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Duk Chul Lee et al : The usefulness of serum thyroptropin(TSH) as a screening test for thyroid diseases

Table 1. Result of thyroid function test
according to normal reference range®.

Table 2. Distribution of age and sex in patients
group with abnormal

Thyroid Function Test Number(% ) biochemical thyroid function test.
Narmal 154( 486) Age(years) Male(%) Female(%) Total(%)
Abnormal 163( 514) 10—19 4(129) 9( 6.8) 13( 8.0)
Total 317(100.0) 20—29 4(129) 34(25.8) 38(233)

“Ty: 84— 157ng/dL, 30-39 9(200)  28(212)  37(227)
T.: 47—93ug/dL, 40—49 8(25.8) 30(22.D) 38(233)
FT4 09— 1.7ng/dL, 50—59 4( 12.9) 16( 12.1) 20( 12.3)
TSH : 039—3.68mIU/L 60— 2( 65) 5(114) 17(104)

Total 31(1000) 132(1000) 163(100.0)

Tabel 3. Clinical diagnosis of the patients with abnormal thyroid function test.

Diagnosis On Medication* (%) No Medication(% ) Total( %)
Hyperthyroidism 66(405) 25(15.3) 91(55.8)
Hypothyroidism 16( 9.8) 26(16,0) 42(25.8)
Thyriod Mass 7( 43) 7( 43) 14( 86)
Pituitary Tumor 1( 06) 3( 1.8) 4( 25)
No Thyroid Disease - 8( 4.8) 8( 4.8)
Others - 4( 25) 4( 25)

Total 90(55.2) 73(44.8) 163(100.0)

* Antithyroid Drug or Thyroid Hormone Use in Recent 2 Months

FT.= 2¢ #o)8 BEt} FT.9 T, T Akl
dE AAF7E 09 ol e & FHH
A8 »Qo9, LogTSHS} FT.8] 735 %E 58
73 u2g 2o ARASFI 42 —0405% —
0562 ol v e FaAAE LYEd,
ol Xz g AWEd FTJ 30ng/dl o3
gdo A ARBAI AsHE FFE ERDL
(Fig 1), °1E°] A" B¢ FRAFE 4E
B8 73 v 5§ ToA z}z} —059¢} —0.77
2 A3 448t} tH(Table 4). TSH7L B8
AzAE 7IEoz A AWE EJd 9
% FT7F 349 8AF(F358 37158
A%)% FToF 348 $A2(8F @447
533%)9 vl TSHY HT & 247} 021
+0.099 016+ 0088 FJg Aol (X0.02)F
BYA 9 (Table 9), £¥& v2H HL 99
qA FEEH Yelgezx TSHTLZ F
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& TEE F g ¢ & AAH(Fig 2).
TSH7F 449 &% 299 o 5 FT7F A
3t BAR(EF A7 FAINFT)AAE
TSH7F =5 10 mIU/L o4 22X FTIF &
A FAF(F-F4 BRANFANE)HA A
°o]F B3 TSHY Hax= z+7t 429+ 7113
564+ 2372 FF Ao](p(0.01)E E IR
(Table 9), TSH7} 10 mIU/L ©]3}2] WM&
X7t FEHo] YEl}Y] g TSHS 2
F g vag & gl (Fig 2).
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Fig 1. Relationship between TSH and FT, in 317 ambulatory patients.
A significant inverse log/linear relationship is ‘apparent
in the range of FT.{(30ng/dL(LogTSH=3.6—26 FT,: r=—077:
p<0.001 ; patient with no medication for thyroid disease in recent 2 months)

Table 4. Correlation between thyroid hormones’ measurements in
patient group according to medication for thyroid diseases(p{0.001).

