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Background/Aims: Lymphocytic thyroiditis as cytology diagnosis from f ine 
needle aspiration (FNA) is frequently detected in patients with thyroid nodules. 
However, the clinical outcome for upcoming hypothyroid events has been rarely 
clarified in euthyroid patients. 
Methods: We retrospectively reviewed the data of patient who had lymphocytic 
thyroitidis on FNA cytology of thyroid nodule from January 2005 to December 
2010 at a tertiary referral hospital. In total, 109 patients with follow-up thyroid 
function tests (TFT) were enrolled. Final outcomes included overt and subclini-
cal hypothyroidism with thyroid stimulating hormone (TSH) levels ≥ 10 mIU/L. 
Potential parameters predicting clinical hypothyroidism were analyzed by multi-
variate analysis.
Results: Over the mean follow-up duration of 51.6 months, 14 out of 109 patients 
(12.8%) developed clinical hypothyroidism that required thyroid hormone re-
placement. The median onset time to hypothyroidism was 16 months (range, 3 to 
88) and ≥ 60% of patients experienced clinical hypothyroidism within 1 year. By 
multivariate analysis, background thyroiditis (relative risk [RR], 9.78; p = 0.004), 
thyroid peroxidase antibody positivity (RR, 9.90; p = 0.003), nodule size (RR, 1.24; 
p < 0.001), and initial TSH (RR, 1.47; p = 0.009) were the independent risk factors 
for predicting hypothyroidism in euthyroid patients.
Conclusions: Hypothyroidism frequently occurs during the follow-up in euthy-
roid patients with thyroid nodules which show lymphocytic thyroiditis on FNA 
cytology. Close surveillance and regular TFT are needed in high-risk patients for 
upcoming clinical hypothyroidism. 

Keywords: Thyroid nodule; Lymphocytic thyroiditis; Clinical hypothyroidism; 
Thyroid function tests; Biopsy, fine-needle

Risk factors for hypothyroidism in euthyroid thy-
roid nodule patients with lymphocytic thyroiditis 
on fine needle aspiration cytology 
Jeong-Min Lee1, Jeonghoon Ha1, Kwanhoon Jo1, Yejee Lim1, Min-Hee Kim1, Chan-Kwan Jung2, 
So-Lyung Jung3, Moo-Il Kang1, Bong-Yun Cha1, and Dong-Jun Lim1

INTRODUCTION

Thyroid nodules are common and estimated prevalence 
of thyroid nodules is 5% to 7% with clinical palpitation 
and 30% to 50% with thyroid ultrasonography (US) [1]. 

Approximately 90% to 95% of the thyroid nodules are 
benign, although 5% are malignant [2]. Fine-needle as-
piration cytology (FNAC) is considered the best tool for 
differentiating between these forms [3]. Previous clinical 
guidelines have recommended ultrasonographic (US) 
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observation and follow-up for nodules that were identi-
fied as benign based on FNAC. Lymphocytic thyroiditis 
is the second most common thyroid lesion to be diag-
nosed using this technique [4]. Patients with evidence 
of thyroiditis based on the presence of thyroid autoan-
tibody or US findings eventually develop subclinical or 
overt hypothyroidism. Therefore, lymphocytic thyroid-
itis in patients with normal thyroid stimulating hor-
mone (TSH) levels requires careful follow-up to identify 
for the development of clinical hypothyroidism [5].

However, there is no consensus regarding follow-up 
using thyroid function testing (TFT) when a patient 
exhibits a euthyroid status and the thyroid nodules ex-
hibit lymphocytic thyroiditis on FNAC. A few reports 
have indicated that some patients exhibit hypothyroid-
ism during follow-up to confirm that FNAC diagnosis 
of thyroiditis, although it is difficult to determine the 
required follow-up tools for cases with lymphocytic 
thyroiditis. Therefore, the present study aimed to de-
termine the appropriate follow-up tools in these cases, 
and to identify the risk factors for progression to clinical 
hypothyroidism.

METHODS

Study subjects
We retrospectively reviewed data from patients who 
underwent US-guided FNAC for thyroid nodules from 
January 2005 to December 2010 at a tertiary referral hos-
pital. This search identified 289 individuals with a cyto-
logical diagnosis of lymphocytic thyroiditis. Exclusion 
criteria were (1) current thyroid hormone replacement 
therapy (n = 62), (2) absence of an initial TFT (n = 37), and 
(3) no regular visit with follow-up of TFT or thyroid US 
(n = 81). Thus, we initially included 109 patients in the 
present study.

