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[(WE] BH T7MPEEEAR (ART) HAEJLEFEEL TR s BEHEREE 1994~2003 454k
SRR = ERE ART AR LB (TS B LT BORE, L2010 4 v [ 2 A (A TR (e B 1 o o T AU 9 48 2y ot B Bl
Fei 3 B UGRAR EOH S ARRY s UER ART HZAE LB E /I E EELFTHN, HETEELTSKE
FREUAH G G589 A ART H4: JL2E 200 1], SRASHBCEAE 72 6, FVi% 36.0%, Horh 54k 41 i, Lotk
314, ART H2E L E RS T I4ERS N 13.9 % (95%CL: 13.7~14.3 % ), A &AW EPE4ERR 1 12.2 % (95%CT:
11.8~12.6 %/ ) , ART 4z JLE 1 UGEDR AR08 AR o AR i 55 16 5 6 IR e 22 3 68ttt o ART R
AL / S I AR T 1 1 YGRS AR B ] S AR LU = R TS B . ART HZER L
BHER, ERESI T EEER, PR RS RGIHE L, ART HAEM LS UGB H
LTI SEREIEEEI TN DA, 48 ART MALEFHEN AT AR N BER T, 515 % AR
—H; ART A LEHHENE T 5HEF IR EREOC D E M
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A survey of pubertal development in children born with assisted reproductive
technology
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Abstract: Objective To investigate the status of pubertal development in children born with assisted reproductive
technology (ART). Methods A retrospective analysis was performed on the pubertal development data of children
born with ART in Peking University Third Hospital from 1994 to 2003 (ART group). The data in the cross-sectional
study “Reports on the Physical Fitness and Health Research of Chinese School Students in 2010 were used as a
control. The age at menarche and the age at spermarche were compared between the two groups. The status of pubertal
development in the overweight and obese children in the ART group was evaluated to investigate the correlation between
pubertal development and body mass index (BMI). Results A total of 200 children born with ART were enrolled in
this study, and 72 of them (41 males and 31 females) completed the survey (response rate=36.0%). In the ART group,
the mean age at spermarche and the mean age at menarche were 13.9 years (95%CI: 13.7-14.3 years) and 12.2 years
(95%CI: 11.8-12.6 years), respectively. There were no significant differences in the age at spermarche and the age at
menarche between the ART and control groups (P>0.05). In the ART group, there were no significant differences in the
age at spermarche and the age at menarche between the overweight and obese children and the normal weight children
(P>0.05). There were also no significant differences in overweight rate and obesity rate between the children in the ART
group and the adolescents in Beijing (P>0.05). In the ART group, there was no significant correlation between the age
at spermarche or menarche and BMI (P>0.05). Conclusions No delayed or precocious puberty is observed in children
born with ART. This is consistent with the normal control data. And there is no significant correlation between pubertal
development and BMI in children born with ART. [Chin J Contemp Pediatr, 2017, 19(6): 646-651]
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A A B A= BE 42 R (assisted reproductive
technology, ART ) fi#dle | NRiEZ A F M, |66}
WG TV Z AR AR A A, X AR ) — R
BEA T RE S BULE O M FA 5 U m 4ok,
AW A W57 e BRAR Z2 BN E S RS AURE i i 31 )
fe, M HXGILAERKETAZW, JFH 55 HFH
JRshAASE ™, Rk ART i3 82 v] fE R m JL#E I % A4
KEBYE, W& ART A JLERE MM, A
KART WA LEAERAFNEE RS Z, B2
PTG AR R DL 2 RS R K
WA oY, AR L AR ART 4R L
HERK AR B HRE BT Z SO,
HAFRE R LR IR LA B GRG0 i ) P,
fHE T ART A= JLEE (9 47 % FR i Sz 91 BE 7 T
MERERZ K, BHAS T ART HiAELEH H L B KITIR
WRERIWTSE . 125 M1k, FRIFEIFE ART £ 28
4, MJC ART A LEFFE LB EOATEHGE
R, ABFFAT ART HAEJLEEREBHEL TN
AT BRI A b, BEMESE ART A LER
BLREWHN.

