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Follow-up observation of catch-up growth of preterm infants after discharge and risk
factors for extrauterine growth retardation

GAO Xiao-Yan, FENG Lin, XU Jing, PAN Xin-Nian. Department of Neonatology, Maternal and Child Health Care
Hospital of Guangxi Zhuang Autonomous Region, Nanning 530000, China (Pan X-N, Email: pxn16892003@163.com)

Abstract: Objective To investigate the catch-up growth of preterm infants within a corrected age of 6 months
and the risk factors for extrauterine growth retardation (EUGR). Methods A total of 321 preterm infants who were
discharged after treatment in the neonatal intensive care unit and had regular follow-up documents with complete follow-
up records were enrolled. According to the Prenatal Health Care Norms in 2015, these infants were divided into low-risk
group with 69 infants and high-risk group with 252 infants. The Z-score method was used to evaluate body weight, body
length, and head circumference, and the catch-up growth of the preterm infants within a corrected age of 6 months was
analyzed. A multivariate logistic regression analysis was performed to identify the risk factors for EUGR at the corrected
age of 6 months. Results The percentage of preterm infants with Z scores of body weight, body length, and head
circumference of <-2 (not reach the standard for catch-up growth) in both groups decreased gradually with increasing
corrected age. At the corrected age of 6 months, the percentages of preterm infants whose body weight, body length, and
head circumference did not reach the standard for catch-up growth in the low-risk group were reduced to 1.4% (1/69),
2.9% (2/69), and 1.4% (1/69) respectively, while in the high-risk group, these percentages were reduced to 1.2% (3/252),
1.6% (4/252), and 3.6% (9/252) respectively. The high-risk group had a significantly higher incidence rate of EUGR at

Wk HHH | 2018-03-13; [ #2322 HH | 2018-04-16

FEWH | 7R AR X DA ST RIAT RIS A BEL RS (72016087) .
fEE TN ] mbede, Zo, AR, RIFATE,

WEES ] MR, &, BATEE,

— — o —

438 -



F20EF o
2018 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

the corrected age of 6 months than the low-risk group (28.2% vs 15.9%, P=0.039). The multivariate logistic regression
analysis showed that multiple birth (OR=2.68, P=0.010), low birth weight (<1000 g: OR=14.84, P<0.001; 1000-1499 g:
OR=2.85, P=0.005), and intrauterine growth retardation (IUGR) (OR=11.41, P<0.001) were risk factors for EUGR at
the corrected age of 6 months, while nutritional enhancement after birth (OR=0.25, P<0.001) reduced the risk of EUGR.

Conclusions

Most preterm infants can achieve catch-up growth at the corrected age of 6 months. High-risk preterm

infants have a high incidence rate of EUGR at the corrected age of 6 months. Multiple birth, low birth weight, and [IUGR
are risk factors for EUGR, while rational nutritional enhancement after birth can reduce the incidence rate of EUGR in

preterm infants.

[Chin J Contemp Pediatr, 2018, 20(6): 438-443]

Key words: Catch-up growth; Z score; Extrauterine growth retardation; Risk factor; Preterm infant

Bl BT AR L A BOR R W gk 2D, L
LR AE T RO A B K m. (HE MR FIRS
( extrauterine growth retardation, EUGR ) MR AR
R R TS BN R BR A TA R IR B 5 s U,
Cooke %5 PVAFFSE s, L™ LTE H BeJa 2410 H i
23N AFE—NERKKE “HLaE”
opportunity ) , TEXMLESEE, HAERKKEKF
SRR BROIR A ARG . SR H AR L
JUAE F% A SR W Al 1 4 B 301 [B] 19 78 % (R, g%
HBERERATRBEM, FEMPES EUGR &
Az O AT RN, A K IR
AMTRMERARKETREN&EGIL, KT
fife L LB A ARG AL, T HXMRFR TR E R
T W 1) ) A AOR PP L K A 5 XS F) i
HAFEWIRRE SRS ME ", Ao
SR IURE SR, AT SUAE R DT, I A
WAERKRKEKF, TH#EILAUEA R 6 AN
PRMS B AL KAFBL, IF 08T EUGR KA RS2 %
gL ) LR SRR R A

