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Follow-up study of preterm infants with thyroid dysfunction after medication

LI Feng-Chao, DUAN Jian-Ying, ZHANG Yin-Hong, HAN Si-Qi, MA Xiao-Lin, CAI Shi-Yan, LI Li. Department of
Pediatrics, First People's Hospital of Yunnan Province, Kunming 650032, China (Li L, Email: erklili@sina.com)

Abstract: Objective To study the effect of levothyroxine sodium tablets on the growth and development and
thyroid function in preterm infants with thyroid dysfunction. Methods A retrospective analysis was performed for 82
preterm infants who were born in the Department of Obstetrics of the First People's Hospital of Yunnan Province, from
January 1, 2013 to December 31, 2017, and these infants were hospitalized after birth in the Department of Neonatology
of the hospital. They were regularly followed up to observe growth and development and thyroid function at the
outpatient service of the Department of Neonatology. According to thyroid function test results, they were divided into an
abnormal thyroid function group (observation group; n=31) and a normal thyroid function group (control group; n=51).
The infants in the observation group were given oral administration of levothyroxine sodium tablets, while those in the
control group were not given any treatment. The two groups were compared in terms of the physical and intelligence
development and thyroid function of preterm infants with various gestational ages (28-<32 weeks, 32-<34 weeks, and
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34-<37 weeks) after regular follow-up to the corrected age of 12 months. Results There were no significant differences
in physical development indices (body length, body weight, and head circumference) between the observation and
control groups at various gestational ages after follow-up to the corrected age of 12 months (P>0.05). There were no
significant differences between the two groups in the scores of each functional area of the Gesell Developmental Scale
among the preterm infants with a gestational age of 28-<32 weeks and 32-<34 weeks after follow-up to the corrected age
of 12 months (P>0.05). For the preterm infants with a gestational age of 34-<37 weeks, compared with the control group,
the observation group had a significantly lower score of gross motor ability at the age of 3 and 12 months, significantly
lower scores of fine motor ability, language ability, and adaptation ability at the age of 12 months (P<0.05), and a
significantly lower score of personal-social ability at the age of 3 months (P<0.05). However, the score of personal-social
ability in the observation group was not significantly different from the control group at the age of 12 months (P>0.05).
After 2-4 weeks of treatment with levothyroxine sodium tablets, the thyroid function of the 31 preterm infants with
thyroid dysfunction returned to normal. Among the 31 infants, 21 (68%) achieved complete drug withdrawal, with
normal results of neonatal screening (100%); 10 infants (32%) failed to achieve drug withdrawal, and only 2 (20%) out
of the 10 infants had normal neonatal screening results (P<0.05). Conclusions Early diagnosis and reasonable
treatment can reduce the impact on growth and development in preterm infants with thyroid dysfunction. Most preterm
infants tend to have transient thyroid dysfunction, while those with positive results of neonatal screening are more likely
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to develop permanent thyroid dysfunction.

[Chinese Journal of Contemporary Pediatrics, 2021, 23(12): 1234-1241]
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J5 KM WK IR ) BB W AIK AE (congenital
hypothyroidism, CH) JZ&H T/ REF R AL T
A B A 5 S A — AN JLE DL A A3 I
SR HULER IG5 4 KR H IR R WY J
PRI, T B 2 T L g R 30 0 A 2 W FNA T Y
P o AR TR LS AR AR AT LROA
AR = I TR IR o) WM 132 S W < R = T
fiEe AR BRI % (thyroid-stimulating hormone, TSH)
A 72 A5 B2 ) 4 v AN A DD B R RRAK, 2 CH
BILBZERE B gadaE, HERERN
CH 1 & 95 %K 1/4 000~1/2 000 '*, FL77= L H 2
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17300 7 G JLHVAR IR A 7 A LA S B TSH SE R
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1.2 #FEJLRRBEERRGE S E

