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Establishment of reference range of thyroid function in 3—6 years old
children in southeast district of Dongguan city
CHEN Peizuan ,CAO Simin® ;WU Ximei , HE Yisong
(Department of Clinical Laboratory,Dongguan Guangji Hospital . Dongguan,Guangdong 523690 ,China)

Abstract:Objective To establish a reference range for thyroid function in children aged 3 to 6 years in the
southeast of Dongguan city,and to provide a scientific diagnosis basis for thyroid function in children of this
age group. Methods A total of 290 children aged 3 to 6 years old who had been in kindergarten or physical ex-
amination in our hospital from August 2017 to July 2018 were selected, who had been living in the region since
birth. A total of 3 to 4 mL of fasting venous blood of these children was collected. The serum levels of total
tritodothyronine (TT3),serum total thyroxine (TT4),serum free triiodothyronine (FT3),serum free thyrox-
ine (FT4) and thyrotropin (TSH) were measured by Roche Cobas E601 electrochemiluminescence immunoas-
say. The reference ranges of TT3,T4,FT3,FT4 and TSH were determined in accordance with the relevant re-
quirements of the American Society for Clinical and Laboratory Standards (CLSI) EP28-A3c, with 95% CI
(P, s — Py 5) confidence interval statistical method. Results After statistical analysis, the reference range of
thyroid function and function for children 3 to 6 years old in the region was established. TT3 was 1. 60—2. 95
nmol/L,TT4 was 78. 60—165. 50 nmol/L,FT3 was 4. 00— 7. 60 pmol/L,FT4 was 13.30—23. 10 pmol/L and
TSH was 0. 82— 3. 53 plU/mL. Reference range of different gender had no statistically significance (P>
0.05). The newly established reference range was quite different from the reference range provided by the
manufacturer. Conclusion Using the newly established reference parameters for children’s thyroid function
can more accurately explain the detection of thyroid function in children of 3—6 years old in this region, which
is helpful for the diagnosis,treatment and monitoring of thyroid disease.

Key words: thyroid function; reference range; children

ORI R AR EE AN MR 5% VAR Y ok 8 B & S 2 BRIk 2L
ARaigln . ERRWERYRMAMEIR. AN 2SS .2 EE2oRa s AT IR, 26 & E
e M RGN T SR E RE LN T . PR R R Zh BE IR B0 1) 45 B R A IR I
AR b AR 2 RS RO A R R I R L = R RA R (TT3) B AR R R (TT4)

EEB N RN . 5 8 BALHI . EENH- A2 H e, & BEEE.E-mail: 1054793271@qq. com,



B EF 5K 201953 A% 16 6% 6 M

Lab Med Clin,March 2019, Vol. 16, No. 6 + 829 -

WeBs = mH IR R R (FT3) B R IR 2 (FT4H) I
PEHVIR IR R (TSH) 45 b5 . X B85 bRk 7] K $2 4t
(1) 225 3o Bl R 22 802 38 T B i N (>>18 %) 1 £
g R ST RS L AR TS LA 22 1 L L ORI
DIREIE# 5 A 4800 W7, 8 A rT e B IR 2 . A
[) FR ML AR % L PR B L 4T UROTR S LR 2T 1R
F 450 5 TR 28 A0 4 X IR B T B 4 B 7 AR s L TR U
5 b DX I R S 56 25 1 AR 4 AR I8 L U BRCR S A I
RELRENETE T AR R GRS 52 %
W, ALK ERERTASENATAX3I~6 2 L
# AR IR T Be 46 b1 2 2 0 [ PR 45 SR ARE R

1 BRERFE

1.1 — ¥R o 2017 45 8 H & 2018 4F 7 J] B4
e PEAT A G B 2K . L AR TS — ETE A M X AR TS
) 3~6 2 il FiE L AE R WF 58 X% %, 3 XA T 51 4% i
HHEATHERR + (1) BRI L FH R B sl w50 B
(2) Ik FH 3k 5% e FEOIR B T RE 25 49 s (3) R AR B s . 2B
K& TR NS5 W » o Ko e - 4l
R g AR . B B R RGN s (O BURAR
A4k W B BT & (CTPOAD) 8% B IR I Bk & 11 30 1k
(TGAW FHME . BT WFFE X 52 B AS Be 4 43 Wb & K 4T
B— KA B AN SRR AT S 290 fi], H AR B 158
i . 2 132 ],

1.2 {5 P K Cobas E601 HL k2% KGR
P& BT AN R L D 2 e 2 3 R i A 3K R 3 78 A A0
68 A i HRASC B 500 U B 1 4 A o SCHER 0 T i
Z: MR 36 8] I R 52 56 =% A o L P 2 (CLSD EP9-A2 3¢
PR R AT 45 TPE B VE Y, 45 48 bR 4T A IR R
il FIEER A AL .