During follow-up period, seven patients among 109 
were diagnosed with papillary thyroid cancer and were 
excluded from the study due to the difficulty in differ-
entiation between true Hashimoto’s thyroiditis and 
peritumoral lymphocyte infiltration around papillary 
thyroid carcinoma. 

Follow-up TFT and thyroid US
The follow-up interval of thyroid US was 12 months. 

However, the follow-up interval of TFT varied from 3 to 
6 months. If there was a significant change in the TFT, 
follow-up was performed within 3 months at the discre-
tion of the clinician. Thus, the follow-up intervals were 
6 to 12 month, and the patients underwent TFT and thy-
roid US at least three times.

Definition of thyroid status and clinical outcomes 
according to TFT 
The TFT was performed. Also, thyroid peroxidase anti-
body (TPOAb) and thyroglobulin antibody (TgAb) were 
measured by radioimmunoassay. Our institution’s uses 
the following reference ranges TSH 0.17 to 4.05 mIU/mL, 
free thyroxine (T4) 0.85 to 1.86 ng/dL, triiodothyronine 
(T3) 0.78 to 1.82 ng/mL, TPOAb 0 to 80 IU/mL, and TgAb 
0 to 70 IU/mL. Patients were assigned to group E (euthy-
roidism) if they had normal values for serum TSH and 
free T4 [6]. Subclinical hypothyroidism was defined as a 
serum TSH concentration that was above the upper lim-
it of the reference range, but with normal free T4 levels 
[5]. Overt hypothyroidism was generally defined as se-
rum TSH concentrations above the reference range and 
free T4 levels below the reference range. However, some 
individuals with clinical symptoms of hypothyroidism, 
high TSH levels (> 10 mIU/L), and low but normal free 
T4 levels were classified as having overt hypothyroid-
ism [7]. High initial TSH levels and TPOAb positivity 
are risk factors for overt hypothyroidism. Therefore, in 
this study, the clinical hypothyroidism group (H group) 
consisted of patients with both overt and subclinical 
hypothyroidism with TSH levels ≥ 10 mIU/L. Clinical 
hypothyroidism was confirmed on repeat TFT at mini-
mum 2 months after that initial assessment. After repeat 
TFT, if a patient presented high TSH and free T4 levels 
within the reference range, the clinician made decision 
according to patients’ clinical presentation.

Cytological diagnosis
The FNAC was performed using a 22 G Franseen needle 
under US guidance and the specimens were smeared 
onto glass slides and placed in 95% alcohol for Papani-
colaou staining. The classical cytological features of lym-
phocytic thyroiditis were accompanied by some plasma 
cells and macrophages. The lymphocytes have close 
contact with the thyrocytes and mediate their destruc-
tion. The cytological findings of lymphocytic thyroiditis 
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are a mixed group of follicular and Hurthle cells with 
low-to-moderate colloid and lymphocytic infiltration in 
the epithelium [8,9]. A pathologist assessed the Hurthle 
cell changes, as well as the increased numbers of ma-
ture and transformed lymphocytes impinging on fol-
licular cells [8]. Lymphocytic thyroiditis was diagnosed 
when the FNAC revealed a mixture of follicular cells and 
Hurthle cells in a background of mature lymphocytes 
(Supplementary Fig. 1). Two pathologists interpreted the 
cytological findings. 

Thyroid US
The US findings for thyroid nodules that were evaluat-
ed using FNAC were also examined to determine their 
echogenicity, margin, shape, homogeneity, calcification, 
and size, based on previously reported methods [10]. 
Size was defined based on the maximum nodule di-
ameter. Nodules with confirmed lymphocytic thyroid-
itis based on FNAC were categorized according to the 
grading system that was suggested by Sostre and Reyes 
[11], with grade 1 assigned to an enlarged gland with a 
normoechoic pattern, grade 2 nodules exhibiting mul-
tiple hypoechoic foci or patches scattered throughout 
the normoechoic gland (i.e., focal rather than diffuse 
involvement), grade 3 defined as an enlarged gland with 
diffuse but mild hypoechogenicity, and grade 4 nodules 
exhibiting marked hypoechogenicity (Fig. 1) [12,13]. 