SR Y [0 3 % 4 92 5 56 125 A 0 i £ JL TSH K
S, KL FR 25 25 WALLAC 23 Bl A 7= 8 A
JUTSH W 120 &, B4R 20 BR ™ ks 2 MR &
B EAT o SR IRIRBEH AR )L HUIR BRI 7 A b e «
H15i TSH<8 mIU/L A IEH , 8 mIU/L<TSH<18 mIU/L
A BEBAYE, TSH>18 mIU/L K B, fifi 2 BA M &
AT BEBAPE R AR ) LY A AT R R T REAG A
1.3 ERBRINEEREF X

RAR L ILEIK AR AS 23 B I35 A7 HOIR AR
REFE PRI . TSH AN 7k 6] 1.2 /845 o SR A [a]
BRI ORI (thyroxine, T4) |
S HLEIRAR R (triiodothyronine, T3) . JiFEH
IRARZE (free thyroxine, FT4) . Ji# 55 = HLH R AR R
R (free triiodothyronine, FT3) 7K, Kl
SR IR 8 A= ) 28 ) A 7 i I R &, AR
A BR A% 2 MR S U 5 AT . FRBE FCR IR 2D
RER IR R IE T SR 1.

F1 BITFRRIIEE S THERERE SEIRE

izt ZH{H
TSH 0.3~4.6 mIU/L
FT4 6.6~24.8 pmol/L
FT3 3.3~8.5 pmol/L
T4 50~124 pg/L
T3 0.61~1.63 pg/L

T8 [TSH] fR RIS [FT4] WregHURIRER s [FT3] iiF
B LR IR ;s [T4] HURIRES; [T3] —AHDRIRISER .

14 BFAR

XPHRZH (TSH. FT4/KFHiEH) K7 JLE
BT SO 1 R EEN, AT T, WEA T,
TSH>4.6 mIU/L H FT4 1EH 3, 2 J8J5 FRE A HAR
BEIhEE, TSHAY>4.6 mIU/L H FT41E# %, 2Wh
{7 TSH IfiLAE 5 TSH>4.6 mIU/L £ 4 FT4<6.6 pmol/L
H, W2 CH; 2Wi a2 B LURA 25 17 11 ik
LRI R S R (F8[E Merck KGaA, HEMHIES
H2010523, #7150 we/H ), &5 TSH ILAE 3,
4.6 mIU/L<TSH<10 mIU/L #& T L& H 1~3 wg/kg [
I, 10 mIU/LSTSH<40 mIU/L & T LI%F H 3~5 wglkg
Mk, CHETLIRME (B H 10~15 pekeg) H
M. EWIREDT =57 IEARIS 12 Ay, MELERKET .
B RE KRR se g0, B s R AR
P BLHRBR D B O S To bz . B K
fER . 27T, DRI IR R 25 5 & |

i IR IR D BB AR H E 1IE B K, TR A ie FARIR R
BRI E 10 pe/d (1/5 F), FH4ER PR IR D g
1B 2~34 A ratfsgy, el e BT W EE 3~6 1
A, HARBRIDBEA IR H F N2 252
1.5 MEISER

FURBRINRE : BIRIGYT SO 5 /5 2 i 2 1
A, BT, 564~ A A 1~24>H kil
LR, 6 HER2~-3 AR 1k, #2455 1~24
A&, BRI EEI : 78RR B IEFR 1,
3.6, 9, 12 JIRETIENEILS K . (REML L
M REI: FERIEFER 3. 6. 9. 12 H BT,
H Gesell R B EFIHEEILME L BN, UK
isg) R BT ENHETT AR A1t 4
PEAT RS A BEIX, <76 WK FIRLE, 76~8551N
NG, >854r NIFH .
1.6 Sit=ah
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O30T e AT IR AR R TR 8« prRifE 22
(x £s5) F#on, UL LECRHAPIREAR (R 55 AN
A IEAAR TR ORI A (U5 R )
(M (st, P75) ] FoR, PIZHE] R H Wilcoxon Bk
RS, THEGORHAER L (%) £, R
2 K s AT 4 A e g . P<0.05 A 22 578 Geit2¢

