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 Abstract
 Context. Subacute thyroiditis is an inflammatory 
thyroid disease, which is treated by nonsteroidal anti-
inflammatory drugs (NSAIDs) or steroids.
 Objective. Defining characteristics of patients 
with subacute thyroiditis at diagnosis and during follow-up. 
Investigating the efficacies of NSAID and different doses 
of steroids and their effects on rates of relapse, recurrence, 
development of hypothyroidism and on quality of life and 
sleep parameters.
 Design. A 3-year observational study in a tertiary 
referral center.
 Subjects and Methods. A total of 63 patients 
with subacute thyroiditis were included. Clinical outcomes 
of patients treated with NSAIDs and NSAID unresponsive 
patients treated with prednisolone with initial doses of 0.5 
mg/kg/day and 15 mg/day were evaluated.
 Results. White blood cell count at diagnosis was 
an independent predictor of NSAID unresponsiveness. No 
relapse or recurrence was observed in patients receiving low 
dose of steroids. Long symptom duration until diagnosis and 
treatment with NSAIDs were associated with development 
of hypothyroidism. Subacute thyroiditis caused significant 
deterioration in quality of life and sleep of patients and low 
dose of steroid was as effective as higher doses in improving 
these parameters.
 Conclusions. For patients with no response to 
NSAID therapy, an initial low dose of prednisolone (15 mg/
day) is determined as a safe treatment method when dose 
reduction is performed with appropriate timing.

 Keywords: subacute thyroiditis, steroid, non-
steroidal anti-inflammatory drugs, relapse, life quality, sleep 
quality.

INTRODUCTION

 Subacute thyroiditis is a generally self-
limiting inflammatory thyroid disease, which occurs in 
response to viral infections in genetically predisposed 

patients. Pain or feeling of discomfort in neck and 
thyrotoxicosis generally accompany to this disease (1, 
2). Female predominance is observed and this disease 
tend to occur generally at ages of 30-50 (3-5). The 
incidence of subacute thyroiditis was reported to be 4.9 
cases /100.000/year and subacute thyroiditis lie behind 
0.5-22% of thyrotoxicosis cases (3, 6, 7). 
 The most important aim of treatment is to 
relieve the pain and tenderness as well as relieving 
thyrotoxicosis symptoms if any. Also, patients should 
be closely followed-up for occurrence of relapse or 
recurrence and development of hypothyroidism. 
Most of the patients are treated by either nonsteroidal 
anti-inflammatory drugs (NSAIDs) or steroids. The 
generally accepted approach is initiating NSAIDs 
primarily and deciding continuation of NSAIDs 
or replacing with steroids according to response 
to therapy. Cessation of the therapy by tapering is 
recommended for both treatment modalities (6). 
Although the standard recommended steroid dose for 
initial treatment is 40 mg prednisolone or 0.5 mg/kg 
prednisolone, there are multiple studies concerning 
initiating different doses of steroid treatment (3, 6, 
8-16). Recent studies showed that lower initial steroid 
doses were equally effective in clinical improvement 
and recovery. Studies generally emphasize the 
importance of slow reduction of steroid dosing and 
adequate treatment time rather than initiating high 
doses of steroids (13). 
 The aim of this study is to describe clinical, 
biochemical and ultrasonographic features of the 
patients diagnosed with subacute thyroiditis in a tertiary 
center and evaluate the efficacies of NSAID therapies 
and different doses of steroid therapies and investigate 
the effects of these treatment modalities on relapse and 
recurrence rates, development of hypothyroidism and 
on quality of life and sleep. 
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MATERIALS AND METHODS