Statistical analysis
All statistical analyses were performed using SPSS soft-
ware version 14 (SPSS Inc., Chicago, IL, USA). The dis-
tributions of all continuous variables were examined 
using the Shapiro-Wilk test. The non-normally distrib-
uted variables were follow-up duration and TFT results 
(levels of TSH, free T4, and T3), which were reported as 
median and interquartile range. Normally distributed 
continuous variables were reported as mean ± standard 
deviation. Number and percentage were used for all cat-
egorical variables (sex, background thyroiditis, TPOAb 
positivity, and TgAb positivity). The characteristics of 
groups E and H were compared using the independent 
t test (continuous variables) or the chi-square and Fish
er exact test (categorical variables). The outcomes for 
groups E and H were evaluated without adjusting for the 
time until the detection of hypothyroidism, and times to 
events were calculated based on the start of levothyrox-

ine therapy. Cox proportional hazards regression anal-
ysis was adjusted for potential confounders (p < 0.05 in 
the univariate analyses) and used to evaluate the associ-
ations for the TFT and thyroid US findings. The results 
were reported as the relative risk (RR), 95% confidence 
interval (CI), and corresponding p value. The cut-off val-
ues for nodule size (17 mm) and TSH levels (2.02 mIU/L) 
were determined using receiver operating characteristic 
curve analysis. Differences were considered statistically 
significant at a two-tailed p value of < 0.05.

Ethical statements
This study complied with the ethical standards of the 
Helsinki Declaration and was approved by the Catho-
lic University of Korea, Catholic Medical Center, Seoul 
St, Mary's Hospital Institutional Review Board (IRB ap-
proval No. KCT18RESI0831).

This study was exempted from the consent of the IRB, 
because there is no reason to estimate the refusal of con-
sent of the subject and the risk to the subject is extreme-
ly low even if the consent is waived.

Figure 1. Grading background thyroiditis using thyroid ul-
trasonography. Grading based on ultrasonographic imaging 
was performed according to the suggestions of Sostre and 
Reyes [11]. (A) Grade 1: a 34-year-old woman with a 0.79-cm hy-
poechoic nodule (arrows) on the left isoechoic thyroid gland. 
(B) Grade 2: an 87-year-old woman with multiple hypoechoic 
foci through the right thyroid. (C) Grade 3: a 53-year-old wom-
an with a 1.5-cm hypoechogenic nodule (arrows) and moderate 
coarse echogenicity. (D) Grade 4: a 57-year-old woman with a 
1.1-cm hypoechoic ovoid nodule (arrows) on her very coarse 
and markedly hypoechogenic left thyroid gland.

A

C

B
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RESULTS

Baseline clinical characteristics 
The patients’ baseline clinical characteristics and TFT 
findings are shown in Table 1. The median follow-up in-
terval was 10.2 months (range, 3 to 18). The median num-
ber of nodules observed on thyroid US was 1.0 (range, 
1.0 to 2.0) and the mean nodule size as 17.9 mm (range, 
9.1 to 26.7). Thyroid US findings for nodules that were 
evaluated by FNAC were also analyzed again according 
to echogenicity, calcification, margin, and shape. Hy-

poechogenicity was detected for 126 of the 178 nodules 
(70.8%), and 30 of the nodules (16.9%) were accompanied 
by calcification. Lobulated and poorly defined margins 
were observed for 71 nodules (39.9%). The orientation 
was non-parallel (taller than wide) for 58 nodules (32.6%). 
According to the Korean Thyroid Imaging Reporting 
and Data System (K-TIRADS) [14], 35 of the 178 nodules 
(19.7%) were considered highly suspicious (K-TIRADS 5), 
82 nodules (46.1%) had an intermediate suspicion (K-TI-
RADS 4), 47 nodules (26.4%) had a low suspicion (K-TI-
RADS 3), and 14 nodules (7.9%) were considered benign 
(K-TIRADS 2). No significant differences were observed 
in the nodule characteristics when we compared groups 
E and H (data not shown).