1 BHETE

1.1 HARNK

WA et RS = E B R
HAEE RS BB 1994 45 7 A 2 2003 45
10 HFEAC 3 K225 — IR e AR i 1% 2 rhuc 3l i AR Ak
Z A - MG # ML (in vitro fertilization and embryo
transfer, IVF-ET ) sl B g 2% P9 5K B S a R
(intracytoplasmic sperm injection, ICSI ) %22 F-7F
Jen RS =R R AR LR, HAHERR IR i
<32 JA 7 L B AETE A B B 3t A% 1 e 1
il

LI 2010 4F o [ 2 Az A 5T f B R A2
85513 #42c MM 63309 44 F 4, it 148822 4 E
B A ) L A R TR AUE 9 0 45 SRR AR B 5 B 0T T
B, SXECRAXT G LU B XTRRARE” .
1.2 IR FHEIIREX

A Be R H P A IC S B S ART B)5E 242
IBEITIEOL, NAESE: SriRar AR, A2 IREL,
A JLEMGEY . MR AR B AR K
AR AR S,

ART 2 JLEE 5 7 0190 Rk i) F 1% Bl 1 ek
AR, HIEREDT A PR L 1IN 2 44 B =
Ui, Tb 42 BE G A2 4 %) R I B AR A AT AR A T
B, FLTEILAR T . IR NS MR T
=LA AR T RE BRI DO BETT T 3 A%
(1) Feiihfml;  (2) W12k (3) %
R, RFZATH. 75 B4R 0w 30 R
45 HEPNAERY . B UGBR R . Al g Bl
KHER G, ARE (REN R EORA R E A,
By il o R R IR E ST ) o ISR KA
FER G BN F R = BB LB d PO gE T —
B PRI, (RIS T 2 A 3
1.3 iERIBIRMIIRE R KR

REFEE (BMI) = REBRLL G &V, H
fiA kg/m®, B FHHE S AR LHEV0F & T IEAG 1 5
FHOEIEEAREBFTBME “WHO AnthroPlus” '
AFHHE BMI-Z ¥F4) . BMI-Z ¥E43 2 i 4 s A 1
RS- 24 (E A2 1 4F % i 22 A9 5 2 BMI A, BMI-Z i
43 = (PR XTG4 BMI - FFFEAE#4 BE BMI fFX(HE )
b2

REEE . AEERIZ W AR . SR R v I P [ A
TAEHMERRR) R E2ER ) LE S B E . e
iy BMIH 2 28hRifE” 8 SCHE AL e T
1.4 FitZEaH

K H] SPSS 18.0 MUAG 2 A T 52207
Mo IEAIMRRESAR DI + bR (x+s)
Fon, RG] CHSE) 0 (%) | FRR.
K FHME R B2 157 ( probit analysis ) 115 H £
WIS AFE I R B UCGBRS R A S . TR A
TR B W0 0 AR R, SR Z ke
JiE ATy Hrs N R 7 KBS FE#R ART H A2 L
5 [ R4 A L A RIS A R
MZ et mIA Ak, i E s el 4
W A4 5 BMT R HA A S R R 6 &R
P<0.05 FAGIT2E X,

2 R

21 —RRER

1994 4F 7 H % 2003 4 10 H [A]7E b 5 K246
ZEREAS T IVF-ET 8% 1CSI AR Z 24345
A6 K25 = B Be = B o e i B 2R 3 156 £,
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AR JLEE 211 1, 5106 6, 2 105 i, Hidig
i <32 JE I 4 61, Bt e RO HERTTE 7 4,
B S, 2wtz 2 B, AFElsh ks 2 & 3 ik
SR ( patent ductus arteriosus, PDA ) o lElbE
Bt (atrial septal defect, ASD ) 53 PDA ., ZE[0]F&
B4 (ventricular septal defect, VSD ) &3 PDA | 7%
TS VOHESE 5 37 PDA B2 ASD 4 1 15, Bfizfi ASD 3 f4l;
B R R TR i AR L. AWFsE
Wt 11 = LKA e K g A LSRR, 3
RN AWFFERT 2 200 41, 55 VEsw ) 101 4, 2ot
S5l 99 il ,

X} 156 1] ART 5% R 50 6], 38 [H5 4 38
B, 12 BEMF 2 AN IEK, SR8 AR 200
Bl ART JLEE BRI TRLEERET , BEDTZERANT
WULBHAET 10 5 0] (2.5% ) , FE4a35E5Z T 25
B (12.5%) , 2 W] a] B4k 4T i iE Jo A 320
941 (4.5% ), HIE I A AL A 6 41 (3.0% ) ,
HLIG S5 25 83 ) (41.5%) 5 HLIGBEI 3RS
= HAE 72 )L E (36.0% ) , H IVF-ET H4:
69 i, 1CSI i 3 4, BTk 36.0% (72/200)
72 LS, BAYE 41 B, CFIAER N 14.0 £ 1.1
Z (Jul: 13~20% ) 5 2otk 31 6, FIAER R
137+ 1.0 % (Jul: 13~18 %) . 72 ] )L AIHE .
G 41 ), Ho Bk L 22 41, PE)LE 19 6i;
XU 14 61, Hog BrEXUG 7 61, XU 4 61,
— WG 3B =R LB, 2B, 3k
PRt Y 72 B LFE A — Bk ILEE 1.