1.3 Jrik SREMRXN G EFEIKIL 3~4 mL, &
37 CKIBF K 20~30 min, LA 1 760X g B0 15
0> 10 min 4385 1L 3 - F 2 G Cobas E601 Mk 2E % 6
BT AGHEAT TT3. T4, FT3.FT4, TSH, TPOAb,
TGADb %55 H Az . A AR A f 0 B 35 75 7 4510 2k 3
AU KT I B i T 2 R AR SRR 100 A Y
AR 5 P TR A AR R 5T X S A G T K 4 A RE A

NABBIEM AL, TR DEM RE.DE=HK
(BB /M 5 AR RBAE 22 8] f1 46 % 2218 5 R {8 = Fr A WL
0L 4 BRSO AR5 AR /M TR A 22 (8. 24340
DB D AE=1/3R (B AN S 1E B S BR
L4 Zeiteehb B SR AT SPSSI19. 0 Bk 247 B s Ak
HAMGE oM. 4 45 b 2 % 6 #% I CLSI EP28-
A3 SUIFI AR E ™ B 95 %0 AT fF X i) . A~ 6 A
AR 2 1) B BOR A BR AR, LA P<<0. 05 227 A 4
S-S
2 &5 ES
2.1 FBrEEORE R ORI = P S5 A AR AR
FEAE 1020 A s 20 2018 4 4 3 7 AR 48 I IR A 3
Hol = A WA AN IUH S A Y . ST e
REHE
2.2 HIBR TPOAb 5 TGAD FHYEREA M REE A
B B A 4 D i dls TPOAD 5 TGAb 488 Bt . D/
RAGH/NT 1/3, 8 BT g AR 290 B F 5% XF G 14 A6
B HERAT S MAFRUE . T LLOR B
2.3 @E%%ﬁi@ ;féﬂg 95%ﬂ1§!ZI‘Eﬂ(Pm~
Por DG Ir il LA I 3~6 & )L # HUR IR 2
REFEAR S B L KRR S B LR 1.

1 FEMHEEAR 3~6 FILERRKIEINAE

RS EEE (2=290)

EEL 7D AL B (VD Ps.s Py7.5
TT3(nmol/L) 2.37 1. 60 2.95
TT4(nmol/L) 120. 00 78. 60 165. 50
FT3(pmol/L) 5.84 4. 00 7.60
FT4(pmol/L) 17. 60 13. 30 23.10
TSH(pIU/mL) 2.13 0. 82 3.53

2.4 RTAIPE S ) BEOIR B S BEFE AR A bL B R AS )
FLEHR R D Be 8 bR AT LR S5 R B R, 2 71
TG 2 L (P>0.05), L3 2.

*®2 TR ILERAKBR I BEFE AR L BRI M (P25 ~Por 5 ) ]

5 n TT3(nmol/L) TT4(nmol/L) FT3(pmol/L) FT4(pmol/L) TSH(pIU/mL)
n 158 2.41(1.75~2.95) 126.00(85.10~165.50) 5.78(4.00~7.60) 17.10(13.30~23.00) 2.0500.82~3.40)
i 132 2.31(1.60~2.86) 120.00(78.60~162. 30) 5.91(4.19~7.60) 18.90(14.15~23.10) 2.2000.95~3.53)
U 0.355 0.502 1. 360 0. 881 0. 955
P 0.613 0.463 0. 267 0. 357 0.352

%3 FAREINSELEE KRENSELE LB (P ~Pors)
15 H TT3(nmol/L) TT4(nmol/L) FT3(pmol/L) FT4(pmol/L) TSH(pIU/mL)
A5 ST 1.60~2.95 78.60~165. 50 4.00~7.60 13.30~23.10 0.82~3.53
AR 1.30~3.10 66. 00~181. 00 3.10~6. 80 12.00~22. 00 0.27~4. 20