Correlation Coefficient
On Medication No Medication
LogTSH And FT, —040 —0.56
LogTSH And FT, —059 —-0.77"
FT, and T; 0.68 091
FT, and T, 0.77 091
Ts; and T, 0.83 0.87

*Tyroxine(T,), Triiodothyronine(Ts), Free Thyronine(FT,), Thyrotropin(TSH)

*Cases with FT, above 3.0ng/dL. Excluded

(Table 5), o]€9] 933 A FHFA o
AE B8 de #3787 Fo] 234
(638%)% 7% @3, avto]l A 3=
2AHE 831 e A7 AF ) 44
(111%), 33H 228 g4 88 22 Jde
FRAY 261(56%)F o2 F2 FE B43

#do] AN, FFAVsFAFY 27G
Av A4%d 5 vz 3 8 (nonthyroidal ill-
ness)o| &% JYoz WAHXNE ALE
111% 9] E3H}(Table 6). TSH B4, FT.
Adte] £AE B BAEL BF 26901(82%)
°o|AL, 0|59 ALE FUAM AE Bg
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Table 9. Means of thyroid hormone in patients group according to FT. and TSH level

Patient Group TSH(mIU/L) Ts(ng/dL) Ti(pg/dL) FT.(ng/dL)
TSH! And FT, NL 021+ 0.09° 162+ 89** 835+ 2.79** 125+ 023
TSH! And FT.? 0.16+ 0.08* 325+ 166°* 155+ 646" * 428+ 2.96
TSH NL And FT,!{ 178+ 091 128+ 33 6.09+ 1.62 0.78+ 0.10
TSH NL And FT,t 106+ 0.37 285+ 152 146+ 396 377+ 212
TSH1 And FT,! 4289+ 71.10* 102+ 40 511+ 2.77 0.65+ 025
TSH1T And FT, NL 564+ 237" 131+ 56 6.62+ 1.23 1.03+ 0.08
*p£0.02 '
**X0.01

TSH

(mIU/L)
100. 00—
10. 00— .- .

3,68 - mmev . e

1. 00 erveeverenrenaaa. .

0.39 ~——--mm J

0. 10 caee

0.01— .

Hypothyroidism Euthyroidism Hyperthyroidism
(TSHT, FTs!l) (Ta NL, FTq NL) (Tat, FTu 1)

Fig 2. Levels of the TSH measurement according to thyroid function status.
Dot line means normal refernce range of TSH. The serum TSH in subclinical hypothyroidism is lower than

10mIU/L, but TSH cannot discriminate

euthyroidism and hypo-, hyperthyroidism in the range of TSH{0.39mIU/L
and 3.68mIU/L{TSH{10mIU/L because of overlapped distribution.
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Table 5. Distribution of TSH levels according to FT; levels
by normal reference range.

TSH T,
Decreased(% ) Normal( % ) Elevated(%) Total( %)
Decreased 6(105) 36(16.7) 39(886) 81(25.6)
Normal 26(45.6) 165(764) 5(114) 196(61.8)
Elevated 25(439) 15( 69) - 40(126)
Total 57(100.0) 216(100.0) 44(100.0) 317(100.0)
Table 6. Clinical findings in case of Table 8. Clinical findings in case of
decreased TSH and normal FT, valuse. elevated TSH and normal FT, values.

Clinical Findings Number( %) Clinical Findings Number( %)
Hyperthyroidism 26(72.1) Hyperthyroidism 10(66.6)

Antithyroid Drug 23(63.8) No Mediication 8(53.3)

Radioactive Iodine 2( 56) Thyroid Hormone 2(13.3)

No Drug 1( 27 Hyperthyroidism 2(13.3)
Hypothyroidism 5(13.9) No Medication 2(13.3)

Thyroid Hormoene 4(1LD Others 3(20.1)

No Drug 1( 28 Total 15(100.0)
Thyroid Tumor -~ XSO g e wPUASREe] 0 (346%) 2
Congestive Heart Failure 2( 56 A% BT T 9 FES Bead 2o 7
Pituitary Tumor 1( 28) =7 =
Total 36(1000) A Z1sAsSe] 54(191%), BAY B

49 (154%) 5208 2Ed 93 93 o]29

Table 7. Clinical findings in case of
normal TSH and decreased FT, values.

Clinical Findings Number(%)
Hyperthyroidism 12(46.1)
Antithyroid Drug 9(34.6)
Post Ablative Therapy 207.7)
No medication 1( 38)
Hypothyroidism 6(23.1)
No medication 5(19.1)
Thyroid Hormone 1( 3.8)
No Thyroid Disease 4(154)
Thyroid Tumor 2( 7.7)
Congestive Heart Failure 2( 7.7
Total 26(100.0)

8% o] FoA Bol &3 AL S ¢ F
N AH(Table 7). TSH 4%, FT. 339 &4 &
Ho BF4 13475 285 (subclinical hy-
pothyroidism) £ 7|3l AES BT 154
(47%)01A 3, 0159 YA I P
715 A 8Eo] 1091(666%), 373 E

o] 2¢0(133%) 2 U F-& FEE 5834 F&
2} 0] A HTable 8).

