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Abstract

Objective: To investigate the association between single serum insulin-like growth factor-1 (IGF-1)
measurement and the occurrence and early staging of retinopathy of prematurity (ROP) in preterm
infants, and to evaluate its clinical value in the stratification of early mild ROP. Methods: Clinical
data of preterm infants who were hospitalized in the Department of Neonatology of Zhuhai Mater-
nal and Child Health Hospital, underwent fundus screening, and completed serum IGF-1 testing be-
tween August 2025 and March 2026 were retrospectively analyzed. According to fundus screening
findings, preterm infants were divided into the non-ROP group and the ROP group. Subgroup anal-
ysis was further performed according to ROP stage. Gestational age, birth weight, sex, mode of de-
livery, twin status, postmenstrual age, and serum IGF-1 level were collected. A linear regression
model with In(IGF-1) as the dependent variable was used to compare IGF-1 levels among groups
after adjustment for postmenstrual age. Results: A total of 88 preterm infants were included, includ-
ing 76 infants in the non-ROP group and 12 infants in the ROP group. Among infants with ROP, 6 had
stage 1 disease and 6 had stage 2 disease. No infant had stage 3 or more advanced ROP, plus disease,
or treatment-requiring ROP. Compared with the non-ROP group, infants in the ROP group had lower
gestational age and birth weight and a higher proportion of twin pregnancy (all P < 0.05). Serum IGF-
1level did not differ significantly between the ROP and non-ROP groups [25.2 (22.6, 36.9) ng/mL vs.
27.3 (21.1, 39.9) ng/mL, P = 0.754]. No significant difference in serum IGF-1 level was observed be-
tween infants with stage 1 and stage 2 ROP. After adjustment for postmenstrual age, serum IGF-1
levels remained comparable among groups. Conclusion: Single serum IGF-1 measurement was not
significantly associated with the occurrence or early staging of ROP. For early mild ROP mainly con-
sisting of stage 1 and stage 2 disease, single serum IGF-1 measurement appears to have limited value
for disease stratification.
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1. 5|15

FLP2 ) LA i 955 28 (retinopathy of prematurity, ROP)& &A= T .77 ) LA H A 4R 2 ) LA A0 X I 1 4
B e, R T RO R AR A R S AN PTISATh Re A T, ) L AT G )
SRR 2 —[11-[3]. BE A = B A0 A ) LROR K AW 5, ARAGES | (K B AR 8 B2 ) LAEiE 2638 i, ROP
(RS Ot A 77 A S0 FULE I PR BE b ) B M H R R HA (2] (4]

ROP MIRAKREEAZHNESE RS RIGRARH AR ER Bl AWM EE G R R, 87
BUBGE S G I 5 FRIRES B A S A o7 B 1 A5 B A AN A S TR 3R 8 5 ROP XU 3 DITAH 9K (2]
[4]. DAL, IEPR_E ROP KBS PPARAT) = B 22 i . AR Rk B S BV IR IR TR A 25 SR . ik, AR 4B
7E ROP USSRl IR R IZ 8 32 3 507E, o JiE 5 A 4E KB F-1 (insulin-like growth factor-1, IGF-1)[]
Z 5015 ) LECHT A ) UAE KR B R I B I A8 A i R 1 s ot e B i (5] (6]«
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IGF-1 7EJif ) LA I/ P o2 40 B 348 40 B R0 DX B L 65 1 o Rk B I R b B B . = 3 8UiR ) L3R
B S B A EREE, HAJE IGF-1 7K R rTReszma il B S 4k 82 R B, 3525 ROP B R A (5]
[6]o BEFEREFA K RGLERIER, BAK IGF-1 KFA g5 ROP KAENXBEIGINA ¢, JLIAEEIE ROP 875
BT ROP H AT REFE NI R[S] [6]. (HAFRFALENNNGEE. RIS TR A7 50, B i SR A &=
PE T THAPAEZ 5 ORGSR A 58 4 — 5[ 7]-[10]« S X T B IR ILYE IGF-1 A A 75 /2 e FH 25 ROP
3, B AT Z —S0EE