e 830 - I EF¥5EEK 20194 3 % 16 %% 6 # Lab Med Clin, March 2019, Vol. 16, No. 6

2.5 AFRENWSHEEE S KRN S HEH
L WH A BN 220, L2 TSH &%

0 22 B oKL LR 3.
3 3 i

FRR 2 90 2 — i UL B P 3 I e » LS AR A
%, F B HE BRI ) BE JT HEAE (I8 FR 0 L HUIR IR
I RE VAR AE (A FR H 80« HE DR B 4 H DR o L FFBR R
S50 CHUCR B R . SE G E J2 B A % R R
Z(FT3.FT4. TT3, TT4) ML H AR I £ (TSH) 45
Fr ARSI, ok 49 25 12 W HE R 2 B R 0 3 o L 4
BWHR R EE R B R RAa8 k. REH
HIT R 22 85052 0 3 A ) FH AR R 2 fig 4 b R i 2 1
Rl R 48 . 2 2 BRI Ul B ik e . 5 5 3
Il PR BRI iR 2 Fils iz . AR B . A
() by DX LS A o R OKOF e B B g R AN A 25 7
ST W 9 L PR IR AR D RE e A U 25 R B AR I IR &
PEBYAS TR0 78 U R R 7= IS IR BR 9 9% 12 3R 15
Ot I A DX S 5 A A ST A O AT R
YRR DI BE R An S H B, JLEAE I AR
— IR AR L L HIR R T R G 0 45 SR i R AR 5
AHRLEF AR ESMILEMERKRETELE K,
o I X o 8 R G R T R e o BN RN
JL 2 R R oy e e ) 25 S i R e R 1 BT e - -
FH R 2 1 S B L I T ) B 5 R R AR R B & 5
Y0 Bl 5 0 22 5 LA A B R T DA IR L 31 BATE H R R
M AEHRAE Z VY I KRS A it 4% b XN
SEIE A LR FUR IR ) BE AR AR 0 22 X R] 5 22 R
8 S G A AR AS R AR B ST I B L R £
B ELA i34 75 L (P<C0. 05) 5 F AR 8 e g 7
MZHZESE0) RSB EA — & 208 Mok
FEAED TR R L A G AL 6 S 4y 3R B 664
il 8~ 10 % (1) 2% % JL 2 9F 47 AR R 2 g 45 T4 b A
DL 25 5 R, L A FOIR IR 2 e 45 00 48 45 2 2% 3 [
H5WMASHEE S AR & R AL JLH TSH
BN . DL EARIE AT, L ORI T B A IS AR
Bt 5 AN [R] (AR 0% By BE S 2% X 8] A FIE A TR AS BE T A
()22 [X (8] 1 b ) W L 38 H IR IR T g R 00 19 = %
M

AWF5E R % K Cobas E601 HL {6 2% & St G52 7
BT ASCRS I L 28 R AR ) e 4% J 48 A5 (F T3 . F T4, TT3,
TT4.TSH.TGAb,TPOAb) , %} # I 45 5 #4743 #7
M S % U Gt ki T gt @ e T A
X 3~6 % JLEHRIR DI RE & Wi n S H . N
BN S L E ] LU W B IR R T B 45 T4 AR
SHEJEY/NF T ZRUE S G H L I BT A Bt
SRR S VL TS FT3 & FT4 (5 % {5 LR
e R AR, U TSH FRRE A &, A
TN R B S S5 u [ L AR B 2 2% 3 [
/NI R 322 S W RAE R A R G O, T KR

PR S 25 30 3 B T B 4 4F e B o 9, 4F
W5 R U R AR R A R AR Nt T A B s
FIE A A A & P AR B ) BB 48 s 10 3 3 1R 3 488K i A
FEHEEXE 3~6 % L2 X — 4F % 15 J3E B/ 1) R E
A o T AL A% T F AR U 2 8 435 s AH X A 5 B 8 5 19
S JE N K& FT3 F1 FT4 2 % fu [ E R & . J5
PR RE 5 BF TR RAE T A KR T RE A HLIR S 2
AT B e 9 AR IR B R OK AT O AR BIE S IE B
BT 3~6 % JLEEAS A5 ] FHAR R 2 BE 6 45 2 % 1
Fl, 22 R LG8 X (P>0.05), X 5H Kt T —
OOl T2 B G B AS B 5 B
FC At A e B B L B2 25 1 [0 LA 5 A Fr SR 2 8
B B BETEN S5 LA 52 3

o A BE 5 3 57 9 225 Y F AR D AR L X PE Ay 3~
6 % JL2E AR IR D BEAR D0 19 2 25 K Hle » A R T %t L2
PR TR 2 8 57 6 A8 VAR 12 W A R T O A H I R
SiE AR AN B S 8 2 I e PR DR 2 1) B R 2 R R S
TP R BLRA T A 2R SC E (R
I BT A S 9 2 2 ) R 2t B AR
G54 X EAR B A AR A T Bl B RD LSS
i R B A S A LA 28 e b e 2. il T LR A
TEAERET ML AEY S HEE S X PR EZ N
REFZI L DL HUR AR R 5 A HR R R 2 18] 4 A
AR AT DX R ST 3 A AR L DXL g
ARIRIIBEE Br 2 25 J [ L A i PR ME B 12 B L3 F AR iR
PR PR AR 22 BLE K I