4. TSHe| DIZT, S0|E, YA o8

FT.A7e 93t 78 Z2 #34d 7%
Zefoll ti@ TSHE Wzd=e 4a71s3d3
9 9 886%= 7IF %o, WIM7E
A&EY o 439% 2 71 sk TSHe &
ol 7T AZFTANAM 9%65% 2 7HF
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Eon AAM 693%2 M Wk,
TSHe] JAdaze A4 71583534 A
8Zo] ztzt 48.1% & 625% °l ATt

FT, 3& T, A3t S71E9S o 8248
A7legAFzez =3 FTo Tt 25 B8
W9 &% gelgt FPoz A 715 2
HE FRe uw, gFA7ITEAFTA A
TSH 9ZEE 919%, Sl 900%, ¥4
2% 633% 24, FT.AZATSZ E2F3AL
gy o FAEE 3% EAH(Table 10).

o F®

gutmy o 2 TSHE FTel vl& 34 7le
Fojg o oustA #AE £ e AE}
dgn gelA ded, oz 849 i
TSHe} FT.8 45289 &3 % TSHeY =
Z 72 (amplification) & 2 A3 ¥ch” Spencer
Ewe olo] thsted TSHe FT/F H21/84
o] BAE 3 YL FESAG ol =W
FTJ} 128 7+Astd TSHE 1008 °1% F
7bska, vl & FT,7F 240 3718t TSHe 1/
1008) o] ZAsA Hed, oldd A=
BAA7 A8 Fol AT H$ PAAAT, 3
ey RN TEAFTY BE & /AH
= Ao A Utk B A7) A LogTSHSH

FT.9] Z#A+E 4E vE8 o3 & 58
oA 2z} —040% —0562-F Spencers'¥0)
BEug —084E ) o WA vEsE, 0ol g9
FEXTE 4¥EY BFA75810F5 &4
ol Al LogTSH® FT.o] A#&A7L A==
RAE & F Ao, oo wt FT.7F 30mIU/L
ol FAES AAYAY F ALE FEA
Fe FE HEL T 0772 @A) s
g ¢ & AN LogTSH=36—26FT:; r=
—0.77 ; p{0.00D). °]&]F AP B AFoA
A TSHAAT 3347155379 HelelA
U E7 o AE duigda AZEEdH, o]
23 ol /2 A T34 AN TYIS
29 @A #HZA JsdAF #29 TSH
X HH7 559 dehdE o7 gt
AZE. 7153 UREs ZFHARHA
4= (between-assay coefficent of variation) 7} 10~
15% olstoll X &3 € 4 = TSHe HA 83
FTEE UiEted,? £ AToA AMEE &
2AGFFY| o TSHEANE 753 97
%7} 003mIU/LE E71E 24t TSHHEAMH 9
43t1, *AHE o 3 2Y (Radioimmunoassay) ol
H3] ZHAF o] AFHA Ave FHE
Z3 gle ez ¢eA Y. RoddisE?e
o] Whgdl dig F8&A4E Rusyd 28y

Table 10. Diagnostic sensitivity, specificity and positiv predictive value of TSH
measurement in ambulatory patients.

Status of Positive
Thyroid Function Sensitivity( %) Specificity(%)  Predictive Value(%)
Defined by FT, Value

Hyperthyroidism 886 846 481
Euthyroidism 764 69.3 842
Hypothyroidism 439 96.5 62.5
Defined by FT, and or T; Value

Hyperthyroidism 919 900 633
Euthyrodism 795 733 829

450



olHEE I I3 A AN AN ANFTZ2R(TSHIY 84

A2 24d AAPES TSHY %71 01
mIU/L ol &l A Wo|A 7t UF g4 17
2o A dAHo g AIRE 5 e AR
HAE¥A7 01mIU/LE LA ULe™,® Nico-
loff§°& 12% 7 TSHREZFHE wm3pa A
Aoz 4R 7% gz dA A
oo zto]7} Ql& # ULE Busiyed, ¥
ol Ao g@ R} AL A7Vt gag Ao
AZHE. Ts, T, FT= 334571 087~0912
F2 ABRAE YL, GBS B8R
He TN O & JUBAE HYoEH,
BN 2oy IPFA fAle] Hgo
oo d#BAG TSHSS AB/BAE A3t
AlFlE aglel €8 ¢ 4 Uk