BT FIRTE R, AT o AR bR sz IR A i L Lotk iR ROP LS FA 4] ROP
LG IGF-1 KFESR, Filt—B o AFFEI ROP 4 #AZ [8] IGF-1 AKFHA8tk,  DARG sk i &
IGF-1 78 5L 1425 ROP 43 2 i I PR A4

2. FHRTTE
2.1. FRKIR

(=1 24 T AN 2025 4F 8 H 3 2026 4 3 H EERIEG TGS SRAERTHT A ) LRHMEBEAT IR I 22 1) 88 44
L U AR 2 R o I RIS B R 22 A B, IR 58 BUIR SRS A o 5L LA HR IR R A 2 45 R 43 v 4E ROP
A0 ROP 4. HEbrbrifE: © 28 SRR EHC KA NS, kA2 G AR LEREA A ILE: @
& 5 B R JE 1 2 /AR AG 2, SRR IC SR AN e %, VAW 2 3k ROP. ROP KA B &3F™
B S R M BP0 5 A S Al B S B R JE S BT R IR S . @ B IR PR B SR RME I . et i R
AL ARV ™ 3 4 SR, W R AR KR RS L LV IGF-1 7K-F-Ek ROP 1Al : 88 44 H.7™
JLidskHr, 551 54 N(61.4%), LPE 34 N(38.6%), S3&cthnltty 1.58:1. & 4iit, 577 )L9E ROP A
76 N, SFYIZEE N 33.57+£2.47 [, P AERE Y 2026.54 £530.94 g, PR IEAGES A 35.55£2.08 .
Hp2 )L ROP 4H3t 12 A, HAt ROP 1 6 N, P4 K 3031 + 3.56 i, “FIJHAREN 1586.67 +
879.0 g, “FIYHrIENGES N 34.48 £1.39 il; ROP2 6 N, P32/ N 30.67 +4.39 F, P EKE N
1453.33 +793.79 g, P IENGRE Y 35.19 + 1.35 J& .

22. &

2.2.1. RETHE

i 25 i AASE Y A2 05 FEE R R RV, A AL O e e, A LA s IR AR S AL T
TP B4 TTIRIG S, A 3k LIRS 2R SR EEA U B R, 4% e B 7o 4 A 320 B 0 B 2% G WL %
WUIRAR RO, 3 R VP A AL BB AV L RS AR 5O AL IR BT 2 I % W P I 3™ 5K I e 48
RIL

2.2.2. BRBRFEKEFUE

I B 8 = REE KA 7--1 (insulin-like growth factor-1, IGF-1)5% F B AL 22 KOG E - Kk 7] iy &
IS WAL, AR RSN B ISR 22 R e M COBAS E 801, Al A isc 85 32 iR #p ik i bn A<, 4385 1
TE GBI MRS, A% LB FEAS B0 b 3 S B T —80°C 2 F R R A7 %% F o A 4R A7 LB A
237 C/KBIREEMG, %5 LA,

2.3. MERIF AR

e AR LR . ARARE . PER). BXUR. AR, BRIERRR IS IGF-1 KT %R. T8
PP IS IGE-1 ZKF5 ROP KA K455 . ROP 27 K43 A2 8 [ s B ) LA o0 6056 22 43 2R b v
KR FE A KL FILR[2] [3]. IEFERAES X 8. JEH K Plus A TE L. 1 H] ROP & XN ML AL AR

DOI: 10.12677/acm.2026.1693133 1023 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1693133

TR &

JIE 55 TE I A X S 2 [E] Y B 7 S 26 2 3 ROP o ARSI i s 3 11 ROP AU #1414 i % 2H 238
e 4 HAFN 5 BRS040 S A 10 I Aot 24
2.4. GAHESR

