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Abstract

Objective: To investigate the factors influencing the efficacy of levothyroxine (L-T4) treatment in
children with congenital hypothyroidism (CH) and to propose individualized L-T4 dosing strategies
based on these factors. Methods: A total of 109 children with CH diagnosed and receiving standard-
ized L-T4 treatment in the pediatric endocrinology outpatient department of our hospital from Jan-
uary 2021 to December 2024 were selected as the study subjects. Clinical data and auxiliary exam-
ination results were collected in detail. The children were divided into a good efficacy group and a
poor efficacy group based on treatment outcomes. The baseline data of the two groups were statis-
tically analyzed to identify risk factors. Results: The poor efficacy group had significantly lower
birth weight, older age at medication initiation, lower initial treatment dose, lower FT3 and FT4
levels at diagnosis, higher TSH levels at diagnosis, lower HGB levels, a higher proportion with thy-
roid morphological abnormalities, and a higher proportion comorbid with iron deficiency anemia
and vitamin D deficiency (all P < 0.05). Further multivariate regression analysis showed that older
age at medication initiation, low initial treatment dose, low FT4 level at diagnosis, presence of thy-
roid morphological abnormalities, and comorbidity with iron deficiency anemia and vitamin D de-
ficiency were all independent risk factors affecting the efficacy of L-T4 treatment (all P < 0.05). Con-
clusion: Age at medication initiation, initial treatment dose, FT4 level at diagnosis, presence of thy-
roid morphological abnormalities, and comorbidity with iron deficiency anemia and vitamin D de-
ficiency are all factors influencing the efficacy of L-T4 treatment. In clinical practice, it is necessary
to further improve the treatment efficacy for children with CH by initiating L-T4 treatment as early
as possible, setting adequate initial doses and dynamically adjusting the dose based on the child’s
condition, and correcting iron deficiency and vitamin D deficiency.
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S R FOWR IR 3 8 U B JiE (Congenital Hypothyroidism, CH)2$4: ) L & WHI N il 2 —, 42Ek
RIRFLIN 1/2000~1/3000, FE B A= ) LI 2 50 o R IR 22078 1/1400~1/2000 [1]. %045 AR K BE
57, AISEBURRTM A R E IR A KR B, Fb RSB AERT ZO0EE . A FRIRE
(Levothyroxine, L-T4)/2IiPK 11697 CH MbRHEEARIGST 254, @AM MERD 78 R AR WK A LA AR
P, RHMAERRKE . R, IERIE R RIL, B2 VG L-T4 ¥697, AR LRE T BER A
FAE—E 25, #hor B )LIRYT G FT4 Al TSH AP EEARME RS . &K EIER, M &)U EAF
MR E 2] XM R Z RIS 2R, WHATTIIL. BI46 7 & LR LMy
%5 . BEAEIX 7 T IO T B> B2 s — N i, W2 19T IR A B0 (R 22 R A, sz
RGN, ZHEBEIVEG. FET I, AR KEEARRBIBAENTI R, &62BE500TE R%
PERDT SR S R A FRCE )L L-T4 189797 AU & AR 2R, IR IRER M A IR YT 77 RIRHES %,
B LKIATIS -
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2. AREFZE
2.1. HFRMR

AWFTEAIN 2021 4F 1 H & 2024 4F 12 H HRIER B ) LEA 700 1 1282 FRE 20 L-T4 ¥697 5k
RAE R LIL 109 4. GANARAE: 1) B A ) LI & 8RR IZ W2 N e RIEEH G 2) BRIZIHER <
5% 3) 5% L-T4 25097 > 12 N H s 4) IRIRBEREEE, QYIS H RURIRDIREFEAR . YR T7 77 & A %
5% BEUTEOESSE . HERRARME: 1) 4RRVESGRBMER G 2) A IR ™ S R BRI ™ H e . e
WS 3) XTMRREE AT L-T4 W AN 285 4) RUTEEEIA 4.

