5 = 5.0 mg/day). Kubota
et al conducted a prospective study of SAT in which
PSL was administered at an initial dose of 15 mg/day,
and tapered to 5 mg/day over a 2-week period. The
results indicated that 113 patients out of 219 (51.6%)
achieved remission within 6 weeks, while 61 patients
(27.9%) went into remission within 7 to 8 weeks, and
none experienced recurrence. Based on these find-
ings, they concluded that PSL tapering from a starting
dose of 15 to 5 mg/day over a period of 2 weeks was
a safe and efficacious method for PSL administration
in Japanese patients [10]. Our study showed no cor-
relation between the initial dose of PSL and recurrence
rate. The results also showed a significantly shorter
treatment-to-relapse period in the recurrence group.
In other words, the average period required for PSL
tapering to 5 mg/day was greater than 6 weeks but less
than 7 weeks in the non- recurrence group, while it was
greater than 2 weeks but less than 3 weeks in the recur-
rence group. Based on these findings, we recommend
a period greater than 6 weeks at least before tapering
PSL to 5 mg/day in order to prevent recurrence during
PSL therapy, irrespective of the initial dose of PSL.

With regard to the secondary endpoints, our results
showed no correlation between recurrence frequency
and the variables measured in the present study, which
included age, clinical score, FT4, inflammatory reac-
tions, Tg levels and presence or absence of creeping
thyroiditis. Previous studies used blood Tg concentra-
tions as a marker of the early phase of SAT [13-15].
Another study identified high blood concentrations of
interleukin-6 in thyrotoxic patients, but the levels re-
turned to within the normal range after remission [16].

In another study of 36 patients with SAT [9] in which
the initial dose of 25 or 30 mg/day of PSL was tapered
to 5 mg/day weekly over a period of 5 to 6 weeks, the
relapse rate was 22%, with no differences in pretreat-
ment levels of ESR, leukocyte count, C-reactive pro-
tein (CPR), Tg, FT3 and FT4 between the non-recur-
rence and recurrence groups [9]. Our results confirm
the findings of the above study [9] and point to the im-
portance of tapering PSL over a relatively long period
of time.

This study has several limitations. First, this is a ret-
rospective study. The settings of primary dose and ta-
pering of PSL are different according to the judgment
of the chief physicians. Second, this study included a
small sample size, particularly the number of patients
in the recurrence group; the results should be verified
in a larger sample size.

In summary, the results of the present study showed
that the SAT recurrence rate during PSL therapy cor-
related with the number of days required for tapering
the dose of PSL to 5 mg/day, but not with the starting
dose of PSL. A relatively long period of time for PSL
tapering to 5 mg/day is important to prevent recur-
rence of SAT.
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