( window of

1 AREHE
1.1 RS

PEHL 2016 4F 1 H 2 2017 4F 6 7 18] 78 B 87
A LEE WP B Wcia I = U e i R = Lk
WEEXT G2, A A Gl = L3RS H W A

(G
ABERRE: (1) AR E <2500 g, fifi
BT (2) AJa24h WABE; (3) HBEm A=

ATRAEPAR, BEARZOR C Araliddh TR, e
MR SR HR IR i e AR PR 2 (4) HiBe)a e
THBeB A ILBEVI T 112 E BIkE DT A e Rk
WAL RGEWIE . 2P RV O IERT . ™ H
ARG | Se RN AR BIRH BHERR .

1.2 948
$ 2015 48 R LA AR ™ g R
P L Be e o B VAR AT 4L (1) fIRAER

LA GG = 34 B ARE = 2000 g; T
B EAIHE; AR RERERKRL; (2) &
fa e )L el <34 i AR <2000 g, %
EGEHIE A A IHE . BRI RS R, &
KGN,

A b R E A IR AR EE
) =R Ee o (TN = A D 37 1T N e (DN P R
R E s . NSRS R . T UL B
P LG 2 JE Rl — s P . A S R R 7 R e
T8I 1 ERREEE T TR IR E IR 2R 18 45 B
BHAR AR T AE R I SHEE 10 Bk (Py) o
1.3 BEis

RN =LA R AR . B
L BK SLFE AR RGO EAE L,
HP e I A I O A AT R B U P ) S ML P
2y, JFERAnE T HBEIC R . EEfE 3~7d &
BT TR RE DT = B R B TR

a7 ILEE M IE A& 12 4~ A WA 34 A
ARV 1 K. EfE R LA B B R B E A i
AN A WA 2 JEREDT 1R, 2B A% 1~6 T~4EH
BV 1R, 7~12 D HWE 2 A H D 1R, e
W RE DT L AW 2 LR B, kIR
[ MR R R R I L, AR B LAE RPN 5 R R
IR, XHACREIATR SRR S, (1) (RE/N T
3ESNE (Py) BT LIRS, aifkz g
FEFEE P aEmil, NTHRFHESTH™IL
T, REWRFEEGS TR + B2 LD
(2) (REELE P, 255 15 sl (Ps) HTLRE
R MR AL 4 TR R Ak,
ANTWRFEH G TR BB T, RA MR
H T E AR + B2 L RS RS 0

439 -



20 %o
2018 4F 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

(3) fRHE >Ps HTLIEHEMRTE . WA RS
alibkFL . FOTERERL + B UNERSR
1.4 ERKEZFHIFMHIRE

2 1E B % 40 JE A v FH 2013 4FEA& 1T ) Fenton
= JLAE R IO bR P 2] 1E G 40 i 5
K H1 2006 WHO 0~2 27 1E 57 LA A K Ag i i
FAENSHRRUE, BEAT 7 VF5RVE 0L A S PR
WAL : 21 = -2 MBlAER; 2145 < -2 ek
KB EAK; 295 >0 FRMERE K TS HET
g, mEILEBERT &MWL K, EK
FEAMETLE K Py WAEK A FIRSE.
1.5 Fit=ZESH

iz 1 SPSS 22.0 A X s AT G 1o -
MR IEZS A3 A (TR ORVHAE £ PRifE2E (R +s)
PN, WAL BRI WIS FEAS ¢ K50 AR
TEZA A T OB A2 &R (oo Rl )
M (P, Ps) |3, PRI HLHCR R 5
THBCR R LR R (% ) s, L E] Hedsek
FH 27 B8 5% Fisher S VIHERIER S, SR AAER M
Z N logistic [MH 7347 EUGR MIAHCZ N % .
P<0.05 hZERAGIE L