22. FE

2.2.1. JRFrABED

BT LS4 IR (b L AR IR D B IBGRAE 2R TR RS ) EAT IR BE, W46 77 S AR 4 AR e A4
EIFERE, BN 10~15 ugke/d, o EILA 7.5~10.0 pg/kg/d. BEJGEHRHE FOR AR TH RE I I 25 A 2~4 1A
#ByE, HERNER MG TSH £ 1E % 2% 16 H (0.5~5.0 mIU/L), FT4 fE1E% JaE b A 8. fra A4
L2 IR 12 N H o

2.2.2. ARAE

WA T BE B T P R G IR BB S i B . R RS 1) LKA
B AR WAKE, Jhie. FiZER. 2007 CREE AR, 2) IRRE R Bl EAE
HURIRR B A R (BT By, HIRIZI FT3. FT4 Al TSH /K 35043 MU0k 5 8 4w (il o3 ML
M AETERREE) . 3) WRITHRERIER : WIGFIE . Tl 2RSS . 4) SIPE S IFACE: %R
PEGHER . FA NP B TRROL B, 4E2E 3R D B=)5 .

2.2.3. T N4

J7 RPN AR E S YRIT 12 AN H EE BIF4ERE H AR KH(TSH IEH, FT4 7EIEH Ja A3 +
10% M) BAK KBRS R BRI E SO “GR7 s TMEHEERIEE3 WAE) R ORI
FAFEAEA A KR BBRER AT R GRS E SN “IT8AE” o IBE)LNITRL BH 0 73
R 2R UK A4

2.2.4. LHtRE

) ERKEHRZE: EKMAKIETRER. RENLERSE 3 o6, 52 Fr <-2.

2) MK EIBLE: 5 HLLFILE, 7£2 NEEEZRXAKIEZES). BaiEsh. 5. W, #3855)m
KRR, BEEETEE)LE. @EFeh “BEEE” REKEMKTERIHERED 2 Mtz

3) BRERMETTIM: 6 NH~6 B ILEMAE AT 110 g/L HAFEBER TR “ /NIRRT 4
fiE.

4) 4R D EZ: MM 25-(OH)D /K°F < 12 ng/mL.
23. gitEE

KH SPSS 22.0 Guit = AT EAE 4. THETRIISE £ SREE(Y )RR, ARILECRA ¢
ot THEETR LR (%) RoR, HRIEBCRH 2 856 BT R T, ik 57 SO e R 2
WIGH SRR WA Gt B R =N 2 K R Logistic [BIHHT, #iEMAr2mE . BLP<0.05
NESHG R L
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3. &R
3.1. FREE)LELHBREER

A 109 ) CH FBJLH, A 35 BI7ERE U7 A B e 7 O E, oAl 74 B8 ) LT SR . @itk
LB R TR, T PUR I, ST RBOMEAL L AR E AR TR 250 B RS K. WIS IR T
BEHEAL. B2 FT3/FT4 /KF AL, TSH /KFH . HGB /KFEHEAL. fEE TR A 55 1 ) 5
BB E ST M AN 4E AR 2 D Sl = 1 LA B8 v B (P 3<0.05) . EARSE R EE 1 fR.