 Study protocol
 This observational retrospective study was 
conducted between 2017 and 2019 in the outpatient 
unit of Endocrinology and Metabolism Clinic in Dokuz 
Eylul University Hospital. The study was approved by 
Clinical Research Ethical Committee of Dokuz Eylul 
University in 21.12.2017, 2017/29-21. All procedures 
performed in studies involving human participants 
were in accordance with the ethical standards of the 
institution and/or national research committee and with 
the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards.  All patients were 
given detailed information and informed consent was 
obtained from all participants involved in this study. 
The diagnosis and treatment of subacute thyroiditis 
was made according to guidelines of American Thyroid 
Association issued in 2016 (6). During 2017 and 2019, 
67 patients were referred to our department. Patients 
being treated with glucocorticoids for other indications 
(n=3) or with additional co-morbidities which could 
affect quality of life (n=1) were excluded from the study. 
At the final analysis, data of 63 patients were assessed. 
Clinical assessments of the patients were carried out 
by two endocrinologists with 15-years of clinical 
practice. All patients without prior history of treatment 
and without contraindications were initiated NSAIDs 
at presentation. Naproxen sodium 1000 mg/day was 
initiated unless contraindicated. Decisions of NSAID 
unresponsiveness, switching to prednisolone and its 
dose and duration were made by the endocrinologists 
monitoring and treating the patients. 
 As a routine part of treatment, patients were 
evaluated at approximately 7-14th day, 4th -6th week, 
10th-12th week and 24th week. The decision to continue 
NSAID or switching to steroid treatment was made at 
7-14th day following the initiation of treatment according 
to the absence or presence of neck pain. Patients without 
apparent relief of pain were defined to be unresponsive 
to NSAID treatment. Relapse was defined as the repeat 
of symptoms during tapering while recurrence was 
defined as the repeat of symptoms after cessation of 
therapy. Recurrence occurring in first 6-12 months 
period was defined as early recurrence. Glucocorticoid 
treatment was planned to be ceased with tapering in 
approximately 6 weeks in both groups. For the patients 
receiving an initial dose of 15 mg prednisolone, the 
tapering regimen included tapering by 5 mg every 2 
weeks, and for the patients receiving 0.5 mg/kg initial 
dose of prednisolone, dose reduction was made weekly. 

In case of exacerbation, patients were recommended to 
increase the dose and tapered with longer intervals.

 Laboratory Investigations
 Biochemical tests including complete blood 
count (CBC), C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), thyroid-stimulating hormone 
(TSH), free thyroxine (fT4), free triiodothyronine 
(fT3), glomerular filtration rate (GFR), alanine 
aminotransferase (ALT), thyroglobulin (Tg), were 
applied at each visit. Thyroid autoantibodies including 
anti-thyroid peroxidase antibody (Anti-TPO), anti-
thyroglobulin (Anti-Tg), and TSH receptor antibody 
(TRAB) were analyzed at the time of diagnosis. 
CBC was performed with the impedance method 
(Beckman Coulter LH-780 Hematology Analyzer, 
USA). ALT and creatinine values were measured by 
the colorimetric method. CRP was measured by the 
immunoturbidimetric method. Thyroid function tests 
were measured by chemiluminescent immunoassay 
(Beckman Coulter DXI 800, USA). Anti-TPO and 
Anti-Tg measurements (Siemens Advia Contur XP, 
Germany) and TRAB and thyroglobulin measurements 
(Siemens Immulite 2000 XPI, Germany) were made by 
chemiluminescent immunoassays. ESR was measured 
with the photometric capillary flow (Alifax, Italy). 

 Ultrasonography
 Ultrasonographic evaluation was made with GE 
Logic 5 ultrasonography. Ultrasonographic evaluation 
included thyroid volume measurements and evaluation 
of echo pattern, blood flow pattern and existence of 
thyroid nodules. In order to prevent interobserver 
variation, all ultrasonographic evaluations were made by 
one investigator. Ellipsoid formula was used for thyroid 
volume calculation and total volume was calculated by 
adding total volumes of the both lobes (17). Isthmus 
volume was not included in volume calculation. 
Echogenicity description was made as, isoechoic, 
hypoechoic, apparently hypoechoic and hyperechoic 
by comparing echogenicity with thyroid gland and 
infrahyoid muscle (18). Thyroid fine needle aspiration 
biopsy (FNAB) was only performed to the patients who 
had persistent nodules after complete amelioration of 
subacute thyroiditis and having nodules with high risk of 
malignancy according to TI-RADS (Thyroid Imaging, 
Reporting and Data System, TIRADS ≥4) in 6th month 
control ultrasonography (19). 

 Questionnaires
 Pain scale was used for subjective evaluation 
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of the patients’ degrees of pain at the time of diagnosis 
and during follow-up at control visits. Pain severity 
was measured with visual analog scale (0, no pain 
and 10, severe pain) (20). Short form 36 (SF-36) was 
applied for evaluation of life qualities of the patients 
and summary component calculations were done (21-
24). Sleep qualities of the patients were evaluated with 
Pittsburgh Sleep Quality Index (PSQI) and a PSQI grade 
>5 is defined as bad sleep quality while a PSQI grade 
≤5 is defined as good sleep quality (25-27). Patients 
were requested to fill SF-36 and PSQI questionnaires 
at the time of diagnosis and during follow up visits at 
6th week, 12th week and 24th weeks.