2 R

21 BFE)lB—maEet

L AFFEARE R 7L 432 4], ks
147 B, mfadl 285 B, IKfadl i 56 i,
i BBk 22 5 el gy 31 4, 1 BB
Ja U E I RAET, 1 BTk 4, FeZxta b
AR 6 A HL LA S S Bl Bk L L 321
BIPEAT 30T, Hob R G4 69 4, W faa 252 fl.,
S AL L AR IR i SR B AR TR a4l
Z R WAE G E X (P<0.001) o & fEdl s W
EBRERRERTRAEL, 2REHIHFEXL
(P<0.001) o PHAIESE I KoM 22 A Geitae
B (P<0.001) , HALfad ot ZL % m T
EfEd. B R LH A R S SR A L
= TAREA (P<0.001) o mfadir 190 ] (75.4% )
e AR B A IE . AL LR
ZRG A B2 AT R A S RE O T AR 25 T
Gt S W 1,

F1 WAHAERFIL—RBEREOLER
an mw PR bR mamE sm o wasaeg DETIEE SHIUR
[ (%)]  [M(Pss,Pss),)H | (x£s,0) [ 1] (%)] [ 1] (%)] [ 1] (%)] [ 1] (%)]
14 69 41(59.4)  35.0(34.4,36.0) 2383+192 11(15.9) 5(7.2) 0(0) 24(34.8)
B e 252 15963.1)  31.1(29.7,32.8) 1535+419 60(23.8) 93(36.9) 190(75.4) 104(41.3)
07 18 031 11.44 2422 1.95 247 - 0.95
P& 0.577 <0.001 <0.001 0.163 <0.001 <0.001 033
HFRA . PR .
22 WMAHARFILARAREGTE. BKELELR
zmuw&ﬁf@%imﬂiiﬁfﬂgtkﬁ B ZEST
0)] 4 ST R Ba . .
R e P LT | B KISk PRI Z (8 <2 (o
RfEl 69 13(18.8)  26(37.7)  30(43.5) 13(18.8) SRR K ) BT A He B AT K G B T 5
EfEdl 252 158(627)  5321.0)  83(32.9) 116(46.0) }—Liék ) By r 2 HYEIN %
I/XZ/ZfE 41.86 17.78 (iﬁ—FB%, ;H\:EF'{E‘EJ?@?EE‘FZJLZLIEH ﬁ{?\ 6/|\H Hj‘ﬁg
P <0.001 <0.001 T R AL FIAR R IE A K W L 3R 1.4%

(1/69) . 2.9% (2/69) Fil 1.4% (1/69) , EfGH
B LA B AR 1.2% (3/252) | 1.6% (4/252)
F13.6% (9/252) .