A {FAA A5oldA TSHF At
JE FHE GFAAY BZAFY, agus
Ag9 BV, ¥HFA Y, H3FEA
TSHEH Y 9% v F Je FEL B8
31 AE o FoA veld & AT LB A
JEHY B dFdMe o9 e FLt
TSHS} FTot 821e] 3341715 e o i ato
Mg g 278 BE9d 3$E FAM 1R
B NEE AR s

oL "R FFAN AU B B
EEAE B431 e RSN, Hig
A Ao dgolatn BAHARAE FEe
241(56%)0] E3F=d, ol HYF FAFA
71%¢ Bole 9 879 5~20%A vz}
A4 Ao f¥oz TSH7 ZidEcz ¢
A AMAPE AgE B o o #xpe B¢
U g Agel A FFET 3 AR
g g E&o] UM A %L
Fe T 8% & & F Ak £§ o] £
HEEo] T.9 TAN} ZFLAE Bole #
8 #3718 A4 Figed, o9k &2
& BT A HT TSHEAML dusx)
a4 o s D B e e e e i 4 2 2 I B

e & TSHAAIS 2 F8% & A Hoi
9 Qe TSHY F840] AR, &3 A
HHEALZ A TSHY -84 g #4ol &
oz 1 Qlck. 2ejut B AFo M e olES E
#3715 RAF(TSHA S}, FT ) &
€7 TSHete 2 T35t of2{ge ¢ %
ARt

TSH7F B ¥Holx, FIot 249 273&
Holg A$e Avg BAAVTAHs}SIY
T ARA, 7Y TUALE FIA9 e 48
ol AA AP T =8A 23 T 3314
#3715 AsANA UdErd & o 4 A
ATk B AP M o9} Ze H9U) 264 2
Hud g RiixgE (30, =3 FTIO B34
oj3le] FAE F 455% 2 7HH B WEE
Bged, oAl BFA7TANSY A
¥ TSHe =& A 7= 2o
Ak oo} T HAFe olfE ML £ o,
gukA o2 TSH7F FTol ¥a 334 7159
o]l 4g VA o WA veh F&= NEI}
goe 2T o] Tol £33 FAEY T, THA}
dFE B F9 &30, 32 715 3AM
gL F 03 HAAE] QA :, Y3H A
@o] FgoINd o7F & Tl ¥l3 g
AMEE 1EdE, & dFdA FT.Y 34 3
ZXF HA A7 A 4ZHANE M58 E
At Ed

TSH7F B4 ¥z, FT/ 371d &7 8
Hole Afve URE 8F ¥ 28+
Ao YFE FE RGN Ago) A% X
o2 d4eA I, X8} {2 Aite] Fx7t
¥ZF FT.FAE Eoled #493ie= Aoz ¥
A glon, =3 ZEA FT.ol A& 87 &
A o deEltE 3N Z2E A W
o] fgle] H7% sted, B Aol ALE-E
olgAAGFEZL 2 (two step immunoext-
raction and conjugate method)2 B33 o)&j %t

ofX

451



Duk Chul Lee et al : The usefulness of serum thyroptropin(TSH) as a screening test for thyroid diseases

9% d we oz g3A UAgGP B 4
TAAAE 7T FAZe] JUd
A9 234 A7 T A tedE A
Alshe HeteA FF FolA olHE LA
BHo. TSHS FToF S Zase &A48
Holg Z%v L@ 7|5 TSH £4] o<
Bl 4% AAH Aol =8A 23} - 3AH4
AN FAS AN Y & gz EeA
Jed,” B dFiMe EF #AYH 528
ol A FAE EE3 e Hlay
AHE FAEQL HolA Ao]E BRI, o5
A4 o3 T4 BHo] JYUE AR F
&% 4 Ao