 Statistical Analysis 
 Statistical analyses were performed with IBM 
SPSS for Mac Version 20 (Statistical Package for 
Social Sciences for Mac). Numeric variables were 
summarized as median (minimum-maximum) or mean 
(±SD) according to distribution patterns. Categorical 
variables were evaluated with cross table analysis and 
shown numerically with a percentage. For pairwise 
comparisons student-T test was used for normally 

distributed variables, while Mann Whitney-U test 
was used for non-normally distributed variables. For 
dependent variables, normally distributed variables 
were compared using sample T-test and non-normally 
distributed variables were compared with Wilcoxon 
signed-ranked test. Categorical variables were 
compared using the chi-square test. Logistic regression 
analysis was used for evaluation of the correlation 
between laboratory values and pain severity with 
NSAID responsiveness. Also, the effects of laboratory 
values and symptom duration on development of 
hypothyroidism was evaluated by logistic regression 
analysis. Factors affecting prediction of NSAID 
unresponsiveness were evaluated with “Receiver 
Operating Characteristic” (ROC) curve analysis. 
p<0.05 was considered as statistically significant. 

RESULTS 

 Study participants
 Demographic features and anthropometric 
measurements as well as number of patients receiving 
antibiotics, anti-thyroid drugs and NSAIDs before 

P<0.05 is considered as significant

Table 1. Demographic and anthropometric data, pain scale values and thyroid volumes of the patients at the time of diagnosis

Parameter Value
Age (year) 45.2 (11.1)
Gender (F/M) 41 (65.1%) / 22 (34.9%)
Smoker/Nonsmoker* 10 (16.6%) / 50 (83.4%)
Education (primary school/high school/university)** 17 (27.4%) /16 (25.8%) / 29 (46.8%)
Marital status (married/not-married) 54 (85.7%) / 9 (14.3%)
Weight (kg) 69.19 (14.1)
BMI (kg/m2) 24.73 (3.68)
Use of antibiotics before admission 28 (44.4%)
Use of anti-thyroid drugs before admission 11 (17.4%)
Use of NSAIDs before admission 11 (17.4%)
CRP (0.2-5 mg/L) 59.1 (8.1-239.4)
ESR (0-20 mm/hour) 61.3 (30.5)
Hemoglobin (12-16 g/dL) 12.3 (8.5-15)
WBC (4-10.3 103/uL) 8.23 (1.89)
Platelets (156-373 103/uL) 348 (223-621)
TSH (0.38-5.33 mUI/L) 0.0015 (0-1.45)
fT4 (0.5-1.51 ng/dL) 2.34 (1.06)
fT3 (2.5-3.9 ng/dL) 4.72 (3.19-15.93)
Tg (ng/mL) 115 (3.3-1284)
ALT (0-35 U/L) 20.5 (7-109)
Creatinine (0.51-0.95 mg/dL) 0.62 (0.43-1.05)
GFR (>90 CKD-EPI) 112 (76-130)
FPG (70-100 mg/dL) 99 (75-224)
Pain scale 7 (0-10)
Thyroid volume (cm3) 19.5 (9.53-57.75)

ALT; alanine aminotransferase, BMI: body mass index, CRP; C-reactive protein, ESR; erythrocyte sedimentation rate, F: female, FPG; fasting plasma glucose, 
GFR; glomerular filtration rate M: male, NSAID: nonsteroidal anti-inflammatory drug, fT3; free triiodothyronine, sT4; free thyroxine, Tg; thyroglobulin, TSH; 
thyroid stimulating hormone, WBC; white blood cell. *n=60. **n=62. Normally distributed values are presented as mean (±SD), non-normally distributed 
values are presented as median (min-max).
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admission to our clinic are summarized in Table 1. Mean 
age of the patients was 45.2 (±11.1) years and female/
male ratio was 1.86. Patients were mostly diagnosed in 
autumn and spring seasons (33.3%, 27%, respectively). 
Seven patients were positive for anti-TPO (11.1%) and 
14 patients (22.2%) were positive for anti-Tg at the 
time of diagnosis. One patient had a history of use of 
levothyroxine due to autoimmune thyroiditis.
 All 63 patients received NSAIDs as initial 
treatment. All but one patients had complaints of neck 
pain. Thyrotoxicosis were seen in 60 (95.2%) patients 
while 3 patients (4.8%) had normal thyroid function 
tests. Thyrotoxicosis symptoms were observed in 
42 (66.7%) patients. Gastrointestinal side effects of 
NSAIDs leading to cessation of therapy was observed 
in 4 patients. Among these patients, two patients 

