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The Role of Serum Thyrotropin Level as a Meaningful Predictor
of Papillary Thyroid Cancer in Patients with Nontoxic Nodular Goiter

Shin-Je Moon, MD, Jung-Hwan Park, MD, Yu-Hwa Lee, MD,
Sang-Mo Hong, PhD, Chang-Bum Lee, PhD, Yong-Soo Park, PhD,
Dong-Sun Kim, PhD, Woong-Hwan Choi, PhD, You-Hern Ahn, PhD

Departments of Endocrinology, Hanyang University College of Medicine, Seoul, Korea

Background and Objectives : Distinguishing benign from malignant lesion in thyroid noddex is important
but clinically difficult. FNAB is the first investigation of choice. However, cytologic results are often indeter-
minable. In those cases, additional molecular biologic tests are helpful. If serologic tests are available to predict
malignancy, it can be useful to fortify accurate diagnosis. We analyzed whether TSH or FreeT4 level could be
used as a predictor of malignancy. Materials and Methods : From January 2008 to March 2009, 540 patients
received one of thyroidectomy in a single center. We only included 167 patients from 18 to 65 years old without
cardiopulmonary or renal disorders. All the patients were in euthyroid state and took no medications, which affect
the thyroid function. We reviewed charts retrospectively to find out differences in TSH level and FreeT4 level
between the benign and malignant groups. Results : In this study, all the patients with malignancy had the papil-
lary cancer. In benign group, average TSH level came out to be 1.48mU/L, whereas the average TSH level of
malignant group was 1.98 mU/L. Moreover, the higher the cancer stage was, the higher the TSH level was. Al-
though we have adjusted factors that can affect TSH level(age, sex, race, goiter type), we still received the same
result. The risk of malignant cancer increased in proportion with TSH level within the normal range. In free T4
level, there was no difference between benign and malignant group. Conclusion : We propose that TSH level
can play a role as one of the predictors for thyroid cancer. However, there is limitation because all the patients
with malignancy in this study have papillary cancer. Thus, we can apply this result only in papillary cancer, and
we need more study for other types of thyroid cancer.

KEY WORDS : Thyroid nodule - Thyroid cancer - Thyrotropin(TSH) - Predictor.
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Table 1. Characteristics of Study Participant
Benign(N=60)  Malignancy(N=107) Total

Agel(yr) 47.7 49.2 48.66

Sex(M @ F) 10 : 50 30:77 167

Stage 1 - 63 63

Stage 2 - 8 8

Stage 3 - 36 36

3.00

2.00

TSH
—
—
—_ |

1.00

0.00 T T T T
Benign 1 2 3

Stage

Fig. 1. Serum thyrotropin(TSH)concentrations in patients with be-
nign disease and thyroid cancer.
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FEeroldar o ohs et Tk R §I%ITHTable 1).

oFA] ZoFo Al TSHE 1.48mU/L Aol A= 1.98mU/
LO R A ¢hollA o =] SHENL, W77 =245
o =2 422 Hch(Fig. 1). Free T4= %A EoFolA
1.27mU/L AR A= 1.28mU/LE SAEglon, ofe
1g7]e) w2 S=2]9] 2foli= Holx] ¢Fokth(Fig. 2).

SAE Y S AL TSHE Free T49] £44]
E SHEE T testE A3, & Ato|9] ZFolg AAHh
TSHE] p-value= 0.012 2 /5o, A w3t ke
2to]7}F Q1glem, Free T49] p valuet= 0.812 Z}o|7} ek
(Table 2).

FTF ZH2ke] Wrle| w2 IHHAIke] TSHE} Free
T42] Z}2] 2Fo)= AAS] Yall Kruskal Wallis testS A3y
3hack TSHE) 79 p-value:= 000322, ZF W7|E8 27
o} 0 2 o3k TSHY #k9] 2tol7} 919lom, Free T4+= p-
value7} 0.9492 H7|H g 2Ax]2] x}o|7} ¢JItHTable 3).