=988
2 HR

21 AEBBREFILHEREEREHFEERE
BEBLE

82 B~ L H ARl B R IEARIRS 12 H i, I
wmEK. KE, LR, #rsIE A, 28 F<h
1B<32 4 L, WESLH 5% RATAE 1 e B
| SkHZESASIEE L (P<0.05), f£3H
WK REZRAGITFE L (P<0.05), 7
6 H BT 22 5 A Gt X (P<0.05), fipf
ViZ 9 IR 12 Hint S . A kF2ZERY
TG0 L (P>0.05); 32 A<k <34 J& =
JL, SR 5 %) B AE th A i e AR T 45 6 AE A 0%
K, (KE ., kFEZEF LGRS (P0.05);
34 JE <RI <37 R =L, WSS % B e
K. SkBZERASIEE L (P<0.05), TMTE
Bl 1~12 A 22 RG24 2 L (P>0.05),
WL AR A A IR I 22 ¥ G248 L (P
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415 " == ()

H AR L% 3 HE 6 J1 1% 9 J1#% 12 i
Xt HRZH 14 382+33 54.0+3.1 60.8 +2.8 66.4+22 703 +£2.7 75.0£2.5
MEELH 12 372+39 50.9 +2.6 578+3.6 653+2.5 714+2.6 758 £2.3

HfE -0.746 2714 —2.444 -1.198 1.056 0.863
P{E 0.463 0.012 0.022 0.243 0.301 0.397
4151 n HE ke
ain) 1 A% 3 H i 6 7 i 9 J ik 12 A%
HIELH 14 1.31+0.24 4.67+0.72 6.63+0.73 7.62 +0.69 8.70 + 0.94 10.66 + 1.67
ML 12 1.27 £0.29 3.95+0.93 5.70 £ 1.03 7.05 +0.65 8.53 +0.84 9.68 +1.12
HE -0.369 —2.224 -2.691 -2.138 —0.478 -1.717
PIH 0.716 0.036 0.013 0.043 0.637 0.099
415 n S Hi (em)

AR 1 H 3 A i 6 J1 i 9 H i 12 A
X HRZH 14 279+ 1.6 368+ 1.4 404+1.6 21+12 433+14 46.1+1.7
MEELH 12 275+2.1 3494138 39.6+1.8 415+15 44217 45417

tH -0.503 -2.973 -1.222 -0.982 1.415 -1.087
PiH 0.619 0.007 0.233 0.336 0.170 0.288
*3 3R2F<MRiR<B4ABRFILHEMREREFEERFK, FE, LELE Gz
e , EHK (em)

AR 1 % 3HE 6 J1 1% 9 Hi% 12 A i
Xt BRZH 17 443+24 549 +2.4 61.5+2.4 67.8+1.9 720+13 76.1+1.1
MEELH 9 42335 53.7+22 623+23 673+1.8 71.1+14 752407

1 -1.702 —1.245 0.867 -0.692 -1.750 -2.057
PfH 0.102 0.225 0.395 0.496 0.093 0.051
4151 n HHE (ke
HiZE 1 A #% 3 A i 6 7 i 9 J ik 12 A
Xif HE 20 17 2.19+0.29 435+1.01 6.30 +0.66 7.53+0.71 8.63 +0.63 10.69 + 0.90
ML 9 1.83£0.53 3.89+0.74 6.28 +0.39 7.55+0.46 8.40+0.78 10.18 + 1.13
t{E -1.863 -1.196 -0.084 0.052 -0.828 -1.258
PIH 0.091 0.244 0.934 0.959 0.416 0.220
15 SKHl (em)

AR 1 7% 3 i 6 J1 1% 9 J1 i 12 A
xR 17 312+ 1.0 369+19 40.6 +1.3 433+1.0 448+1.1 46.4+0.8
MZELH 9 304+ 1.6 353+1.8 39.8+22 42.8+0.9 44507 46.1+0.8