were followed-up without treatment due to relief of 
symptoms and two were treated with glucocorticoids.
 NSAID unresponsiveness and indications of 
glucocorticoid treatment 
 Twenty-six (41.3%) patients were responsive to 
NSAID treatment while, 37 patients’ NSAID treatment 
were replaced by glucocorticoids. Unresponsiveness 
to NSAID treatment was observed in 35 patients. Two 
additional patients also received steroid treatment due 
to significant side effects of NSAIDs. We observed 
that among 37 patients treated with prednisolone, 
18 (48.7%) were initiated 0.5 mg/kg/day, while 19 
(51.3%) received a dose of 15 mg/day. 
 Data regarding patients who are responsive 
and unresponsive to NSAID treatment are summarized 
in Table 2. Age, duration of symptoms and CRP and 
ESR levels at initial presentation did not differ between 

Table 2. Comparison of patients responsive and unresponsive to NSAID therapy

CRP; C-reactive protein, ESR; erythrocyte sedimentation rate, , fT4; free thyroxine, NSAID: nonsteroidal anti-inflammatory drug, Tg; thyroglobulin TSH; 
thyroid stimulating hormone, WBC; white blood cell. Normally distributed values are presented as mean (±SD), non-normally distributed values are 
presented as median (min-max).  *Two patients who were treated with steroids due to NSAID adverse effects were excluded from this analysis.

Parameters Patients responsive to NSAID (n=26) Patients unresponsive to NSAID (n=35)* p
Age (year) 46.85 (11.25) 44.3 (11.3) 0.384
Symptom duration (day) 30 (4-100) 30 (4-90) 0.534
Pain scale diagnosis 6.5 (0-10) 8 (2-10) 0.035
Pain scale 1st week 1 (0-7) 6.9 (0-10) p<0.001
CRP diagnosis (mg/L) 51.7 (8.1-239) 64.4 (15.9-176) 0.503
CRP 1st week (mg/L) 16.2 (1.5-95.8) 72.6 (20.5-194) p<0.001
ESR diagnosis (mm/hour) 59.3( 27.9) 57 (23.4) 0.753
ESR 1st week (mm/hour) 46.1 (23.5) 65.6 (24) 0.003
WBC diagnosis (103/uL) 7.43 (1.77) 9 (1.66) 0.002
WBC 1st week (103/uL) 6.82 (1.50) 8.66 (2.17) p<0.001
TSH diagnosis (mUI/L) 0.00 (0-1.06) 0.01 (0-1.45) 0.533
TSH 1st week (mUI/L) 0.00 (0-1.89) 0 (0-2) 0.401
fT4 diagnosis (ng/dL) 2.44 (1.14) 2.24 (1) 0.527
fT4 1st week (ng/dL) 1.85 (1.04) 2.92 (1.32) 0.001
Tg (ng/mL) diagnosis 147.5 (7.3-1084) 85.65 (3.3-1284) 0.190
Tg (ng/mL) 1st week 66 (5.3-948) 126 (1.2-1061) 0.510 

Prednisolone 0.5 mg/kg Prednisolone 15 mg
Parameter Before After p Before After p
Pain scale 9 (1-10) 0 (0-3) p<0.001 7 (0-10) 0 (0-5) 0.001
CRP (mg/L) 105.3 (21.5-191) 1.7 (0.6-12.2) p<0.001 54 (20.5-194) 2.4 (0.7-78) 0.001
ESR (mm/hour) 68 (26.62) 38.4  (23.17) p<0.001 63.12 (21.41) 28.65 (21.15) p<0.001
WBC (103/uL) 8,69 (2,15) 12.9 (2.45) p<0.001 8.74 (2.24) 10.68 (3.51) 0.001
TSH (mUI/L) 0 (0-0.04) 0 (0-0.13) 0.324 0 (0-2) 0 (0-18) 0.345
fT4 (ng/dL) 3.26 (1,20) 2.29 (1.16) 0.001 2.57 (1.39) 1.42 (0.92) 0.001
fT3 (ng/dL) 6 (3.9-10.45) 3.82 (2.40-6.64) p<0.001 4.9 (3.2-12.1) 3.41 (2.12-8.12) 0.002
Tg (ng/mL) 153 (17-1061) 9.24 (1-103) p<0.001 55.90 (1.2-1011) 22.65 (0-516) 0.028

CRP; C-reactive protein, ESR; erythrocyte sedimentation rate, fT3; free T3, fT4; free T4, NSAID, nonsteroidal anti-inflammatory drug Tg; thyroglobulin, 
TSH; thyroid stimulating hormone, WBC; white blood cell. Normally distributed values are presented as mean (±SD), non-normally distributed values are 
presented as median (min-max).  