The US findings of background thyroiditis were clas-
sified as grade 1 to 2 for 82 of the 109 patients (75.3%) and 
as grade 3 to 4 for 27 patients (24.8%). Fifty-one patients 
(46.8%) were positive for TPOAb and 43 patients (39.4%) 
were positive for TgAb. Table 2 shows the clinical char-
acteristics and TFT findings for groups E and H. No sig-
nificant intergroup differences were observed for age, 
sex, follow-up duration, number of nodules, and initial 
TFT findings (levels of TSH, free T4, and T3). Howev-
er, group H had significantly larger nodules, compared 
to group E (27.5 mm vs. 15.1 mm, p < 0.001). Grade 3 to 
4 background thyroiditis was observed for 10 of the 14 
patients in group H (71.4%) and in 10 of the 88 patients 
in group E (11.4%). Group H had a higher proportion of 
TPOAb positivity, compared to group E (78.5% vs. 43.2%, 
p < 0.001). The difference in TgAb positivity was not sta-
tistically significant (57.1% vs. 25%, p = 0.068).

Clinical outcome for lymphocytic thyroiditis 
We evaluated the outcomes of 109 patients with lym-
phocytic thyroiditis based on FNAC. Eighty-eight pa-
tients did not exhibit any symptoms or TFT abnormali-
ties until the last follow-up visit. However, 14 of the 109 
patients (12.8%) progressed to clinical hypothyroidism 
during a mean follow-up of 58.7 months (range, 23 to 
94). The detailed characteristics of these cases are shown 
in Table 3. Their median time to the onset of hypothy-
roidism was 16 months (range, 3 to 88), and nine of the 
14 patients (64.3%) developed clinical hypothyroidism 
within 1 year. Eleven patients exhibited progression to 
overt hypothyroidism and received levothyroxine thera-
py (25 to 75 µg). The remaining three patients underwent 

Table 1. Baseline clinical characteristics of study subjects 
and their thyroid function test at the time of fine needle 
aspiration (n = 109)

Characteristic Value

Age, yr 49.3 ± 11.9

Sex, women/men 98/11

Follow-up duration, mon 58.7 (23–94)

TFT follow-up interval, mon  10.2 (3–18)

No. of nodule 1.6 ± 0.8

Nodule size, mm 17.9 ± 8.8

Nodule characteristics (n = 178)

Hypoechoic nodule 126 (70.8)

Nonparallel 58 (32.6)

Calcification 30 (16.9)

Microcalcification  22/30

Macrocalcification  8/30

Background thyroiditis on US

Isoechoic (G1) 56 (51.4)

Multiple hypoenchoic foci (G2) 26 (23.9)

Mild hypoechoic (G3) 25 (22.9)

Marked hypoechoic (G4) 2 (1.8)

TSH, mIU/L (0.17–4.05) 2.20 ± 1.33

Free T4, ng/dL (0.85–1.86) 1.14 ± 0.67

T3, ng/mL (0.78–1.82) 1.04 ± 0.59

TPOAb positivity 51 (46.8)

TgAb positivity 43 (39.4)

Values are presented as mean ± SD, median (range), or num-
ber (%). 
TFT, thyroid function test; US, ultrasonography; TSH, 
thyroid stimulating hormone; T4, thyroxine; T3, triiodothy-
ronine; TPOAb, thyroid peroxidase antibody; TgAb, thyro-
globulin antibody.
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TFT every 3 to 6 months, but were found to remain in a 
subclinical hypothyroid state

Factors that predict clinical hypothyroidism
We evaluated potential clinical parameters at the time 
of FNA to find out predictable risk factors for future 
clinical hypothyroidism events (Table 4). In univariate 
analysis, the variables associated with clinical hypothy-
roidism were background thyroiditis on US (RR, 8.10; p 
< 0.001; 95% CI, 2.503 to 26.232), TPOAb positivity (RR, 
7.34; p = 0.009; 95% CI, 1.640 to 32.844), initial TSH (RR 
, 1.55; p < 0.001; 95% CI, 1.531 to 1.580), nodule size (RR, 
1.47; p = 0.004; 95% CI, 1.415 to 1.479), and TgAb positivity 
(RR, 2.95; p = 0.054; 95% CI, 1.640 to 32.844). In multivar-
iate analysis, background thyroiditis on US (RR, 9.78; p 
= 0.004; 95% CI, 2.077 to 46.124), TPOAb positivity (RR, 
9.90; p = 0.003; 95% CI, 1.012 to 96.887), nodule size (RR, 
1.24; p < 0.001; 95% CI, 1.096 to 1.394), and initial TSH 
(RR, 1.47; p = 0.009; 95% CI, 1.011 to 1.484) were found to 

be independent risk factors for predicting clinical hypo-
thyroidism. 