Table 1. Comparison of baseline data between two groups of children

F 1. RERLEL IR

A& ITRUAMEL(35) IT R I 4H.(74) thy? P
A% 1437 +8.52 15.10 £ 7.13 0.381 0.742
Fru6 250 H % 2.97+2.05 1.02 +0.45 2.982 0.004
5 16 30
531 0.261 0.610
LS 19 44
BMI 16.92 +1.75 17.28 +1.38 1.042 0.317
& 11 5
RO FRIBES T E 11.548 0.001
e 24 69
P 3 4
RBAEA S R AT 0.396 0.529
e 32 70
N & 2 2
R HoAth Py 4r W5 0.619 0.435
= 33 72
& 11 10 4.903 0.027
FE TR S 7 i
5 24 64
) B & 10 7
REFEHEERDHZ 6.593 0.010
i 25 67
. = 23 49
VRN N 0.003  0.959
HlE e 12 25
H AR (kg) 3.25+0.52 3.70 + 0.48 2.106 0.038
fEwE (&) 38.67 +1.92 39.15 + 1.44 1.103 0.239
HEURTRTT 7 (ng/kg/d) 9.78 £0.92 12.46 + 1.53 2.930 0.005
112 TSH (mIU/L) 56.61 +24.70 4923 +19.46 2.497 0.015
fii2 A} FT3 (pmol/L) 230+1.22 2.94 +1.05 2.329 0.024
TiZ I FT4 (pmol/L) 6.82 +2.04 9.43 +2.40 3.305 0.002
HGB (g/L) 121.78 £ 12.14 130.64 + 15.30 2.114 0.048
Alb (g/L) 40.04 +5.62 4138+ 6.04 1.216 0.209
WBC (*10%L) 6.28 +1.30 6.02 +1.37 1.074 0.293
AST (U/L) 27.41 +520 27.85 + 6.06 0.481 0.648
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Table 2. Multivariate analysis of influencing factors on L-T4 therapeutic effect in children with Congenital Hypothyroidism
(CH)
% 2. CH BJL L-T4 JGFr U RE M E RN % E R0

A 1S B S.E. Wald p OR 95% CI
AR 0.321 1.342 4.678 0.029 1.637 1.142~2.497
Traa 2515 A ke 0.725 0.651 3.872 0.041 2.123 1.470~3.810
BRERPETT 1M 0.782 0.851 4.685 0.020 2310 1.181~5.124
fAEFEDHRZ 0.453 0.658 5.081 0.018 1.802 1.203~2.995
izt TSH 0.038 0.293 0.938 0.402 1.038 0.826~1.209
Wizt FT4 0.087 0.782 5.081 0.018 1.102 1.045~1.127
Wit FT3 0.032 1.338 1.835 0.160 1.032 0.931~1.140
HIGGIRIT & 0.066 1.004 4.246 0.033 1.075 1.052~1.273
PR A 1.002 0.687 4.685 0.020 2.881 1.381~7.124

3.2.CH BJL L-T4 ;8T REME RN ZEHRES T

PURIT SR N &, W3 2 RGO EERMERENALE, HTEZHEE logistics [FJH57,
BT EEk T IS HGB AF/EM Gk, M R Hrh 25k T HGB. 25 EoR, UM ZR A#K. ¥
RYRIT IR B2 FT4 KPR, A FURIREA RE, SR BT MAM4E A 5 D 6= 51 5 m
L-T4 V857 8RBT fE G R 2R (P 34<0.05).

4. +1ig

CH /& WL RIS, AR B L EHEYT, ¥ E LR K8 58 K& . L-T4
BAURIT e A B R E KK B T T FORIRIM E, i CH & LZE S AR ) J7 T B2 5k B 1E 5 K
Bk R FIM AN, L-T4 VGGG R, o7 R0, SR, X HAhw] BERZma A 7 250
MAHSEIR K, HRTHFANAE—E 4. 3Tk, HRmE R A G0 KRG 7S e m CH &L
L-T4 I T M & A 3, R SR, HEHZR A YRR HE. 2 FT4 KF. A AR
TEAERH, SIFRERIETT AN YEA: 2 D 8= S5 NI L-T4 V597 R0 AR K 3 (P $4<0.05).