®1 REHANILEN—EEH
Tl et )LE

A (n=41) (n=31)
SRR (%) 140=1.1 137+ 1.0
Jiais () 359429 36.9 +2.4
BESEA IR (2) 33427 32.6+29
HFIET 1 ARSI (1) 41/0 31/0
HAERK (em) 47+ 4 48 +4
HAERE (o) 2821 +579 2712 + 614
A& (em) 173 +7 162 + 4
H A4 E (ke) 58+9 50+ 6
REAEEL (ke/m®) 19.4£2.6 190+1.9

e " BRI, AL TERIIT * + s FR,

72 BIEIEREVT LI A 8 Bl T T K Inlis,
JEmABILEN 12, BT NETIRR, WS,
R, FrfSes RS miE b A SR AT,
B2 <2 em, REMZE <0.5 kg

MR8 F A I IR BIF R AR 27 rh 2 2T 1 I )
SRS AEY: B B P B A
T2 BLE S, 75 20 41 28% ), KL4F 36 6 ( 50% ),
HAE 140 (19%) , Kag 16 (1%) , ARt 1
Bl (1% ) o
22 BEHERERER

ART AR 41 B HEILE, HIREBHEFE N
13.9 %, 95% E5X[a] (CI) N 13.6~142 % ; *f
HENARE TP 55 1 75 B L 25 9 8 UGBk A% 14.0
%, 95%CI J 13.7~143 %, W& 2RI
E S (P=0.526) , W32,

#*2 ARTHAEEREESHBABHEEENEBERHLEER
[ ¥ (95%CI) , %]

215 kA HIKIBRT AR
X B 63309 14.0(13.7~14.3)
ART % 41 13.9(13.6~14.2)

VA 0.640

P 0.526

ART A 31 Z kL3, A L) 4E i
J 122 %, 95%CI 5 11.8~12.6 % ; X B A B h
R B LE W H SRR 125 %, 95%
CI 7 12.1~128 %, i LEEF LS IFE X
(P=0.139) , W3 3.

* 3 ART HAELXESXMBARELERZVBERAHE
LbB [ (95%CI) , %

4151 P ER/Sig ot
Xof W2 85513 12.5(12.1~12.8)
ART & % 31 12.2(11.8~12.6)

VA 1.518

P 0.139
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2.3 ART H4AEJLERBE /BMER

HR AR b IR Ak R TAE 4L (WGOC) HEFER)
2R L DA IR A BMI {4326
b 7, AHIFSE AT T Y 43 72 45 ART HA: JL3E
H, IEREILE 3 4% (4% ) , MEILE T4 (10%) ;

Hep a1 Z2BPE)LES, IEL#E3IZ (7%) , #
FILES 474 (12% ); 31 e Lz, TTERE LR,
MEJLE 24 (6%) o ¥ ART 1A LE@EE ., T
JiEF K 2004 b LT /DA R AE A H
R EPT O, MR G EE L, WK 4,

F4 ARTHEIILESIEETILESVFEFBEMREMELE (0 (%) ]

- B Pk A1t
n R Jilaisa n BT A n BT AEJE
JeEd R ARE 9466 1351(14.27) 1175(12.41) 9479 8959.44)  673(7.11) 18945  2216(11.70) 1848(9.75)
ART JL# 41 5(12.20)  3(7.32) 31 2(6.45) 0(0) 72 7(9.72) 3(4.17)
PRl 0.144 0.977 0.323 2.369 0.271 2.549
P 1.000 0.475 0.764 0.167 0.715 0.159

24 ARTHBE/IEHILESEEGEILEZESEN
BRI B

Fe M ART B JLE o8 B o
B /R (AR D, B E . GRS
Br) . 4305 ART H A (%) 1E 5 R B 20 A9 8 st hG
AR S H WA IS EAT LR, RIS
B (F5~6) .

x5 ARTHAEEHREREREASEE/ EFHANEX
EAEERBELE [ MME (95%C) , %]

415 oK TR BR AR
IEF AR 33 12.9(12.6~13.2)
HBTE /MO 8 13.0(12.5~13.6)