DISCUSSION

Thyroid nodules are detected frequently in clinical 
practice, and most of these thyroid nodules are benign. 
However, lymphocytic thyroiditis is the second most 
common thyroid lesion, after endemic goiter, and can 
lead to clinical hypothyroidism, which usually requires 
life-long thyroid hormone replacement [8]. Neverthe   
less, there are no definitive guidelines regarding fol-
low-up TFT when FNAC reveals lymphocytic thyroiditis 
in a euthyroid patient. Thus, the present study evaluat-
ed the clinical outcomes of euthyroid patients with lym-
phocytic thyroiditis based on thyroid nodule cytology. 
Our results indicate that clinical hypothyroidism was 
reliably predicted by background thyroiditis (RR, 9.78) 

Table 2. Association between clinical characteristics and development hypothyroidism during follow-up

Characteristic
Euthyroid 

(n = 88)
Hypothyroidisma  

(n = 14)
p value

Age, yr 50.4 ± 11.9 47.6 ± 12.4 0.521

Female sex 80/88 (90.9) 12/14 (85.7) 0.544

Follow-up duration, mon 48.9 ± 32.3 58.7 ± 35.1 0.219

TFT follow-up interval, mon 12.3 ± 8.4 7.3 ± 2.8 < 0.001

No. of nodule 1.5 ± 0.68  2.0 ± 1.0 0.093

Nodule size, mm 15.10 ± 5.31  27.52 ± 11.65 < 0.001

Background thyroiditis on US (G1–G2/G3–G4) 78/10 4/10 < 0.001

Onset of hypothyroidism (period) 16 (3–88)

Initial thyroid function tests

TSH, mIU/L 0.92 ± 0.48 1.03 ± 0.43 0.073

Free T4, ng/dL (0.85–1.86) 1.10 ± 0.46 1.18 ± 0.67 0.827

T3, ng/mL (0.78–1.82) 0.95 ± 0.49 1.52 ± 0.10 0.005

TPOAb positivity  38/88 (43.2) 11/14 (78.5) < 0.001

TgAb positivity  22/88 (25) 8/14 (57.1) 0.068

Follow-up thyroid function tests

TSH, mIU/L (0.17–4.05) 3.0 ± 1.10 18.8 ± 21.99 < 0.001

Free T4, ng/dL (0.85–1.86) 1.1 ± 0.45 0.79 ± 0.48 0.014

T3, ng/mL (0.78–1.82) 0.92 ± 0.48 1.03 ± 0.43 0.759

Values are presented as mean ± SD, number (%), or median (range).
TFT, thyroid function test; US, ultrasonography; TSH, thyroid stimulating hormone; T4, thyroxine; T3, triiodothyronine; 
TPOAb, thyroid peroxidase antibody; TgAb, thyroglobulin antibody.
aIn this study, overt hypothyroidism and subclinical hypothyroidism patients were included as hypothyroidism group.
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and TPOAb positivity (RR, 9.90).
The severity of background thyroiditis during US was 

a strong predictor of clinical hypothyroid events. For ex-
ample, 88.6% of the patients in group E had grade 1 to 
2 background thyroiditis during US, while 71.4% of the 
patients in group H had grade 3 to 4 background thy-

roiditis. According to Pedersen et al. [15], inflammation 
is presented as marked hypoechogenicity because of 
thyroid parenchymal infiltration with lymphocytes and 
fibrosis [12]. Decreased echogenicity or irregular hetero-
geneous echo patterns are also positive findings for thy-
roiditis [16]. Hypoechogenicity has been suggested as an 

Table 3. Initial clinical characteristics of patients with overt hypothyroidism as final outcome