H AT, S B LB & b AR e 2 22 LRHE 7y 2 ¥9HERE L-T4 B H 10~15 png/kg 128 CH WIIRIRIT &,
{HHATTE PRI PR L e, L-T4 B ARG R EIAE S, TR 3 UK & L-T4 (7.5~8.0
ng/kg £ 2 AR BEIA B = R TT RCR B SO (3100 — TRTHE Y S LA = F X 98 1) CH B LA
AR, W T L-T4 fERIEEEH 10~15 pg/kg) FIKFIEEH < 10 pg/keg) 7827, RIEIT 2
JJG, dRAEF RN TSHL FT4 #6100 TAGH 4L, HARMER &4 TSH M FT4 fEH 2 2~4 J& A R
WA IEH, TR AR B A, RbRUERES CH TR, RN R RN, WIRHE
B L-T4 J7 97 3R 0T, Rets SE R M kb 70 28 ) Lok = I HOIR IR, TRk 8 LI AR KR &« Ik
st AR, YIHRIRIT R RIGR L-T4 )7 OMEMMCL AR R R, AL FRHRIEHT.

L-T4 ¥BJ7IHLZ 50 CH &)L MAE R B4R MR CBR Rz —. KKk gL R E yiE, H
e A FFOIR IR R TR, 6 LI AR S 2 52 KR B DG B LU, FOR IR T M & 0is
BERSTE M Sl R A B BB, X — ek, BAE 4Rt B B RIS, Xl e i O
FRIE A5G . — T XT 80 %l CH & JLRIBE T 45 SR Won (5], TS HLZ R CH & LTS B 3,
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52 AREFGEHBITIEIUHEEL, 2 AN FEIEZ M ME R B R Fm. BT KE
WEE, 2025 FEE PN EE CH 2iafmEtire HE )G 2 AW EE L-T4 1697[6], X —HEFERS [A] 5 55 LA 45
B ONEEET, REL T XA IT IS HLE B P OR . BRI TS R AR S EE Bk SR, EoRilRish
I7 B A G A2 L-T4 J7 RO EE RO R R 5

—YBRAER, YRYT AT HOR IR ) B8 B B LR KSR YT R N TIANE . YA HT FT4 A1 TSH /KF 2
W CH 3t ™ B AL B () B B e b . A IRIEFRR, JRITHT FT4 < 20 nmol/L HI&E L, BIMERZFRUERIEIRIT,
B IR 40% I ) LR TT IRBIVERLZE, XK LT BE 75 25 Sl 46 7 & DA Of 1 Dh Mo S IR (7). B
SRFLIIREIR T T LA GE M CH BJLI TS, (Ha 7 2R (8], RITHT FT4 ACFRACH EIL,
R LA 2 78 8T, LR B VR U mT BE RIS TV T 1 FT4 /KPR )L, IX 5w 1Mk H 24577
B TE CH BJLIEENE, Wifs M E R L e R B mylihiE. it asi iR b
RIREATE, RIS EARN FT4 KPR L-T4 57 O ERMSL R R R, I8 Leir 728 &
WG

IR TR R I, A FUR IR 70 2 L-T4 7 BOMERIMA AR R 2 . HARIRAR B 7 A2 5k v
CH W WIs R, 2RI IR R AL a5 R Boe 2 ihan, RIS R e 1 R K. i
J5CH BI)LH B FRB RS W EEA L, KEZHAEH A FTEAZAE FOR IR KPR, R R0 L-T4 7]
REXT HIT AE . ERPHOIM— D st B, HORAR S (1058 75 R IL(OR = 1.28)/2 5 5 R HH sk A
JUIRIT R FITIUS IS fE R R 3R, SRR LA % —