440



F20EF o
2018 4F 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

LA = JLIE IEAR 1. 3. 6 AW
ZAEsY A, KRB Z AR Z fH 5 A 7E 3 4
WS 2R A G EE X, & 750 1Y H )
—HAR T ad . W2 B B Z [E0ARTE 1,

3 Hw 2R A g, Mg 6 A widl o
W 225 AL Z A0k ] Z (B A 7E 2 H % 1
MAMZESAEGIFEY, 3. 6 AR ZRE T
GiiteEm L, WAk 2~4,

*2 MARFILGERSMUEAR ZETFSAHERL (6 (%) ]
a5 p— 1 it 3 A 6 Hi
<=2 -2~0 >0 <=2 -2~0 >0 <=2 -2~0 >0
e 69 6(8.7) 28(40.6)  35(50.7) 2(2.9) 2029.0)  47(68.1) 1(1.4) 1521.7)  53(76.8)
ey il 252 61(24.2) 153(60.7)  38(15.1) 156.0)  185(73.4)  52(20.6) 3(1.2)  112(44.4)  137(54.4)
P E 40.4 57.29 _
P <0.001 <0.001 0.003
*3 MARFILEKEUEAR ZETSAGER (6 (%) ]
1 Hit 3 Hik 6 Hi%
LI . - -
<=2 -2~0 >0 <=2 -2~0 >0 <=2 -2~0 >0
fRfad 69 9(13.0)  30(43.5)  30(43.5) 7(10.1)  27(39.1)  35(50.7) 2(2.9) 23(33.3)  44(63.8)
ey il 252 7027.8) 139(55.2)  43(17.1) 42(16.77)  135(53.6)  75(29.8) 4(1.6)  103(40.9) 145(57.5)
P} 22.8 10.69 1.64
P <0.001 0.005 0.441
*4 WMARFILKBESMUEAR ZETSDHERL (6 (%) ]
1 Hi% 3 A 6 Hiy
LI . . -
<=2 -2~0 >0 <=2 -2~0 >0 <=2 -2~0 >0
ffad 69 8(11.5)  42(60.9)  19(27.5) 6(8.7) 43(62.3)  20(29.0) 1(1.4) 36(52.2)  32(46.4)
[yl 252 59(23.4) 156(61.9)  37(14.7) 33(13.1)  138(54.8)  81(32.1) 93.6)  128(50.8) 115(45.6)
P} 8.76 1.58 0.81
P 0.012 0.453 0.667

23 WHRF)LLIE 6 Béht EUGR &£ ZRLLE

2l 1 6 F iy i w9 4 O LR 7 <2
(KB HAR ) HIRY 2R G2 E L
(P>0.05) . #ZIF 6 J % & fE 4l EUGR & /% &
FARfEdl, 2RA5IFE X (P<0.05) . WS,

R5 THLIE 6 AR EZE <-2 WL BI K EUGR 1
EbEE (6 (%) |

251 ik IRE ZH <2 EUGR
e 69 1(1.4) 11(15.9)
rfad 252 3(1.2) 71(28.2)

e - 4.26

P Y 1.000 0.039

24 B )LZYIE6 A EUGR &K B &£ 1)
logistic [E]J3 2 %7

DR &4 EUGR MIRAR &, BpEd . &
ZhG. ARG, BAEKE ., BRI ESIE
St AR E IR BRI IR G ITAE .
KRERG ., WA ETREZmEILEINEE M
Il G R 2K 40 A 22 [ &K logistic [l IR, & [ 78
HIRE LR 6, ZHEILLMIZHIAR KIS A ZE
[ A 7E ] A2t e R, 2 & logistic [8]1H 53
Mrigsn, ZHRaliE 6 A ki EUGR B fa i &
(OR=2.68, P=0.010) ; BNAKBREILLENK
B IER R =LA IE 6 i 8F& 4 EUGR LR
W 10.41 £ (OR=11.41, P<0.001) ; A1k =E

i

441



20 %o
2018 4F 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

/NN EUGR A9 AR, o 8 A= K EE <1000 ¢
2 L&A EUGR B XU 2 AR R = 1500 ¢ 22
JLHY 14.84 1% ( OR=14.84, P<0.001) , i /E{kE
FE 1000~1499 ¢ Z [A] [ 22 L2 H AR B = 1500 ¢
2Ly 2.85 1% (OR=2.85, P=0.005) ; /)5
B % o Ak fiE 0% F% Ik EUGR B9 XU ( OR=0.25,
P<0.001) , W& 7.