Patient no. Age, yr Sex TPOAb positivity Nodule size, mm
Background thyroiditis 

grading (1–4)a
Initial TSH, mIU/L

1 60 F – 35.0 3 3.67

2 30 F + 10.2 2 1.57

3 62 F + 36.1 4 4.04

4 28 F + 29.0 4 2.31

5 59 F + 60.0 3 2.58

6 43 M + 21.0 4 0.18

7 50 F + 31.0 2 3.81

8 56 F + 26.0 4 3.75

9 34 F – 29.0 4 4.04

10 51 F + 22.0 4 0.17

11 44 F – 16.0 4 1.17

12 47 M + 22.0 2 4.04

13 36 F + 24.0 4 4.03

14 67 F + 24.0 2 2.20

TPOAb, thyroid peroxidase antibody; TSH, thyroid stimulating hormone.
aBackground thyroiditis grading is determined based on suggestion of Sostre and Reyes. Grade 1 indicates only enlarged gland 
with a normoechoic pattern; Grade 2 presents as multiple hypoechogenic foci throghout normoechoic gland; Grade 3 indicates 
enlarged gland with diffuse hypoechogenicity; Grade 4 indicates severe thyroiditis with thyroid enlargement and marked multi-
ple hypoechogenicity.

Table 4. Univariate and multivariate analysis for the development of hypothyroidism (Cox models)

Variable
Univariate (unadjusted) analysis Multivariate (adjusted) analysis

Relative risk 95% CI p value Relative risk 95% CI p value

Age 0.98  0.943–1.026 0.451

Female sex 1.67  0.235–4.854 0.547

Nodule size, mm 1.47  1.415–1.479 0.004 1.24 1.096–1.394 < 0.001

US (G1-G2/G3-G4) 8.10    2.503–26.232 < 0.001 9.78   2.077–46.124 0.004

TSH, mIU/L 1.55   1.531–1.580 < 0.001 1.47  1.011–1.484 0.009

Initial free T4, ng/dL 0.21 0.072–1.63 0.727 0.13 0.013–1.277 0.083

Initial T3, ng/mL 1.39 0.884–2.184 0.153 1.59 0.597–4.227 0.354

TPOAb positivity 7.34   1.640–32.844 0.009 9.90     1.012–96.887 0.003

TgAb positivity 2.95 0.980–8.904 0.054 2.88  0.912–9.061 0.071

CI, confidence interval; US, ultrasonography; TSH, thyroid stimulating hormone; T4, thyroxine; T3, triiodothyronine; TPOAb, 
thyroid peroxidase antibody; TgAb, thyroglobulin antibody.
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early sign of thyroid failure [17]. 
Moreover, one study [18] of 482 healthy subjects re-

vealed that 41 individuals (8.5%) exhibited mild-to-
marked hypoechogenicity and background thyroiditis 
during thyroid US, with 11 of these individuals (26.8%) 
developing clinical hypothyroidism. 

In group H, the dominant nodule was approximately 
2-fold larger than that in group E (27.5 mm vs. 15.1 mm). 
In this context, previous research has indicated that 
nodule size may be influenced by TSH stimulation in 
patients with a solitary thyroid nodule [19]. However, the 
present study failed to detect a significant correlation 
between nodule size and TSH levels (data not shown). 
Nevertheless, marked hypoechogenicity in lymphocytic 
thyroiditis is attributed to thyroid lymphocyte infiltra-
tion [20] and echogenic diversity based on the amount of 
fibrosis may determine the nodularity and nodule size 
[21]. Therefore, hypoechogenicity and background thy-
roiditis are possibly correlated with initial nodule size, 
which might indicate the extent of local thyroiditis. All 
G3/4 patients in the H group had larger nodules than 
G1/2 patients in the H group (27.9 ± 12.0 mm vs. 17.7 ± 
8.7 mm). 

TPOAb positivity was a significant risk factor in the 
univariate analysis and a strong correlation was ob-
served in group H. In this context, detectable TPOAb 
titers precede elevated TSH and decreased free T4 levels,  
although TPOAb can be detected in euthyroid patients 
[22]. Several studies had revealed that high TPOAb titers 
are related to the severity of lymphocytic infiltration, 
despite the absence of clinical hypothyroidism [23,24]. A 
prospective Dutch study also revealed that 206 of 739 eu-
thyroid patients (28%) exhibited TPOAb positivity, and 
38 of the patients with TPOAb positivity (5.1%) devel-
oped overt hypothyroidism during a 5-year follow-up, 
although the report did not describe the time to onset of 
clinical hypothyroidism. Moreover, a 20-year follow-up 
Whickham survey [25] of the general population’s inci-
dence of thyroid antibodies revealed that 313 of 1,704 in-
dividuals (18.4%) exhibited TPOAb positivity, 81 of 1,017 
individuals (8.0%) were diagnosed with clinical hypo-
thyroidism, and 16 of the 81 individuals developed hy-
pothyroidism within 1 year. 