i -1.626 —2.064 -1.202 -1.052 -1.093 -1.130
PIE 0.117 0.0502 0.241 0.303 0.285 0.269
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215 n =5(0)
H A= 1 H i 3 HiE 6 H i 9 H it 12 Hik
X HEAL 20 462+123 549+3.0 61.7+18 67.7+22 72.6+2.4 76.8 £ 1.7
AEEAL 10 48.4+3.0 54.1%2.6 613+2.7 68.9+2.5 71.8+24 76.7+ 1.7
fi 2.253 -0.688 -0.530 1.326 -0.802 -0.150
PAE 0.046 0.497 0.600 0.196 0.429 0.882
205 n HE (o)
asting 1 7 #% 3 A 6 J1 i 9 J i 12 A%
X HE 20 20 2.36+0.25 422 +0.85 6.32+0.75 7.56 £ 0.92 8.84 +0.97 10.89 + 0.80
WELL 10 2.40 +0.36 4.18 +0.79 6.20 +0.87 7.86 + 1.07 8.63 +1.01 10.62 +0.78
i 0.329 -0.137 -0.386 0.797 -0.555 —0.874
PAE 0.745 0.892 0.703 0.432 0.583 0.389
151 " M om)
H T 1 H i 3 HE 6 H % 9 H it 12 7%
Xif e 20 31.8+12 36.2+1.9 39.9+13 428+12 448 +13 468+ 1.0
WML 10 34.0+12 372+13 39.6+ 1.6 437+19 454+18 47.0+1.0
A 4.847 1.532 —0.460 1.571 1.136 0.553
PAE <0.001 0.137 0.649 0.127 0.266 0.584

2.2 AER&REEF) LEREHFIEER GeseliFr b

28 JE <Mk <32 R W EE 4 5% R4l = LA e
BIFIEAERS R shfe . dEibERE . At &tk
RETEor b 22 G T2# 78 L (P>0.05); W4
BERESTES. 6. 9 HIRRERHE T X4 (P
<0.05), FH M B1ERBIESTHE 9 J i B IL T X it 4
(P<0.05), Tk 2 12 H i8Rt 22 3 5120 &
X (P>0.05), W#ES,

32 Rl <Hfik <34 A g2 40 55 % Bl o= LA s
B IEAF I IE L ERE . At E SPEREIE 2257
LG E X (P>0.05); WEHAKERE. HA
SIVEREVESITE 3 A ML T X IRZH (P<0.05), 1BF
REVETE 6 HIRIHIE X REZL (P<0.05), ikl E
12 A 2 R g 24 L (P0.05) . W6,

34 <Rt <37 I WEL 4 Kiz sh e o373 H
WA 12 H S BHE T X IR (P<0.05), K540 sh 1k
fE. 1B e, W PEREVEAITE 12 H S I KT X
ME4 (P<0.05), P A-FEePEREE/7E 3 H ik
FTXFHRA (P<0.05), MWikED 2 12 H #2255 o4
PHeEE Y (P>0.05), W7,
2.3 31GIRRRINEERERILRRRIIGEERE
RET

FE31VFIHLIR D RE 5= LA, 75 TSHIALAE 27
B (87%); WARMEIREMKE 1E 4 o0 2524104 21491
(68%), Hopd: ) LSz R4Es (100%); AfE
=25 JL1001] (329%), Horh 8l A: ) Lyt A4t R
SBREE, (2L RS, SHURIEIRE R R
e AN ) LR A s R R 2 A e
B (y=22.63, P<0.05), WS,

R5 28FA<HRiE<32BARFFILEGEEFIEER

Gesell ¥4 tb 8

(M (P, Pp) ]