Giit TR FH SPSS 25.0 B e . ESA BA keI G 2 RAmMAAG, H LA B (P25, P75)F%
7, WALLECKH Mann-Whitney U £v3%, 2 20 HLHCK A Kruskal-Wallis H &5 ;732878 & DUFIEON & 43
Fb R, 4H0A HL#ER FH Fisher B HkG 5. A LA In(IGE-1) AR A&, AN EAE, HERB A A E
TR RNARERY, JELLE RS JLAE ROP 4L S H, #— B0 MRS IERGIE 5 IGF-1 £EAN[F) 20 22 18] )
KFR. LP<0.05 NEFBGTHHE L.
3. &8
3.1. B/~ )L3E ROP A5 ROP 4HImPRAFIEH B

AWFFILGINE =)L 88 f, HArdE ROP 4 76 5], ROP 4l 12 5|, ROP 2H & JLZ2 A I B AR FE MK

TFIEROP 4., ZRAG = X I P <0.05). ROP ARG TIE ROP 4, ZRALiT¥E (P <
0.05). PRALIH TN Rl S o3 0 07 LB ZE S B Gt i L (3 P> 0.05). W% 1.

3.2. B7)L3E ROP A5 ROP 4A113E IGF-1 K FELE:

F72)LIE ROP 413 IGF-1 /KR 27.3 (21.1, 39.9) ng/mL, ROP 414 25.2 (22.6, 36.9) ng/mL, FH4
PR ZE RTG53 (P =0.754). ESR ROP 4142 5 F1 H AR AR T ROP 4, {HHRIMIE IGF-1 /KF
K5 ROP RAE—FWHRZER. W 1.

Table 1. Comparison of general characteristics and serum IGF-1 levels between preterm infants without ROP and with ROP

1. B/=)L3E ROP A58 =)| ROP AfI— % SR R I35 IGF-1 LLER S #F

A H77)L3E ROP 4l(n = 76) Ep7 )L ROP Hn = 12) GitE P{H
ZaJE(J&) 34.00 (32.29, 35.75) 28.36 (27.71, 34.79) Z=2616 0.009
HA AR HE () 2095 (1780, 2300) 1105 (937.5,2192.5) Z=2.183 0.029
WA 22/76 (28.9%) 9/12 (75.0%) OR =736 0.003
7 26/76 (34.2%) 8/12 (66.7%) OR =3.85 0.053
HE 59/76 (77.6%) 11/12 (91.7%) OR =3.17 0.446
IGF-1 (ng/mL) 27.3 (21.1, 39.9) 25.2 (22.6, 36.9) Z=0314 0.754

3.3. AEIRH ROP S HIE)LIE IGF-1 7KFHE

ROP 4 1 6 . 2 #1 6 %. ROP1 Hi&E JLIMIE IGF-1 /KA 23.3 (22.3,55.3) ng/mL, ROP2 &
JLA 29.5 (24.2, 34.5) ng/mL. AN[A] 54 ROP 4 #2 [8] I IGF-1 /KPR W2 Z 7. BT ROP 1 A1 2
WIREA BN, %45 B B B IGE-1 K ILE B ROP 2 I i X 2 A TR .

3.4. RIEFTIERREE R IGF-1 /K FRILH B LB

PLE#)LAE ROP AUAZ R, FHARIERFIEfRRE 5, ROP 1 3 &% ROP 2 M1 LI IGE-1 /K°F 59E ROP
MR ZE RIS X RIESG ROP 1A JLAT4#EE Y 1.03 (95% CI: 0.69~1.53, P = 0.886), ROP
2 B J LTI EE N 0.95 (95% CI: 0.64~1.41, P = 0.800). 455H4ER, EFEHIFFIEMREN G, BkiiiE
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IGF-1 /K5 5.4 ROP 433 2 (A7 A M 42 31 8. 25 e ih-24 o0k . L3 2.