In addition to TPOAb, TgAb is associated with a his-
tological diagnosis of autoimmune thyroiditis and the 
development of clinical hypothyroidism. However, the 

present study indicates that TgAb was not a significant 
risk factor for hypothyroidism. In addition, previous 
reports have indicated that TgAb alone is not strongly 
correlated with overt hypothyroidism [26,27].

TSH levels can predict the progression from a euthy-
roid status to overt hypothyroidism [25,28,29]. Similarly, 
the Whickham survey [25] suggested that an initial TSH 
level of > 2.0 mIU/L was an independent risk factor for 
future clinical hypothyroidism. 

In our study, the median onset time to clinical hypo-
thyroidism was 16 months. This time point appears to 
be closer than expected. Because almost all patients of 
the H group had a severity corresponding to US find-
ings and TPOAb positivity at first visit, they were de-
tected at short follow-up. Thus, clinicians should check 
TFT every 6 months within 2 years in high risk patients.

The present study aimed to develop an algorithm (Fig. 
2) for using appropriate follow-up tools and identifying 
risk factors for clinical hypothyroidism in cases with a 
euthyroid status but lymphocytic thyroiditis identified 
by FNAC. The first step is that patients with confirmed 
lymphocytic thyroiditis on FNAC and grade 3 to 4 thy-
roid US findings should undergo TFT within 6 months. 
Cases with grade 1 to 2 thyroid US findings should be 
evaluated for TPOAb positivity, which indicates the need 
for follow-up TFT. Patients without TPOAb should un-
dergo an evaluation of the nodule’s size, and cases with 
large nodules (> 17 mm) should be regularly evaluated 
using TFT, although this approach is not necessary for 
patients with a small nodule (< 17 mm) and TSH levels 
of < 2.02 mIU/L. 

Applying to algorithm of Fig. 2, 20 patients whose thy-
roid US finding was grade 3 or 4 should undergo reg-
ular follow-up from the beginning. Among 89 patients 
whose US finding was appropriate to grade 1 or 2, 30 of 
them who had TPOAb positivity, which is the second 
most common risk factor, should check TFT regularly. 
Sixteen with nodule size greater than 17 mm should be 
considered regular follow-up in the remaining 59 pa-
tients with TPOAb negativity. Whereas 32 patients with 
less than 17 mm sized nodules and low TSH levels did 
not need further follow-up. 

The present study has several limitations. The first 
limitation is the retrospective design, which is associ-
ated with known risks of bias. For example, more hypo-
thyroid events occurred under close observation within 
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1 year of follow-up, and fewer events occurred at > 1 year 
with increasing losses to follow-up. Nevertheless, 78.6% 
of the patients in group H (11/14) progressed to hypo-
thyroidism within 1 year, while progression in group E 
generally required > 1 year. The second limitation is the 
small sample size, which is likely related to the limited 
number of euthyroid patients who are confirmed to have 
lymphocytic thyroiditis on FNAC. In general, TFT is not 
included in the follow-up of nodules without lympho-
cytic thyroiditis that are detected on FNAC. Therefore, 
in this study, only patients with cytologically diagnosed 
lymphocytic thyroiditis were enrolled and problems 
were found in the control group setting. There was no 

data comparing TFT follow-up with non-lymphocytic 
thyroiditis group in our study.

In conclusion, the existing clinical guidelines indi-
cate that benign nodules confirmed on FNAC can be 
followed using US, although patients with an initial 
euthyroid state at the time of the FNAC rarely under-
go repeated TFT [30-32]. However, some patients with 
lymphocytic thyroiditis on FNAC progress to clinical 
hypothyroidism. These patients are likely to exhibit hy-
poechogenic background thyroiditis, TPOAb positivity, 
large nodules, and high TSH levels. Thus, regular TFT is 
needed in these cases to identify the progression to clin-
ical hypothyroidism, and further prospective research 
is required to confirm whether our proposed algorithm 
can be implemented in clinical practice.
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Supplementary Figure 1. Cytologic finding of lymphocytic 
thyroiditis. The progressive loss of follicular cells and their 
concomitant replacement by a lymphoid infiltrate is visible 
(Papanicolaou stain, ×400).
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