Table 3. Biochemical parameters and pain scale grades of the patients receiving different doses of steroids before and after 1st week of 
treatment
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the groups. However, NSAID unresponsive patients 
had significantly greater pain grades and WBC values 
than responsive patients (Table 2). Patients responsive 
to NSAIDs had significantly ameliorated pain and 
biochemical values at 1st week control (Table 2). 
 Direct logistic regression was performed to 
assess the impact of a number of factors on NSAID 
unresponsiveness. The model contained five independent 
variables (gender, age, pain scale, WBC and CRP levels 
at initial presentation). WBC at diagnosis was the sole 
independent predictor of NSAID unresponsiveness (B: 
0.468, p=0.014, OR: 1.59; CI% 1.1-2.3). 

 Characteristics of patients treated with 
prednisolone
 Biochemical and clinical parameters of patients 
receiving different doses of steroids are summarized in 
Table 3. Although age and baseline measures of pain 
scale, ESR, WBC and thyroid function test values of the 
patients were not significantly different between two 
groups, baseline CRP levels were significantly higher 
in patients receiving 0.5 mg/kg prednisolone treatment 
(p=0.044). Also, the duration of treatment was longer 
for patients receiving 0.5 mg/kg prednisolone treatment 
than patients receiving 15 mg prednisolone treatment 
(48 (42-126) days vs. 42 (42-59) days, p<0.001). None 
of the patients had clinical and biochemical signs of 
adrenal insufficiency after cessation of steroid therapy 
with tapering. All patients receiving steroid treatment 
had significant biochemical and clinical improvement 
at their 1st week control and their values are summarized 
in Table 3. 

 Development of hypothyroidism 
 Twelve patients (19%) had increased TSH 
levels (TSH≥10 mUI/L) at the 6th week. At the 6th month, 
11 patients (17.4%) had hypothyroidism requiring 
levothyroxine replacement. Among these patients 8 were 
in NSAID group while none of the patients in 0.5 mg/kg  
prednisolone group developed hypothyroidism. Thyroid 
volumes of patients who developed hypothyroidism at 
6th month was significantly reduced when compared to 
their euthyroid counterparts (4.70 cm3 (1.48-11.34) vs. 
9.87 cm3 (4-29.73), p=0.004). 
 Direct logistic regression was performed to 
assess the impact of a number of factors on development 
of hypothyroidism at the 6th month. The model 
contained five independent variables (NSAID use, age, 
symptom duration, anti-TPO and Tg levels at initial 
presentation). Duration of symptom until diagnosis (B: 
0.035, p=0.048, OR: 1.03; CI% 1-1.07) and treatment 

with NSAIDs (B: 2.175, p=0.033, OR: 8.77; CI% 
1.2-6.67) were found to be independent factors for 
development of hypothyroidism at 6th month. 

 Development of relapse and recurrence 
 Among 63 patients included in this study, 
relapse was observed in 3 patients and early recurrence 
was observed in 1 patient. Total relapse rate in our 
study was 4.8% and early recurrence rate was 1.6%. 
Total thyroidectomy was recommended to one patient 
who experienced relapse since it was not possible to 
cease the steroid treatment by tapering and due to 
side effects of long-term steroid treatment. None of 
the patients in NSAID group and 15 mg prednisolone 
group experienced a relapse or recurrence. 

 Ultrasonographic features 
 Ultrasonographic evaluation revealed 
decreased echogenicity and vascularization in affected 
areas in patients with subacute thyroiditis. Decreased 
echogenicity and vascularization was bilateral diffuse 
in 85.7%, unilateral diffuse in 7.7%, unilateral focal 
in 4.8% and bilateral focal in 1.6% of the patients. 
At the 3rd month evaluation, 33% of the patients had 
totally normal ultrasonographic appearance and at the 
6th month evaluation 52.4% had normal appearance 
of the thyroid. Median thyroid volumes at the time of 
diagnosis were significantly higher (19.5 cm3 (9.53-
57.76)) when compared to median thyroid volumes at 
6th month (8.9 cm3 (1.48-29.73)) ,(p<0.001). 