*6 FERMEXREWE

AN TRAH

PE5I =% ,2=%

EFi] 0=7, 1= J&

AR 1=<1000 g, 2=1000~1499 ¢, 3= = 1500 g
AR HEEINE 0=7, 1= &

A Je Rk 0=7%, 1= J&

B IRGIFE  0=F, 1= J&

BNEFRY 0=, 1= J&

IRt 1= FEFLIRESE | 2= TR A MR, 3= A TSR
Jifi A

£®7 EBEF=)LYIE 6 Bt EUGR Bk FEZEH & EZ logistic [V3 47

A B SE Wald y° P OR(95%CI)

2 0.98 0.38 6.72 0.010 2.68(1.27, 5.63)
HAATE (= 1500 g HER)

HAERTE <1000 g 2.70 0.68 15.59 <0.001 14.84(3.89, 56.61)

HAERER 1000~1499 g 1.05 0.38 7.81 0.005 2.85(1.37, 5.95)
A RE TR AL -1.41 0.35 15.81 <0.001 0.25(0.12, 0.49)
HHNKERG 2.44 0.36 46.17 <0.001 11.41(5.65, 23.03)
figse -2.34 0.32 53.29 <0.001

3 itie 2.9% Ml 1.4%, 7 fadL = ) LA B H 0l 1.2%

R LR T2 AL, i T Hoad
B, BRMG R AERITT A RAF TENET
s, R0, JCHBAR R A AL
TEE WARBETAF S M E SR &, FEENAR
BERIRERRRIG N, Iz A5 R iE e 225 5
2B Z PO AR, LA R RAE IR
AR FEER TR0 IHILRE
REZGEFRAR, BARERBEMBIE, &7
Wyt - JPe i 2R — I B AR I A Rl 1
LA A R R A K R8s, L EA )R
IS LIN, EFR A KA R T R
TR PILA R EFRRDL, B T LB A
KAGOL, I E AR IR 7 58 JoE F7 T TR g H
AR R E X

AHITFE 0 B S L S R B A E
WEDT, WAL AR A B K, JF KRBTSR
BRI T, KRG MREMA LR
B R ANk IR B8 AR KB o U B2 1E A i
BENTIZ T T R, 2 R 6 H IRGARE
LR AN B TR 36 R AR 1 EE 1) 735 K 1.49%

1.6% F13.6%. T 5055 " XF 374 B4 1F A i 12
ASH W= ILRBED 2B, L& 20 IE A ik
#. BRASGE 2 PR T 0, FiE H IR
wom, E. BRASKE Z 5 <2 AR E SR
R R, ARG R S -5, BT
XiF 84 {5 B 7=l G I LA — A A S A K )
PEAG RISt R B, F = LA AR K AE AR 5 3k 3
A ARG A KB SR, eI IR TR
R G R LA IE AR 6 AN, JEHE 3
NHWIESRZEREB K, Mzt n s
FEMME SRR T, G RS A &4

AR Bon, AIF 6 ARG 4 5 L
EUGR &/ER B M T E A ; ZHE logistic 1]
Har R 2, I AERE RSN ETRE N
EUGR MG R %, AR5 1978 77 iR AL RE S B AR
EUGR AR . A58 4 7 2 K 25 [T IH A A e A6
W R R iR B KR AR E S HN LR
ZEf) B I, AN 2R, (R AR A
Feer N R B IRGE N IE 6 A RREF EUGR #4057 &
R %, E M Clark 28 "B AR A R E
JEkE EUGR MBS, N E B

442



%520 45 55 6 W
2018 4F- 6 H

FE SR &

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

XF 34 JH LR B2 L EUGR % AE (1 520 R Z i
WL AKE. 2. BN A TERZE N EUGR
ST G PR 2, MRS i B2 LR 3 e
AERKEERZE ", R TAET R &G
HAiREFLE IR RN 21.0%, BARMGH LA MES R
37.7% WA AL, FIReS a4k s ALE NICU i)
[, BB PR IE R WELA 8, HBEE i
RERBFIIAE, W55, WmbEEFL ki)
[, BEBG 9% 57 55 G, (A% IRIR SR SAnR i
PEATHRL B SR A S, e L8 T
BB K . AR Z AR A RS
=)L FREEREARE, FEEEVKM
AR, RupmblinZ, sIaM AR ad R
PR, ST sEE, A I IE
SN B RE DT B AR T, P HARM
FEAR ST