234 44715 A2 (TSHE <, FIL.3
AL 25 8% TSHE=7} 10mIU/L ©] 3t 24
HZ 234715 AE(TSHA 8 FTA3S)#
2ol E B 7] W&o, TSH7t 10mIU/L ©]/4¥
g 5 79 78 =S F F AT A=
AzZtE x5, 10mIU/L ©)3te] ®EdAe F
T TSHEX7} AolE Ho|A Fovmay,
TSH$C 2 ¥ Z€ TEE + . @34
715 A skl g TSHY 43 7Hxe 2 ¢
HA U3 =&Y 94x7} gled, 2R 8F
FT sx=d tisty 2t /i z 5% AAA
(set point) & Z3 Q71 HE4 FT7F B2
Hedl £3ogle TSHe #AA7IsAsE
ZA8 L A5 F# A7 g el & A7
A= FF4 WA 715 A T4 TSHY
g3 7HxE g9 ¢ AU

TSHAAN: 471583353 Asks
et IREE AW, 5oz} FAdSH
2 W& Aog &eA QUi Bayders”d
ATE TSHe RIZE 100%, Bol% 87~91%,
B EE 32~36% 2 Bistgded, & A7
AqNXE FTeol o8] Fo| #A44 7% el
ik TSHe| W2E7F @715 d-SA
886%, 1174715 A 35N A 439% = YER

452

oo, FT.8 Tl 98 Bole #3d7lsd
%9 A% TSHY 97 =7t 919% 2 25 8HA
g, 327158 A% 0] g TSHe WHE=7)
95% ol4o] Hojot gt YA (cli-
nical performance criteria) 2o+ A WERRTH
o] ¥ 3 &4 TSH7F B4 ol FT7F AstH &

27¢ B9 #ATH TSH7F B4l FIt

A5de £4& B BAT MR we
MES Uehiy] dEeln, 1 olf2 PA
A5gAFe B¢ B BAZF TSHe FT.e)
Aol 9B B 4 dE VY HAE
2453 g BATo] BUTHE AT FL.el
Hg A ARG FA 4IRS 7
SAE A 2 5 Ao BRI BASHE e
A% AW TSHY 453 FT.Y) 34ols
sdoz ¥ 4 sled, B 979 AvHe

AR AsARF B oE W o
TSH44F glo] FLEt o2 42ste] TSHS
2EE FaRY) WEd QAnc 2A e
1oz 4z,

ol

}

eg et

s
tlo
>\l

gan=sd

1. Nicoloff JT, Spencer CA. The Use and Misuse
of the Sensitive Thyrotropin Assays. J Clin En-
docrinol Metab. 1990 : 71 : 553—8.

2. Klee GG, Hay ID. Sensitive Thyrotroin As-
says - Aanlytic and Clinical Performance Crite-

ria. Mayo Clin Proc 1988 : 63 : 1123—32.
3. Odell WD, Wilber JF, Paul WE Radioimmunoassay

of thyrotropin in human serum. J Clin Endocrinol
Metab. 1965 + 25 : 1179—88.

4. Isselbacher KJ. Harrison’s Principles of Internal
Medicine. 13th Ed. New York : McGraw-Hill, 1994
- 1937

5. Allen KR, Watson D. Thyrotropin as the initial sc-
reening test for thyroid disease. Clin Chem 1984 :
30: 502—3.



OlHEF I A Ao AEPAEN BAAAITE22(TSH) o §84

6. Alexander WD, Kerr DJ, Fergusen MM. First-line

10.

test of thyroid function Lancet 1984 : ii : 647.

. Hopton MR, Harrop JS. Immunoradiometric assay

of thyrotropin as a “first-line” thyroid function test
in the routine laboratory. Clin Chem 1986 32 :
691—3.

. klee GG, Hay ID, Assessment of sensitive thyrotro-

pin assays for an expanded role in thyroid function
testing : proposed criteria for analytic performance
and clinical utility. J Clin Endocrinol Metab 1987 :
64 : 461—71.

. Sheppard MC. Black EG. Clinical application of

a sensitive nonisotopic immunometric asay of thy-
rotropin. Clin Chem 1987333 : 179—81.
Spencer CA, Lopresti JS, Patel A, Guttler RB, Eigen
A, Shen D, Gray D, et alApplications of a new
chemiluminometric thyrotropin assay to subnormal
mearsurement. J Clin Endocrinol Metab 1990 3 70
: 453—60.

11. Taimela E, Aalto M, Koskinen P, Irjala K. Clinical

and laboratory studies of time-resolved fluoresce-
nce immunoassays of thyrotropin and free triiodo-
thyronine. Clin Chem 1993 : 39 : 679—82.