Table 2. Comparison of IGF-1 levels after adjustment for postmenstrual age

2. RIEFTIERGECFHY IGF-1 LLA 4R

21 5 n FriEfaRe () IGF-1 (ng/mL) p t{§ MIEJG GMR (95%CI) P1{H
HpP2 ) ldEROP 76 35.57 (34.43,36.29)  27.3(21.1,39.9) Sk - 1.00 (Z3%)
B2 ) ROP 1M 6 34.93(34.64,35.11)  23.3(223,553)  0.029 0.143 1.03 (0.69, 1.53) 0.886

HP2JLROP2 M 6 35.43(34.32,35.89)  29.5(24.2,34.5)  —0.051 —0.253  0.95(0.64, 1.41) 0.800

4. WHig

P2 ) LWL 995 4% (retinopathy of prematurity, ROP)& 572 J LA B2 X i I3 78 AE 5 B AR S
R S A TS AUL I LA P e, T SR R D R S AN WA T Be AR, R LE
MEMHEEFERKZ —[2][3]. ROP FIRAEKE S HAEKRE, ARE. SR BERRE. iR
HEA i SR A L EEE WA OB SR 2 M R B AT SR (2] [4]. Forb, ARBRESFIIC H AR fA B S 1 LR
R E BEEAR R, 2 HATIRK ROP 2 ARG A R i fa e . e B SEERITEAR 2] [4]. ASHFFLLS
RN, H=)L ROP 422 J K AR AR ISR T 57 JLIE ROP 4, #&/n K B BOAEA R A LK
A= ROP MIBEZACH R . %45 R 5 H AT ROP Jifi 5 A 5 B L b s i) s fis R 3R A — 3, i A TE I
PRSZE R, ZE RN AR E A NAE N ROP G e« B U B XU A0 IBf FOAZ o 3

IGF-1 &S5 LA VE KR B WEEAEKE T, EALME IR EF R E b BE — ek
HI5][6]. MGILEEE NS o] RFEE3RAG 5K B B R IR AH Q18 FR A AR K IR 738, i B fdiax — i %
PERTHWT, HAEJS S IGF-1 /KSFRIRE N B, 328 0 s 0 A0 0 LI 1 A . BRAER ST IN R, UK IGF-
1 KFAT g ROP RAE K A 9%, FLmT REATL I CLHE 2 0 4 JIE 1457 P9 B2 A A A Ko 9 I 38 P B2 A
Rl AH DI R, DR Sl B ) L AR 5 8 R AV T B RS 55 . (R, B B, IGF-1 AlRe2 s
ROP I RA R JEILFE, HATAE/E N ROP RS VFAS (UM E AE W) 2 b

SRIM, ST IME IGF-1 5 ROP ZJH] 56 &R MG RAFF 5T 45 R IEA 2 —5. a7t ikiE ROP &)L
& IGF-1 KK F3E ROP L, FFIANIK IGF-1 /KF5 ROP KA 8 1 ™ EFEEE A 5[6] [11]-[13]. Fu
LM RALHAF Meta 73 HTHR, BAK IGF-1 /K F5 ROP RUSHEINAFETE— @ KI;  [E P AEH S, B
6 T AR B AE R FE 8 AN £ FE SRR IGF-1 AT RE S5 ROP AR AR . (ABA T FAEREH IEIRES . HF
SE SR BEECR A B R BRI, R WLEE 3] IGF-1 55 ROP 2 [AIFEAE KA i SBR[ 7]-[10]. Bildn, 2550k
7E ROP i3 A 2 (B8 ) L AR SR B AN R #4 VA 4H 2 7] IGF-1 /KPAZALE 2 3% 22 5 s Banjac S 7EHF IEfRES 33
JE e A HEAT BRI NS, IR AR A T ROP &) L2 W] IGF-1 /K PAEE R 2 5% . de Alba Campomanes 55
H Jafari SR FE FIFESR7R, IGF-1 5 ROP Z IR HIJC R AT RE 2 FE0T Gy A IR (] R0 28 s s, I
EAEFTA IGIRY) 5 T ¥IRe R T E M %