 Thyroid nodules and thyroid malignancies 
 Thyroid nodules were detected in 14 patients 
at the time of diagnosis with thyroid ultrasound 
however, at the 6th month control, 21 patients were 
found to have thyroid nodules. Among 11 patients who 
received FNAB; 8 patients (72.7%) had benign results 
and 2 patients (18.2%) had atypia of undetermined 
significance with repeated biopsies after 3-6 months 
resulting in benign cytology. One patient’s (9.1%) 
FNAB was suspicious of papillary thyroid carcinoma. 
Among all patients in this study, two patients (3.17%) 
had thyroid malignancy including one patient with 
suspicious FNAB and one patient with incidental 
multifocal millimetric papillary carcinoma who had 
total thyroidectomy due to relapse. 

 Life quality evaluation 
 Obvious amelioration in terms of quality of 
life was observed during follow-up of the patients in 
all treatment groups. Median physical component 

Figure 1.  A: Before treatment; B: After treatment.
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summary (PCS) and mental component summary 
(MCS) values were obtained at the time of diagnosis 
and during follow-up. Median PCS value was 33 (20-
58) at the time of diagnosis and were 48 (24-59), 50 
(23-60) and 55 (35-62) during follow-up (at 6th week, 
3rd month and 6th month respectively). On the other 
hand, median MCS value was 36 (17-70) at the time 
of diagnosis and were 46 (22-63), 49 (17-64) and 52 
(19-62) during follow-up (at 6th week, 3rd month and 6th 
month respectively). Improvement curves according to 
treatment choices are shown in Figure 1. 

 Sleep quality evaluation 
 Sleep quality was bad (PSQI>5) in 54 (85.7%) 
patients while sleep quality was good (PSQI≤5) in 9 
(14.3%) patients at the time of diagnosis. At 6th month 
evaluation the number of patients with good sleep 
quality was 38 (60.3%), while the number of patients 
with bad sleep quality was 17 (27%). Median PSQI 
values and improvement curves according to treatment 
choices and are shown in Figure 2. No statistically 
significant differences were detected between treatment 
groups in terms of sleep quality. 

DISCUSSION

 In our study, we have investigated the short- 
and long-term effects of NSAID and different doses 
of steroid treatments on patients diagnosed with 
subacute thyroiditis. In addition, we have discussed 
the relationship of these treatments with pain, quality 
of life and sleep parameters of the patients. We have 
shown that for patients with no response to NSAID 
therapy, an initial low dose of prednisolone (15 mg/
day) is a safe treatment method when dose reduction 
is performed with appropriate timing. WBC count at 
diagnosis was an independent predictor of NSAID 
unresponsiveness, whereas symptom duration until 
diagnosis and treatment with NSAIDs were found to be 
predictors of development of hypothyroidism at the 6th 

Figure 1.  Short Form-36 physical component summary (median)-time curve and Short Form-36 mental component summary (median)-
time curve according to treatment groups. *p<0.05; **p<0.01 vs. baseline values.

Figure 2. Pittsburgh Sleep Quality Index result (Median) -time 
curve according to treatment choices. *p<0.05; **p<0.01 vs. 
baseline values.
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month. We have also showed that subacute thyroiditis 
significantly affected life quality and sleep quality 
of the patients and all treatment modalities improved 
these parameters. 
 Our results regarding the gender predominance 
(65.1% female), mean age at diagnosis (45.2y) and 
frequency of pain at diagnosis (98.4%) were in 
accordance with the studies on the epidemiology of 
subacute thyroiditis (3-5). It was reported in previous 
studies that almost all patients had biochemical findings 
of thyrotoxicosis, but the frequency of symptoms 
associated with thyrotoxicosis was 62.1% (28). In our 
study, 93.7% of the patients had biochemical findings 
compatible with thyrotoxicosis, and clinical findings of 
thyrotoxicosis were observed in 66.7% of the patients. 
 The median symptom duration of the patients 
was 30 days and 68.3% of the patients were diagnosed 
in more than 2 weeks. The length of symptom duration, 
which can be interpreted as the delay in diagnosis, was 
also associated with hypothyroidism at the 6th month. In 
addition, 44% of the patients had antibiotic use before 
application and 28% had a history of anti-thyroid drug 
use suggesting an incorrect use of antibiotic and anti-
thyroid medications in different centers. Stasiak et al. 
(29) evaluated 64 patients with subacute thyroiditis in 
their study and found the mean time between the onset 
of symptoms and diagnosis to be 39.1 days. Only 27% 
of these patients were diagnosed before 2 weeks and in 
the remaining, the time from complaint to diagnosis was 
prolonged from 2 weeks to 6 months (29). In addition, 
similar to the rate of unnecessary antibiotic use in our 
study, their rate of unnecessary recommendation of 
antibiotics was 46.7% (29). 
 We have preferred the ultrasonography as the 
imaging method and while typical ultrasonographic 
findings of subacute thyroiditis were detected in 
all patients, the most common finding was bilateral 
diffuse thyroiditis, similar to the literature (30). In the 
follow-up, the ultrasonography image of 52.4% of the 
patients returned to normal at the 6th month. Moreover; 
the increased thyroid volume seen at the time of 
diagnosis decreased in the follow-ups and was within 
the normal range but close to the lower limit compared 
to the normal population values at the 6th month (17, 
31, 32). Bennedbaek et al. (8), evaluated 23 patients 
in their study and they recorded a 68% reduction in 
thyroid volume at the 6th month when compared to 
baseline thyroid volumes at the time of diagnosis. They 
also found that 60% of the patients had a permanent 
abnormality in the function thyroid (8). 
 In our study, we have observed that NSAID 