VA] -0.287

P 0.776

*®6 ARTHALXEGEEHREASHEE/EHAEAMABLZ
VIEERBELE [ ME (95%C) , % ]

A5 % F ZA1 AT
IEF R T 29 12.1(11.7~12.5)
AR /AT 2 13.0(13.0~13.0)

VAL -1.253

P 0.220

25 HMEEHAENHEXERSH

MY T A 202 2007 4R S 2500E, 11
53] ART 4 L% BMI-Z ¥4y, Hd B )L #E
) BMI-Z 3F- 43 4 0.12 £0.91, 244 JL % ) BMI-Z

P43 R —0.27 £ 0.80, iz F £ ot vl H 43 M7 1 Ik

BOF AR B W AF IS 5 RE SR A RS . L
ARG . LAY BMI-Z W Z Rl A E &R,
R ART 2B L FI A B OSB8I
ERY . BRI . JLE BMI ¥ Wk R (R
7~8) o

R7 BRERERSEFRER. R, BM-ziE5H S

TLEERIA 55
S b S, b' t{E Pl
i 10216  3.070 - 3328 0.003
BERAEHS 0.113  0.057 0408  1.960  0.062
it -0.019  0.055 -0.072 -0.354  0.726
BMI-Z ¥£43  0.128  0.169 0.157 0755 0457

*8 RAZVIBFERSEFEER. IR, BM-ZIESHE

s dEUER 2
iSES b S, b' +{H P{H
W 11.637  3.053 - 3811  0.001
BEEAERS 0035 0051 -0.146 -0.682  0.503
i 0.053  0.063 0.182 0851  0.405
BMI-Z P4y -0.238  0.180 -0.282 -1.325  0.201
3 it

ART J2HE XL MRRG s L i b A7
SR G EMIRAR T A A R . 3T 30 A0k,
P ART & WAL E, HAE B O N FRAl A ZE
BITY R B B T T R ALk, T
RE . PRERE, REARZHENRE, K~
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PRANTE I N T HAE R IR AR RS 7 R T4 &
PR EE B AR, B SO AR B TR R
BAE IVE-ET LHATERAR, nIcsHHERE ", %
WIS AEWEFE R, BE 78 & AR R v B e SR DR
e PSP bR R EE R A ST, 7ERP R A S 4R R
FeAk, T ART £ AR ESRAERL T R4 . 2K X FhiE
HI 5 B Be VR BC F ARG, X — IS A 2 Enid
BE DR AL T A AR Y DGR, LG AR AN
Wi Bl2E R ART 19— RYEREA T RE S 2L
HEOREF R 1,

AR R AT G LT R & M v R M L S F
FERM, FHEWEATE 2 500 T 15q11-q13 Elid
DX B EE R R AR sl Rk S W UIAE G, HPE R UL
AT 58 PR A A W R 4 i B, MKRN3 &
B & S AR R AR ARG I SR, A
BN EERENE, KRFEMEN, (i FHREME
15q11-q13", MKRN3 5 B I 5 5 UL 19 52 16 1 vh
HRPE PR R s R R 2 21, BT ART 3 72 1T B
SR MBI, ART AL EEELAT B
AIRESA BT ARG IRLEE, (HHArE PR A %
ART HHAELEHHEM AT IHNREL >, HNR
SR ART BARTFREAT 28 4F, SR, 124 Mikwik
UL ART W AELEBF R LB IBOME, ik, &
WFFEXT ART A LE WG H LB IE T TR
PHA T

AHWFFEXF 200 41 ART JLEE 0135, 1531 72 1]
FRLIAIE:, ARRN 36.0% ., WAL R I,
BYEE WRAE RN 13.9 % (95%CI: 13.6~14.2
), @R Y AAE® RN 125 % (95%CI:
11.8~12.6 % ) . AWK KM F FWHERT L 5
ARG BEERAERY . JLEE A RIS . JLE BT
(1) BMI-Z P53 5 15 UGBk 4F i 507 200 1) AR I R
R IAT R G

2011 4F, Beydoun %5 ' %} 173 4] 18~26 %
IVF FAESEAT MBI 434, R & B IVE 75 4 A2 7E
HHEKBRY, AMIRGRE5Z—3. Beydoun
S W b 93 Bl TR KR, IVE s
BR B SH BMI 2 HAC, HHDE IR
FRLSAR S BMI B R, B T R A Sh i AE i ]
DL R FIN Zo M IVE JL3E BAF J5 19 BMI . ASHF
FEAKI ART A= Lok JLEE H 200 A7 i 1 55 v
JLEE B UGBS AR 5 BMI Z [ A M6, B/