& AN RO T8 R 2 S i R R AT RE AR LA R LA T . B 58, AR TRAAN RIAGEE . AR E
Je I e B AR E AN o AN AR AR AR ) L W) LECERE ROP HUfil%s =, IGF-1 5 ROP 2
) (1) 22 7 1) e S o R IR TIESR B AR B8R ROP Ny F: I, 2R 1A) 22 5 v] BEAHNS A BR[6] [9]. F
W, AFIWTER RO ER 4 AN\ . F LR FUOGER) 2 ROP 2 AKE, A EHFiGEEAE ROP. HRiGIT
ROP BifE &, A7t F 2 0F FH ROP 70 . #HECT H¥E ROP B 756797 ROP, 1 Hi#F1 2 i ROP
TEIG R RIS B 88 AT Ak A A B, I TGF-1 2K A b BEWE T i B B 1R 23 JZB6 P2 (3] (6] 7
W, IGF-1 /K FHA B R, ZHA R HE . FrERE. B, MRENK e HIY
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TR &

MK [5] [6] BVKILE IGE-1 Kl HE S W i 240 (IR ZS , AR B L AE SR s 2K,
DU IGFE-1 76 ROP KA K B RE R Bh 28tk AN, AN 70K AOASI 7 v G T & 78 AT RS
M IGF-1 52 &5 F ) mr befk[14] [157],

AR, Hr7 )L ROP 45557 )LAE ROP AIMiE IGF-1 K FZER LG 2= L #E—1% ROP B
Wy Wb fa, 1 IR 2 B L2 18] IGF-1 KRR W82 . ROEFFIENGIE S, AR5 2 7] IGF-1
KPR B R BEER . SRR, EARTFATANRE LTS, BRIE IGF-1 &l A g
BIX Ay 75 K AE ROP, WANEEEIFHLIX 4 1 #1152 #IEH ROP. BRI 2, AR RIFAERE
IGF-1 582425 ROP WIRAEKIE, T feme B ok ill LA S 4152 0E ROP F, IGF-1 X 2417 ROP 73
R IX e 155 . #e 5 2, IGF-1 AIREEE S E N = ) LA S K E « & TR B RS PRl o 14 B
Febr, AL SR AR 5L ROP 41 ™ B8R AR B8 5] [6] [9].

A FANELR] IGF-1 5 F 1 ROP 7 # 2 [MAFLE B E A G, 1T e S FU Rt R BIR BOA 6. A%
W7 ROP &L 1 #ASK 2 #H, RIN 3 LA L. Plus WA T iAIT ROP L. ROP HLHAYHAR 3= 22
RN R I e PR A e, P B AR B 22 e A A B s T IGF-1 A A S A
KT, AIRETE AR KA A KR BRSO AR 5 B R B, MR RE T 91 2 18] ) A0k 43 390 22
RBUKR. CAHFER, IGF-1 5 ROP Z 8 HSCH/EHSE ROP. & 1%: ROP 87 /ST ROP HiffE
NEH[5][6]. BI, ASHEFUSE R HAMEZ BEAE ROP &)L, WARRENE I E IGF-1 £ ROP #FfE i fE
[V AE AN B

SRR 8]t 2 S AT 9 45 B ARRR I R B R 2K . IGF-1 KPR 5L ) L A J5 AR 2 A 3R, T 2 BE T
IENGEE . EFRUEL . ARG K& A S PO IRE T AL [5] [6]. A BFFUR ML A5 ROP & AR [ S B I [H]
AT, BIRIFFH IGF-1 7KV AT R8 JCikEr S o A8 kAR BT B RS . AT R F I PR B R}
(L A, IR IGF-1 BRI GS S, R Ae SR g2 A JE AN RIS ] 2 IGF-1 KPR, R g4
M1 IGF-1 A4k a3 5 ROP R4 HERZ AR R . Bk, AHFFHEIE A T S UMIE IGF-1 A%t F 1
ROP I3 J2= IMME,  TiASRE 7820 VAN A2 JE B IGF-1 KT ROP KA R R i T H o