treatment was applied primarily to all patients. The 
treatment of patients with clinical and biochemical 
responses to NSAID treatment was continued as 
NSAIDs and patients who did not benefit from NSAIDs 
were treated with steroids. Pain level and WBC values 
at initial diagnosis were significantly higher in those 
who were unresponsive to NSAIDs. WBC count at 
diagnosis was the sole independent predictor of NSAID 
unresponsiveness. To the best of our knowledge, 
this is the first study to show a predictor for NSAID 
unresponsiveness. 
 In patients with no response to NSAID 
treatment, initial glucocorticoid dose preferences were 
seen to be clustered in two groups as 0.5 mg/kg and 
15 mg prednisolone. The mean initial steroid dose of 
the patient group receiving 0.5 mg/kg prednisolone was 
33.92 (± 7.18) mg. CRP values were found to be higher 
in the 0.5 mg/kg prednisolone group when compared to 
15 mg prednisolone group. CRP levels of all patients 
significantly decreased in the 1st week control after 
steroid treatment and CRP values were completely 
normalized in 84.4% of the patients. In addition, 
the patients receiving 0.5 mg/kg prednisolone had a 
significantly longer treatment time than the patients 
receiving 15 mg prednisolone. 
 In our study, the frequency of hypothyroidism 
was 17.4% at the 6th month and the majority of the patients 
who developed hypothyroidism were in the NSAID 
group (72.2%) while none of the patients in the 0.5 
mg/kg prednisolone group developed hypothyroidism. 
On the other hand, long duration of symptoms until 
diagnosis and application of NSAID treatment were 
associated with the development of hypothyroidism at 
the 6th month. In studies, the frequency of hypothyroidism 
requiring long-term levothyroxine replacement therapy 
after subacute thyroiditis is approximately 10-15% 
(3, 33, 34). In a 2-year prospective follow-up study, 
maximum TSH value (7.83 mIU/L) in the first 3 months 
was determined as the predictor for the development 
of hypothyroidism (35). Studies regarding effects of 
treatment selection on development of hypothyroidism 
in long-term follow-up showed different results. In 
addition to studies showing that there is no significant 
relationship between treatment selection and the 
development of permanent hypothyroidism (34, 36, 
37), there are also studies showing that the frequency of 
hypothyroidism is higher in patients receiving steroids 
(3) or hypothyroidism is less common in patients taking 
steroids (4). Fatourechi et al. (3), reported in their 28-
year follow-up study that steroid treatment did not 
prevent the development of permanent hypothyroidism 
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and they explained the reason that steroid treated group 
had more serious disease when compared with NSAID 
treated group (3). However, Nishihara et al. (4) found 
that the incidence of permanent hypothyroidism was 
lower in the patient group receiving steroids in their 
study and emphasized that the choice of treatment 
should be used in favor of steroid therapy in patients at 
risk for thyroid dysfunction. Although the mechanism of 
hypothyroidism development after subacute thyroiditis 
unclear, it is predicted that the damage to thyroid gland 
may be the cause (4). Although it is thought that steroid 
therapy may reduce thyroid parenchymal damage 
by preventing the secondary inflammatory response 
induced by cytokines, the mechanism is unclear (4, 38). 
In our study, the result that hypothyroidism was observed 
more frequently in the group treated with NSAIDs and 
hypothyroidism was not observed in the group receiving 
high-dose steroids can be interpreted as creating a more 
effective anti-inflammatory effect with high dose steroids 
and preventing thyroid parenchymal damage, but more 
studies are needed to confirm. Moreover, while the 6th 
month follow-up values in our study provide predictions 
in terms of development of permanent hypothyroidism, 
it is very important to evaluate at least after one year 
(3). In addition, similar to our study, other studies also 
emphasized that patients’ thyroid volumes increase 
during diagnosis and decrease during follow-up, and 
this decrease is more obvious in patients who develop 
hypothyroidism (34, 35). 
 Our findings show that the relapse rate is 4.8% 
and the early recurrence rate is 1.6%. No relapse or 
early recurrence was observed in the patient groups 
receiving NSAID and 15 mg steroid treatments. 
Different results have been obtained in many studies 
on this subject. Generally, it is seen that the frequency 
of relapse in subacute thyroiditis is 10-20% (9, 13, 16), 
the frequency of early recurrence is 10% (3) and the 
frequency of late recurrence is 1.6-4% (3, 13, 28, 39). 
 When steroid treatment doses in the literature 
are evaluated; the prednisolone starting dose appears 
to range from 25 to 60 mg (3, 8-12). Studies in the 
recent years showed that improvement can be achieved 
with lower steroid doses. In a study conducted in 122 
patients, 20 mg of prednisolone/day tapered in 4 weeks 
was effective in relieving pain and decreasing ESR with 
a recurrence rate of 7% (14). In another study, the initial 
steroid dose of 15 mg/day tapered in 6 weeks resulted in 
recovery in 51.6% of the patients, while 27.9% required 
treatment for 8 weeks and 20% needed treatment longer 
than 8 weeks (12). Some studies emphasize that, for the 
prevention of recurrence of subacute thyroiditis, time 