12. Roddis M], Burrin JM, Johanssen A, Ellis DH, Self

Ch. Serum thyrotropin - a first-line discriminatory
test of thyroid function. Lancet 1985 i : 277—8.

13. Ross DS, Ardisson LJ, Meskell M]. Measurement

14.

15.

16.

17.

of thyrotropin in clinical and subclinical hyperthy-
roidism using a new chemiluminescent assay. J
Clin Endocrinol Metab 1989 5 69 - 684—88,

Taimela E, Tahtela R, Koskinen P, Nuutila P, Fors-
strom J, Taimela S, et al. Ability of two new thyrot-

‘ropin(TSH) assay to separate hyperthyroid patie-

nts from euthyroid patients with low TSH. Clin
Chem. 1994 3 40 : 101—5.

Liewendahl K. Thyroid function test : performance
and limitations of current methodologies. Scand
J Clin Lab Invest 1992 : 52 : 435—45.

Spencer C, Eigen A, Shen D, Duda M, Qualls S,
Weiss S, Nicoloff J. Specificity of sensitive assays
of thyrotropin(TSH) used to screen for thyroid
disease in hospital patients. Clin Chem. 1987 : 88 :
1391—96.

Bayer MF, Macoviak JA, McDougall IR. Diagnostic
performance of sensitive measurements of serum
thyrotropin during severe nonthyroidal illness -
their role in the diagnostic of hyperthyroidism. Clin
Chem 1987 ¢ 33° 2178—84.

453



Duk Chul Lee et al - The usefulness of serum thyroptropin(TSH) as a screening test for thyroid diseases

— Abstract—

The usefulness of serum thyroptropin(TSH)
as a screening test for thyroid diseases

Duk Chul Lee, M.D., Jae Yong Shim, M.D., Hye Ree Lee, M.D.
Department of Family Medicine.
Yonsei University College of Medicine

Background : Since introduction of the sensitive thyrotropin(TSH) immunometric assay, TSH has
been considered the initial screening test in distinguishing hyperthyroid and primary hypothyroid
states from euthyroidism. In order to assess the utility of serum TSH assay as the screening test
in outpatientr, we examined the intercorrelation of thyroid hormones and reviewed the medical records
for the interpretation of disparate results for serum TSH and free thyronine(FT.).

Methods : The results of thyroid function test in 317 consecutive ambulatory patients aged above
ten years old wer reviewed. The medical records of the 167 patients who had the abnormal thyroid
function test were reviwed in order to examine the charateristics of the patients groups in case
of the disparate results for TSH and FT.

results : There is a strong correlation between FT. and Ts T.(r)0.9), and TSH and FT. shows
log/lines relationship but relatively low correlation between them(r i —0.56), especially there i§ no
correlation in the range of FT»3.0 ng/dL. The case of disparate result for TSH and FT, was 27.8%
of the 317 patients. The patient group of subnormal TSH and normal FT. was the most common(40.9
%) among the patient group of the disparate result for TSH and FT. Hyperthyroidism with current
use of antithyroids was the most common dianosis and nonthyroidal illness was 11.1% of them.
Mean of TSH in subclinical hyperthyroidis was lower than overy hyperthyroidis (P<0.02), but the
distribution was overlapped in most hperthyroid range, they cannot be discriminated by TSH alone.
Serum TSH of the subcilnical hypothyroidism was lower than 10mIU/L, so TSH above 10mIU/L
can confirm the overt hypothyroidism, and mean of TSH in subclinical hypothyroidis was lower
than overt hypothyroidism (P{0.01) but the range of the TSH level below 10mIU/L was overlapeed
between them, so they cannot be discriminated by TSH alone. The sensitivity of TSH in thyroid
function status was 43.9~88.6%, specificity was 69.3~96.5%, and positive predictive value was 48.1~
842%.

conclusion . Subclinical and overt hyperthyroidism cannot be discriminated by TSH alone. TSH
value of the subclinical hypothyroidism was below 10mIU/L and cannot be discriminated with overt
hypothyroidism in that range. Most disparate results for TSH and FT, were due to medication for
the thyroid disease or subclinical hypothyroidism.(J Korean Acad Fam Med 1995 ; 16 : 443~454)

Key words : Thyroid Function Test, Thyrotropin, Screening Test
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