IbAh, ROP R A2 2 Fh Bl A AN AR J5 R R L R g o ST i), HLBOE < PR E £R A 1E
WOIRE « B B, & TR A B B RS U il R B A R G R R T RES ROP XU AH (2]
[4], RIS AT RESZMA IGF-1 7K-F[5][6]. A FLSZFEAREM TR e8P IR ], FERIE TH IR, Kig
B0 LR B AR RN L R EZBR . BT ROP 4URFI 3>, e b RN gy Nt 245 &, ]
RE SR E . Bk, ABFFERHR R R MGG IR, 52 7 /R Y KPR & 1) Bl -,
ROGWERSETT . R Fil. EFR A EN KSR, IR 2 R R BB M o E, B
B IGF-1 5 ROP Z [A] AL 5 R o

MR IEIRTE S B ET: B, AR RERK S TES, RRnE IGF-1 A s #4A
VLRSI 2, A LA 1 ROP 20 H I W7 (BT ARHE o X T 77 )L ROP FR 2 Rt 15, 47387 LAZ R |
HARE ., REA AR IGIRER R R A FIW . ik, ARG T#— 20 IGF-1 &
WP REE AT TR, 320 ROP &)L, B IGF-1 Bl 73 BN EA MR (6 T AR A= Ak =
JU~ =)L FEE ROP mifG B L, BR&h & s AN i B8 K Fabrr, IGF-1 275 B A 5 4 1w
METMERE— B, KRR ATIEM T, R —KFER S AN IGF-1 KF, H&H
JA L HAEAREE ST B IR RTTE K KRR AT RS DL, A AR, DAVEAY IGF-1 /£ ROP
SRS TR 530 095 17 32 T w4 SE BB

{ERAXTE FAVIRAFAE AT SRR 55—, AW s BB T, FEARER /N, JLH ROP 4L
1241, H 1B 2 % 6 0, Siilee AR, FIREAPIERRERIISLZE RN . B, RHFFTRHAM
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TR F

ROP J5 Bl 3510 FHIARRER B, = 3 W1 R LA b\ Plus 78 ) 751697 ROP Wifdl, PRI 78 4 it 3 2 i&
FEIE ROP AR, 5=, ZBEUBIEATFT Bt A BEAR I R BBk S8 VR RO IR, ASBIE FE R AT B L i
IGF-1 #4553, RAEFZIESGE— [KHF IE AR R I (] sl b AT SR I, DRI E i AN REVPAN IGF-1 B 822 sk &
H5 ROP KAMBEEZ A IS 1A R AR BB0U,  H TR R S B AR I PR BORMSCER B BR A, 5150 7T BE RIS 52
Wi ROP A5 J2 IGF-1 7K B AR AT 2R IR A SG BRI 3R RESRAF e Bl %, BIREUTIR DL, &AL, HaniL.
EIRSCRE AR RIS, AW FOR GO0 A AR A R R AT /0 . B T, AW TUREACRIR
TH BT, BT RSN VR P IRAIE . ARRAG T R B I T RERTHEVERT 7T,
{ZIR T TT 58 F GRS O B A 0 S AR SR IR PR Bk, JFAESE— I IR s A MM IGF-1 /K-, i
Z KA oWt — B8R0 IGF-1 5 ROP AR R it g 2 (B RK 2R

LR EPTE, AW FORMEE RIS IGF-1 /K75 5477 JL ROP &A= ke 4170 W 2 IR AR 8 2 it 2
Ko AT LA 1 IR 2 B0 E R FIEE ROP &L, SIS IGF-1 Rl 73 2 A B A TR
2 JA AN A A EE AT ROP RS i b SR E I R T A o 5 R RUASHIT FUREAS B . BRI AN 2 HLIR
I RIEHIA R, A BEHEIE S 2 IGF-1 4£ ROP KA K JE i I AEAE F] o« RKRAIFITRAAFEA . Zrhils.
HIBEVEWTFE, JF45 & a0 IGF-1 Ml S B A G R 3R, 0t — 2D PO FLAE ROP IR THEIN A5 155 12E & PP
HH ERT I PR AL

B M

AW FEIRAF BRI T AL PR AR BT AS BEZS A S HEHE(H LS 2023011602).
EHEIWMB

2023 4 FEERIG TR ZE RV I H (fS: 2220009000263)

S8
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