S % ik

(1] MAERE, L5 BRs, & i (M b . AR TR
AR A 2009 :734-735.

[2] Clinic and Laboratory Standard Institute. Method Com-
parison and Bias Estimation Using Patient Samples; Ap-
proved guideline-Second edition: EP9-A2[ S]. Wayne,PA,
USA:CLSI,2010.

[3] Clinic and Laboratory Standard Institute. Defining, estab-
lishing,and verifying reference intervals in the clinical la-
boratory:C28-A3 [S]. Wayne.PA,USA:CLSI,2008.

[4] OGUNDELE M O,WATERSON M. When should we be
conducting thyroid function tests in newborns and young
infants? [J]. Arch Dis Child,2010,95(2):151-152.

[5] STRICKER R,ECHENARD M,EBERHART R,et al. E-
valuation of maternal thyroid function during pregnancy:
the importance of using gestational age-specific reference
intervals[ J]. Eur J Endocrinol,2007,157(4) ;:509-514.

(6] WAL XIEE KGRI e 5 X AE IR 10 2 R
NRZhRE 4R b5 2 28 0 B g @ v [T, [ BroA 3% 8 2 e ik
2016,37(16) :2229-2233.

L7] farde, X1z 4. 776 4] 2 RL 40 1A 2o BRI 2 68 0 A 45 21
Sy LT, E PR g 1 2 225k, 2016, 37(16) : 2242-2243.

[8] #Cf, WIM VL, Bkl &5, B DU XA [6) 48 3R 10 4o Pk 1
FOIRIR R 2 % B @ v [T SR BE CF 355 856 T0)



+ 856

BREFHER2019F3AF 16 % 64

Lab Med Clin,March 2019, Vol. 16, No. 6

TE A,et al. B-type natriuretic peptides help in cardioem-
bolic stroke diagnosis: pooled data meta-analysis [ ] ].
Stroke,2015,46(5) :1187-1195.

[13] HUANG X. Association of serum levels of adipocyte fatty
Acid-Binding protein and High-Sensitivity C reactive pro-
tein with severity of acute ischemic stroke[ J]. Cell Bio-
chem Biophys,2015,72(2) :359-361.

[14] S0, 8 4E k. MMP-9,CD147 . hs-CRP . IL-6 X £ 14 s A
BOAE B s i % 12 W 4B LD . o0 B I 45 Bl 3R 2016, 16
(2):98-100.

L1570 XUBT 5/ SR 5. 2 M o A JE 5 42 /i JS L% S100B
Frm AR [)/CD]. # b BE2E i 7 2 7 ,2016,3(10) . 12-
13.

[16] YE H,WANG L, YANG X, et al. Serum S100B levels
May be associated with cerebral infarction;a meta-analy-
sis[J]. J Neurol Sci,2015,348(1/2) .81-88.

(177 WR#E, 25 0% B, ok . 20k B il 4 B A b 38 3% 1 3% Lp-
PLA2 7K 54 2 D) R B A5 R 2 59 A SC PERT 2 LT ). [
S PR 2355 2015, 18(1) :44-45.

[18] TIAN Y,JIA H.,LI S,et al. The associations of stroke,
transient ischemic attack,and/or stroke-related recurrent
vascular events with Lipoprotein-associated phospho-
lipase A2:a systematic review and meta-analysis [ J .
Medicine (Baltimore) ,2017,96(51) :e9413.

[19] OHIRA T,SHAHAR E,CHAMBLESS L E,et al. Risk
factors for ischemic stroke subtypes— The atherosclerosis
risk in communities study[ J]. Stroke,2006,37(10) :2493-
2498.

[20] KUMAR A,MISRA S,SAGAR R,et al. Relationship be-

tween Factor V Leiden Gene Variant and Risk of Ische-

mic Stroke: A Case-Control Study[J]. Ann Indian Acad
Neurol,2017,20(3) :284-288.