B T ARG R RS B MR, I AR MR TR R I — B FR R B Z AT RE S L-T4 V897 SUR MG, 7k
FEAER— IR L[ 10]W%2 T 65 il CH &)L L-T4 Ja 97 B AT 305 i 25 244 % D [25-(OH)-DIKF
MRAR, S8R ERITEAEA R LI 25-(OH)-D AV 82K 97 3 4l, £ eelHahriEss, ik
25-(OH)-D fk#ix & CH &)L L-T4 697 7 AMER ML 2 R &R, 1fil9E 25-(OH)-D 7K-FFitill CH &
L L-T4 67 7 SO AUC 28 0.885, A BUUF I TIIIANE « tbiRBEFLHAGHE 7RI 18, RI4EER
D = & L-T4 J7 U AEMANI R R R . JREE4E2E R D 6= 0] B8 5 S0 Aon) FUIR BRI 2 1 £ i
HIANEURR, AT 5162 TSH 7K B8 el 58 e AR e 5 i« 4E42 3 D il i 2 ik 5 BRI 244 2 )47
TEAS X, 1 2 ] T S U SR A [ R4 S Wi L6 IR P 5 5, 52 A ot FROIR BB 2 o oz . IR,
YA 7 D = A AR PRI AR FOR IR SO BBV M, 53X TSH /-l e fiir, RIH TSH /KF
FHE B SN, deAh, 44 D 5 HURIREEE MG R E 1 FE Hp b 5] 1 B R R IR IR S O
HEARFRIE, 443 D AL T ReE 55 FURIRESER AR R R E R, ATISZIE L-T4 (AT 380CR
Rk = B2 520 L-T4 ST MR R 2 —, BS 5 RURIRE SR R 5 P T, SRk mT R s e FROIR R i
(6 AR o AT BRG]0 — U S 2R, #RI03R (Fe) <7 mmol/L J& L-T4 J7 2N AT 5200 K 35 (OR
=3.259). MRS H TAHIGE 1B, #E— PR SRR T IR CH ST N fE R R &R, L 3 2
SEAE FUIRBR SR A B B E A . B8 T RIS S i 4 FR 4 R, 2 5 BE v o0
(IRE i,  ELRERZ M FOIR i A A B T AL Th e o 3 AL R FOR BRI 2R & UK BR G  ,  F S Ak
B R TR e AL 72, SRR B VS I T %, T SRR IR R & G, RIMEAE L-T4 SME M R 1S
BUT S A A HOIR g A B s it 11 A5 vl e 52 2520, 38 1 T R AR E

M2, CHHL-T4 BRIGIT R ZZFRE LW, GFERITRHL. YIGRE. ©i6 FT4 K. &%
A FUR BRI A& i DL B8 FR KP4, USRI A EARR, JLEsm 7B LE s . Tk
WEZE, TAEH LI ML A 2R 1 1) st LImEniH, Mk CH MR, Fi2. FazE
REE, XWTIMEMMEEIL, RALRES) L-T4 097, @RGSR RIERAIT. 2) B RMYILGNE
BETHREITH, W L-T4 B H 10~15 pg/keg /£ CH MIHHEITFIR . 3) A FARERR E A R8s
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CH #)L, PAAHIZES FT4 AKCPEARH) CH & LA RS 28 m e 1) & DU IREGR G oA 2. =
BNEET B AR, b el FEAN SR R BUM RS . 4) L-T4 SAIEIT IR, ROGHE B )LITE FRIR
A, FECERRNEZ 2 EBSWRIT RO, W T A IR I B4R R D SR = ML, N BT RR
BRAIFN4EAE R Do

AP FMAFAE—E R BRIE: 1) FEAREATEUN, W REREMART 7T 45 R R A T S 2) AWEA
HNEFOETL, BRGSOk AR R, WREAEEIE AT . AR AT KA R, FRZ O
Fi, K L-T4 97 20 sz ma R 2 3047 38— 4R

giLATd, FFERZAR AR, VIGIRITRIE. B2 FT4 KF. 1 FORIRES RS, &Rk
L MANYEE 22 D = 5535 95200 L-T4 697 FCRIIS2 R 2R, G R SE b 75 8l R FUR 3 L-T4 1697 &
SE TR IIWILGE T B AR B LIS s S R B A IESUA4EAE R D B S5, SBl MR BT,
PAEE—# 41T CH B LIIA T BUR

SE
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