gE LTk, O BB B IR SRR, 24K
W= LA B4R 6 AN kiB K, &g
L6 A% EUGR A REE, 2. KN
AR BN EHIRZ N EUGR MG ZE,
A G A PSR, BURZE A T BAT R = L
EUGR &4 REmssst = L Be g AR K AF L
B W D B SR A S R T AL,
BEVI AN . IEHIIRIRHE S . IR T I 25
AR HE R LR AR KB, TR,
U H B 17 7 A o i 08 o B U T B S, B
BETTR MM

(& £ X k]

Cooke RJ, Ainsworth SB, Fenton AC. Postnatal growth
retardation: a universal problem in preterm infants[J]. Arch Dis
Child Fetal Neonatal Ed, 2004, 89(5): F428-F430.

TR R R BURE IR SRR R L E N R
HIBGEMSZNE (1] P E AL e L 2013, 15(12): 1054-
1058.

ST, ERINE R LIRS IR G M ARSI R AT ()]

443 -

(4]

[5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[ LFARAEZRE | 2016, 24(7): 746-748.

Embleton NE, Pang N, Cooke RJ. Postnatal malnutrition
and growth retardation: an inevitable consequence of current
recommendations in preterm infants?[J]. Pediatrics, 2001,
107(2): 270-273.

Cooke RJ. Postnatal growth and development in the preterm and
small for gestational age infant[J]. Nestle Nutr Workshop Ser
Pediatr Program, 2010, 65: 85-95.

R BH/NE M T ARG AR PR LS4 L A K R &
UL [J]. shAe JLRHIE |, 2000, 38(5): 296-298.

Giuliani F, Cheikh Ismail L, Bertino E, et al. Monitoring
postnatal growth of preterm infants: present and future[J]. Am J
Clin Nutr, 2016, 103(2): 635S-647S.

E R DA EZAAT [(2017) 9 5 ] . T2 LA TR
(HEHE IS]-

Fenton TR, Kim JH. A systematic review and meta-analysis
to revise the Fenton growth chart for preterm infants[J]. BMC
Pediatr, 2013, 20(13): 59-65.

de Onis M, Onyango A, Borghi E, et al. Worldwide
implementation of the WHO Child Growth Standards[J]. Public
Health Nutr, 2012, 15(9): 1603-1610.

TR, EE, ROUHE, AL 1~24 ABSILBER A K
T -1 K R R KA TR ] P E SRR E
2010, 12(6): 459-461.

T, BERT, RTEL, A PR RBERIT -1 SR
JLAE R E R IRFR AR T (1] EDLE R | 2011,
19(4): 354-357.

Boguszewski MC, Mericq V, Bergada I, et al. Latin American
consensus: children born small for gestational age[J]. BMC
Pediatr, 2011, 11: 66.

T, A, Sl | 4 L 374 F1L L3 A K A9 i it
VIWFSE (7). AL R AT FY | 2017, 28(12): 1497-1500.
BAGEY | SREL, W, AF 84 LIS TR EY LA — AR IR
B AR ITAY (1], Y ALRRRRS L 2011, 13(1): 12-
15.

Clark RH, Thomas P, Peabody J. Extrauterine growth restriction
remains a serious problem in prematurely born neonates[J].
Pediatrics, 2003, 111(5 Pt 1): 986-990.

R, KOKED, AR, L3 LT REILVESMERK R
TR Z (1] H S AOLBAE | 2015, 17(5):
453-458.

Loys CM, Maucort-Boulch D, Guy B, et al. Extremely low
birthweight infants: how neonatal intensive care unit teams can
reduce postnatal malnutrition and prevent growth retardation[J].
Acta Paediatr, 2013, 102(3): 242-248.

(ARCHAH: X70])