to arrive at a prednisolone dose of 5 mg/day is more 
important than the prednisolone starting dose and this 
period should be longer than 6 weeks (13). In our study, 
when the appropriate period of treatment was given 
with low dose steroid therapy, no relapse or recurrence 
was observed in the early period. 
 Thyroid malignancy rate in subacute thyroiditis 
was found to be 3.17% in our study. None of the 
patients in the study of Fatourechi et al. (3) developed 
thyroid cancer, while according to Nishihara et al. (40) 
the rate of papillary thyroid cancer was 3.1%. When 
suspicious appearance is detected in patients diagnosed 
with subacute thyroiditis, biopsy should not be 
rushed; however, ultrasonography follow-ups should 
be continued at regular intervals due to possibility of 
hiding thyroid cancer.
 Both hypothyroidism and hyperthyroidism 
were shown to be associated with impaired life and 
sleep quality both at the initial untreated phase as well 
as during follow-up despite adequate treatment (41). 
To the best of our knowledge, our study is the first 
to examine the effects of subacute thyroiditis on the 
quality of life and sleep of patients. We have found 
that subacute thyroiditis had significant negative 
effects on patients’ life and sleep quality parameters. 
According to the study of Demiral et al. (23), normal 
median PCS and MCS values were 54 and 52 in an 
urban Turkish population. Decreased median PCS 
(33) and MCS (36) values were observed at the time 
of diagnosis as well as during follow-up of the patients 
with subacute thyroiditis when compared to healthy 
individuals living in the same area. On the other 
hand, these values returned to normal at the 6th month 
(PCS, 55 and MCS, 52). Furthermore, both NSAID 
treatment and different initial steroid doses were 
found to be effective for the improvement of these 
parameters. Since subacute thyroiditis affects the life 
and sleep qualities of the patients in many ways, it 
is important to pay attention to these parameters at 
the time of diagnosis and during follow-up. All the 
treatment modalities were effective in not only fixing 
the biochemical parameters, but also were effective in 
improving life and sleep quality. On the other hand, 
low dose steroid treatment was non-inferior to higher 
dose of steroids in terms of life and sleep quality in 
suitable patients.
 Limitations of our study include the 
retrospective pattern of the study and relatively small 
sample size with a relatively short duration of follow-
up. Moreover, baseline CRP values of the patients 
in 0.5 mg/kg prednisolone group were higher than 
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the 15 mg prednisolone group. This could indicate a 
bias in the selection of treatment with worse clinical 
and biochemical findings towards higher steroid 
administration. 
 In conclusion, initiating NSAIDs and then 
switching to steroid therapy when necessary according 
to clinical and laboratory response was found to be an 
appropriate method in treatment of subacute thyroiditis. 
No relapse or recurrence occurred when low-dose 
steroid therapy was given for an appropriate time. 
Life and sleep quality were impaired in patients with 
subacute thyroiditis and low initial dose of steroid was 
as effective as high dose steroids in improving these 
parameters. 
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