AR n S
3 H i 6 H i 9 H ik 12 A %
XTREZH 14 92(87,93)  94(91,94)  95(92,96) 96(94, 99)
WEZH 12 88(85,92) 93(87,94) 94(91,96) 95(93,97)
VAL -1.267 -1.351 -1.222 -1.219
P 0.212 0.193 0.231 0.231
gl m KA shiEg
3 H i 6 H i 9 H ik 12 7%
XTHEZH 14 92(84,95) 95(89,96) 96(96,97) 97(95, 98)
WFH 12 89(86,91) 91(89,94) 95(92,96) 94(93,97)
VAL -1.187 -1.588 -2.441 -1.655
P 0.252 0.118 0.017 0.106
HH  n A
3 i 6 Hi% 9 H i 12 A%
XFHRZH 14 95(93,95) 97(94,97) 98(97,98) 100(97, 100)
WEZLZH 12 91(89,94) 95(92,96) 96(94,98)  99(96, 100)
VAL —2.234 2172 -2.636 -1.720
P 0.027 0.031 0.011 0.106
AR n I T PERE
3 H i 6 H i 9 H ik 12 1
XTHEZH 14 92(89,96) 96(93,98) 98(96,98) 99(95, 102)
WELH 12 92(89,94) 93(90,98) 97(94,98) 98(96, 101)
VAL -0.596 -1.170  -0.833 -0.468
Pl 0.560 0.252 0.432 0.667
@l n AL
3 Hik 6 H i 9 Hit% 12 A %
XTHEZH 14 94(92,97) 96(95,100) 98(97,99)  101(98, 104)
WML 12 93(91,94) 95(93,98) 98(94, 101) 100(97, 105)
VAL -1.307 -1.588 -0.130 -0.598
Pl 0212 0.118 0.899 0.560
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*6 32F<MRiR<34ARFILEEEHIEER x7 (£)
Geselli4rtki  [M (P, P) ] o -
a | o Kz Al AW 6Al oAl IR
311 6 J11% 9 J11#% 12 % SHHEZL 20 93(92,93) 95(94,96) 97(96,98) 100(98, 102)
SRR 17 92(91,93) 93(92,95) 95(95,96) 98(97, 98) WELL 10 93(90,95) 95(94,96) 97(95,98)  98(96, 98)
WELL 9 89(85,92) 92(89,95) 93(92,96) 96(94, 99) VA1 -0224  -1313  -1.356 -3.103
VA -2.191 -1.567 -1.904 -0.885 P 0.846 0.214 0.198 0.002
PY 0.029 0.133 0.066 0.396 " S R TERE
s | . Wi shieee i " U 3A® 6AR oAl DRAR
3 A 6 H i 9 A 12 7% FTHRZL 20 94(93,94) 95(94,96) 97(96,97) 100(98, 103)
XTHEZH 17 93(90,94) 94(94,96) 96(96,97) 98(96, 98) WELLA 10 92(89,95) 96(93,97) 98(96,99)  98(97, 101)
WAL 9 89(88,92) 92(91,96) 94(93,97) 97(93,97) VAL -1.765  -0.156  -0.137 -2.290
VA1 -2.382 -1.319 -1.695 -1.708 PfH 0.082 0.880 0.914 0.024
P 0.018 0.200 0.095 0.095 » TN
. = W TR ok onm AR

3 ik 6 J11% 9 A% 12 Hil

STHALL 17 94(92,95) 95(94,97) 97(96,99) 98(98, 102)
WEE4L 9 90(87.95) 93(91,96) 96(95,98) 98(97,99)

VA -1.684 -2.100 -1.260 -1.631

PiE 0.095 0.039 0.220 0.120
‘ﬁ J Ab

1 ., s N PR

3 H i 6 H i 9 H it 12 A#%

STHALL 17 94(93,95) 97(95,98) 97(96,99) 100(99, 104)
WEE4L 9 93(93,95) 96(95,96) 98(96,98) 100(97, 102)

VAR -0.251 -1.397 -0.110 -1.282
P{H 0.833 0.181 0.916 0.220

MW RS C a1

ZH Wi
= 3 i 6 A% 9 A i 12 A%

SHHRZL 17 95(94,96) 97(94,99) 98(97,102) 103(101, 105)
WEEL4L 9 93(92,95) 96(95,98) 98(97,100) 102(100, 103)

VA -1.831 -0.441 -0.603 -1.037
PfE 0.075 0.672 0.560 0.312

R7 34F<BatR<37 BRFILERESHEER
Gesell /F4rtbE (M (P, Py) ]

Kiz sl

o
BEn HE T AR 9AR AR
XPRRZH 20 92(90,93) 94(93,95) 96(95,97) 98(97,98)
WELZH 10 90(88,92) 94(92,94) 96(94,96) 96(95,97)
VAL —2.241 -1.119 -1.011 -3.226
PIE 0.028 0.286 0.328 0.001
- . TEANshERE

3 Hi% 6 Hi% 9 Hi% 12 7%
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