TSH =2of] wh2 734 ko] A S =g S4517] ¢
sto] oheF A AE 34 At Sich(Table 4). TSH
= 0.5.~1.00mU/L, 1.01~2.00mU/L, 2.01~3.00mU/L,

1.50
T T il
1 I J I
1.00
<
|
0.50
0.00 T T T T
Benign 1 2 3
Stage

Fig. 2. Serum free thyroxine(FT4) in patients with benign disease
and thyroid cancer.

Table 2. Concentrations of thyrotropin(TSH), Free thyroxine(FT4)
in patients with benign disease and thyroid cancer

Benign(N=60) Malignancy(N=107)  p-value*
Age 47.7 £10.4 49.2+8.9 0.342
TSH 1.48 + 0.90 1.98+0.95 0.001
T4 1.27 £0.27 1.28+0.20 0.810

* - Independent t-test, Mean+SD, p<.05

Table 3. Concentrations of thyrotropin(TSH), Free thyroxine(FT4) in
patients with benign disease and each stage of thyroid cancer

Benign Stage Stage 2 Stage 3 .

(N=60)  1(N=63)  (N=8) (N=3g) Pvalve
Age 47.7+10.4 49.6+83 49.0x7.7 48.5£10.3 0.948
TSH 1.48+0.90L 1.87+0.96 2.05+0.86 2.16+£0.95 0.003
T4 1.27+0.27 1.29+£0.23 1.26+0.17 1.284+0.17 0.949

# - Kruskal-wallis analysis of variance, Mean£SD, p<.05

3.01~4.50mU/L 47H9] WF2 o] Z42ko] ShaptollAl, 1t
A 7M. 4 e YEEE S48 oY pvalues
0058 BASH o7 folstqltt A3t | 2E #59] &
Aol A FAH o2 JoJgt AutE Bl o 747ko] ux}
v 1.01~2mU/LolA] 2.993, 2.01~3.00mU/LlA 3.272,
3.01~4.50mU/Ll| A 9.280% Z=A=]ict

TSH 9 Free T42] #Hlo] ¥k & 4= 9= 80102 U
oje} g W IPIAES] FEE sl olE HAs]
Ql3l chsk 2R S HEAE AJYSFITHTable 5). Lol
o A, IHAEe] el olgt 23S Hox] oFgkom,
TSHOIA p—value= 0.060.& F-oJ3t Zu}2 Hrh 7tz
ool W2 A= 1.01~2mU/LollA] 2,769, 2.01~3mU/L
oAl 3.152, 3.01~4.5mU/L o4 el Al 10.092 Z7g= 3k

J—I_ At

Ak %Ak 0 &7 7pAF uke A

ot =

Table 4. The odds ratio of having thyroid cancer with serum TSH
leverl

Univariate logistic regression

OR 95% Cl p-value

Age 1.0 (0.983-1.051) 0.341
Sex

Male Reference

Female 0.5 (0.231-1.142) 0.102
Nodule

Solitary Reference

Multiple 0.8 (0.430-1.542) 0.528
TSH

0.5-1 Reference

1.01-2 2.9 (1.276—6.742) 0.011

2.01-3 3.3 (1.295-8.265) 0.012

>3.01 9.3 (2.329-37.043)  0.002

Table 5. The odds ratio favor of having thyroid cancer with se-
rum TSH lever1 adjusted with age, sex and goiter type

Multivariate logistic regression

OR 95% Cl p-value

Age 1.0 (0.989-1.067) 0.162
Sex

Male Reference

Female 0.6 (0.253-1.378) 0.223
Nodule

Solitary Reference

Multiple 0.8 (0.407-1.668) 0.590
TSH

0.5-1 Reference

1.01-2 2.8 (1.187-6.462) 0.018

2.01-3 3.2 (1.214-8.182) 0.018

>3.01 10.1 (2.456—41.448) 0.001
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