RIFFRPAFEAR DA, BTSN 1]
HE— 2543 HT. 2011 4F Kleber 25 " %t [F 1363 4
10~16 % HRZ 20 i LB TRETIRT 9T, k%
P FE B R S5H BMIEZ AR LR,

Beydoun %5 "V i BiF 55 38 & B IVE JL#E 5
BHEHELEBRSVER (123%) BB T L%
(11.5%) . ARz A ILE Y, BENH
HFRBEOERTLE, 5 ART B LE 8
2010 AEAA, HE L H LpImiAEs o 12.47 %,
95% CI H 12.1~12.8 5 5 3 B 1 Uit K A1 %
14.03 %, 95% CI } 13.7~143 % P\, AWBFoed
7N ART JLZE 53 Mastbs A7 i 22 i T2 1% H 001 4F
1. 2008 4 Ceelen %5 " X5} 233 f4i] IVF JL B HATH
HFREVIE, HPBZ 036, «# sk, i+
HAKRZAARA R, B IVF L LENE
WAL A SR 2 LT, AHR B S AR AR X P
ML, WHS ARZHHLE, 1 IVF L#EP K
PR 1 Mo S 3 T AN B A A R (LHD) SR KF
W o AT AN B S R KIS LA TR
W IR EERSR .

Rojas-Marcos 25 WO HSR T 7 BIAE IR TE 5~21 4>
AMBEL & E KB ART AL, @i W
AYIBAS A | AR P R AR IR S A A T A R B R
ARZS, SRR S WG R Rl Vs b oA & BLEL s &
B BB EATENT &, AR
HoRaE ) B 2L A FLs & B & HERRG], 5
J&, Belva &5 "V R A & S8R AR B R 2P AT Y
14 AFRTHEVEBN S8 R B, B8R 1CST 413 A
SO (1312128 )5 AKRZAEA(13.1+ 1.4
) ZRIGITHFE L, 1101 #] 1CSI LM 3L
Dy % F L 108 1] [ 8K 32 2 21 4 4% e I ) 2R
IFHERAN T AT REAATE IR R R, a0 B TR AR I |
BMI{E . HAEMRE . HAKRE. KB BENH
BT BEEM A SRS

Neville 25 "1 75 X} 89 4% B B & 4 L % JL 38
(I B R B, 7 L. /NTF Ry LT AR S
FHERBIA O, Tl = e & B IR X
B SR, ABFIESIRR T Rk <32 81 5
7 Lo

UL 20 ZAE TREZF CHERE, BERK
JE AR KGE RO X &R T H KA R, ARHFSE
2 ART AR LEE B9 SCREFE A BE 25 B B T B Ik
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FZa0. BRSO EHH, MORKARG LY
TS B O A% T2 ART AR JL#, 2B
FEL T, Il £ ] 2 ] A4 3 BOAC I B 77 2% O 11K o
Beydoun %% U SE A e A A O S, X SEE R
JE M 560 FIAERE N 18~26 % ) IVF-ET 4 4 JL
wE/DAEATREV A, SASAE SR 173 B,
BEVTHN 30.9% , S5AHIEIE b % BE U7 BT A5 Bl Ui
FAH M, Ceelen &5 VX fuf 2% 553 9] 4 % Ay 8~18
2B IVE-ET H Az i L EE 5 D AF 98 47 [0 Joi P 1
HARKAGN, FEANE 233 4, FUi%ER
69% . Belva % " 75 A 54 9 /R A Jl R 24 rpuL ST 217
BB AR AZEAT 1CST JLEEFFEE 14 4F I ATHETEBA
GRS, BHVIR A 56% ., MULAIUL, [E AN
FI BT R ATE 30.9%~69% 2 [0] ., & E 1 R4 2L
AR T 1988 4F, ZAFRAR G ART thAEJLEM
IR DT, B, TEARMRZE, MERRE
SIERAFE 2=, JLBFEIE ., P53 B i 72
SEM, KX — ARSI AR LB
28 PR, AR SR, ART A JLERH
FINE B AR AR ST, 5 A —
#; ART HAEJLEHEEM AT 5HEHFY BMIL I
WEEA R (HARESE USRS, A7 —
JabRYE, HFEAR D, BEUPRAL, FTREAFTEIL
Pemfr, S JiaTGHE— Y KA R U gk
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