[21] FELLING R J,SONG H. Epigenetic mechanisms of neu-
roplasticity and the implications for stroke recovery[]].
Exp Neurol,2015,268.:37-45.

[22] NOZAKI T,SUGIYAMA S,KOGA H.et al. Significance
of a multiple biomarkers strategy including endothelial
dysfunction to improve risk stratification for cardiovascu-
lar events in patients at high risk for coronary heart dis-
ease[J].J Am Coll Cardiol,2009,54:601-608.

[23] LU Y,LI L,YAN H,et al. Endothelial microparticles ex-
ert differential effects on functions of Thl in patients
with acute coronary syndrome[J]. Int J Cardiol,2013,168
(6):5396-5404.

[24] BEREZIN A E,KREMZER A A,SAMURA T A,et al.
Predictive value of apoptotic microparticles to mononucle-
ar progenitor cells ratio in advanced chronic heart failure
patients[ J . J Cardiol,2015,65(5/6) :403-411.

[25] FAN Y,WANG L,LI Y,et al. Quantification of endothe-
lial microparticles on modified cytometric bead assay and
prognosis in chest pain patients[ J]. Circ J,2014,78(1);
206-214.

[26] LEROYER A S,EBRAHIMIAN T G,COCHAIN C A, et
al. Microparticles from ischemic muscle promotes postna-
tal vasculogenesis[ ] ]. Circulation, 2009, 119 (21): U114-
2808.

[27] SCHOBER A,WEBER C. Mechanisms of MicroRNAs in
Atherosclerosis[J]. Annu Rev Pathol,2016,11:583-616.

s H £ 2018-09-12 & 18 H 1] .2018-12-21)

3555 830 1)

H#,2017,33(24) :4082-4086.

[9] WAREZSNGWE hREY B ES 2. EiR
7= AR MR B G 28 Fa LT 1. A o3 AR A A
2012,28(5) :354-359.

[10] GHASSABIAN A.BONGERS-SCHOKKING J J.DE RI-
JKE Y B, et al. Maternal thyroid autoimmunity during
pregnancy and the risk of attention deficit/hyperactivity
problems in children: the Generation R Study[]J]. Thy-
roid,2012,22(2) :178-186.

C11] XUAZ . BE 3 AR 5 == LB FHR R 928 o 52 30 = Ay A e HL I
PRESCLT. B S LR 55 2011,26 (9) :662-665.

[12] JUNG B,ADELI K. Clinical laboratory reference intervals
in pediatrics: the CALIPER initiative[ J ]. Clin Biochem,
2009,42(16/17) :1589-1595.

(1370 2RI o B A8, BRBET-, 55, B b XL 3 R B 2 B A
W45 b7 2 2% X 0] /Y g Sy [T 56 B2 %, 2016, 31 (12)
1045-1049.

(1471 EAE PR SCHER 45, B0 X fg B JL 2 F R IR T g 4
FRIEH 2 BB 5 ()], )7 4 S 2. 2014, 35 (14) ; 2268-
2270.

L157 MRoRHE  PNECHE . 45Kk g, 45 FRE AR 73 3 X 8 ~10 % 2 i
L BRI D RE 6 b 49 2 5 (H G B LT ], eh A vy 23 a AR i
Z%#,2013,29(1) :42-45,

[16] KAPELARI K, KIRCHLECHNER C, HOGLER W, et
al. Pediatric reference intervals for thyroid hormone levels
from birth to adulthood: a retrospective study[J]. BMC
Endocr Disord,2008.27(8) :15.

C177 A0 I8 - 22 JBUIBE . it sat by XS ) 41 o e e L 2 FFY IR e 2 g
PR IER S B e @ L] o E LA™, 2017, 14
(15) :159-162.

(18] H50. JH & . 2R 5. B IX LERS R EAY S H X
[ Az LT 0. B B b B0 B2 2% 2 7K 2017, 38 (14) ¢ 1935~
1936.

[19] DHINGRA S,OWEN P J,LAZARUS J H,et al. Resist-
ance to thyroid hormone in pregnancy[]]. Obstet Gyne-
col,2008,112(2 Pt 2):501-503.

[20] BUDENHOFER B K, DITSCH N, JESCHKE U, et al.
Thyroid (dys-)function in normal and disturbed pregnan-
cy[J]. Arch Gynecol Obstet,2013,287(1) :1-7.

Cficfe H 1 :2018-08-26 & 18l H 1 .2018-12-12)





