e 408 - W EF 5K 2026 % 2 A% 23 %% 38 Lab Med Clin, February 2025, Vol. 23, No. 3

-t Z . DOI:10.3969/j. issn. 1672-9455. 2026. 03. 020

EHZEZEHME RBP-4.Sfrp-5 KER NLR
ST iRAERFEENBRERHNEER

Frm  RETF.E R

THRFHIEEFRRBEFTERER/ HdAFR_ETE-ARER: L Z4#;2. & =&, #dFi& 4115000

i ZE.BHHN KA FeFTHRaigiEsgs®g 4(RBP-4) . oA A WA X &g 5(Srp-5) K-F
P b b gm Rt 2/ R B dm e it O A (NLR) 5423k 48 R R (GDM) X A fe R E B X 2. Fik &R
2021 5 3 A £ 2024 F 3 A EZREAFHAT F R SW 710 6] S FaE A B4, 5 L IR 2 £ % I it
A7 E A 700 B AE S B At A bR, RSB GDM X AW LR S#Fa s h GDM 444k GDM 48, #R3EH
Bk ok FdaI s ArRpampRiaa,. RN SR K Logistic MA@ FaLX 4+t G DM ey FaBE %,
58] %X TAE4FAE(ROC) Wy 5 5 #7 fo 7 RBP-4.,S{rp-5 . NLR 3 5% & B A e i 5F &8 F 2 F 3L 2 B R B 69
ML, R R MAhE RBP4 KFF NLR & T B4A, i Sirp5 KPP FBA, 279 A%ITFE
SL(P<C0.05), GDM 2334k R & 354 =>24 kg/m” . B AR R B3 w =20 kg, B FE S o A <1 h, B ¥ BE K
BF R <7 h &9 #) & T3 GDM 41, £ 53 A 43t 5 & XL (P<0.05), GDM 206 RBP-4 K -F 4= NLR & T 3E
GDM 41, d % Sfrp-5 K-FALTIE GDM 40, £ FH A LHFEX(P<0.05), % W& Logistic @ASHLERE
T RMARR T3 H =24 kg/m” VB HIK R T =20 kg, B FWESH B E <1 h, B F AR <7 h & hiF
RBP-4>>14. 16 ng/mL NLR=>3. 44 ,Sfrp-5<(8. 54 ng/mL 4 &§# % %X % GDM # &% B £ (P<0.05), =R
B 4k RBP4 K-FZ NLR & F R4, foik Sirp5 K-PFALTF R4F4, £ F A %5 &L (P<<0.05),
ROC M A S M ERIL T, i 3 RIMAFKRSTAN S FEFREHRRABETERAUC) A 0.848, K T
7# RBP-4, Sfrp-5 Z NLR # 3 F78 M 69 AUC (Zgpps v smme = 2. 165 Prgpy o smses = 0. 030s Zgis . smms =
2.533 Pups o, smime =0. 011, Z ko smmes =2. 648 Puigo. smme =0.008) . &if MK TEZHF L, 5HF
42 % -3 o % RBP-4 K F & NLR # 3 ,Sfrp-5 K P&, R AR TR GBS . 2 HRATH KT S . BF
iE B BT 18] BBk BR BT 6] 22 Y B fe ik RBP-4 K & NLR & . Sfrp-5 K F BAK 3 7T 4 3% i &5 8 342 GDM
A R e, 38 it 4 ) - 48 £ 7F RBP-4,Sfrp-5 K+ & NLR H 8 T M S 2a ey 0% 5,
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Relationship between serum RBP-4,Sfrp-5 levels and NLR in early pregnancy of elderly pregnant
women and the occurrence of gestational diabetes and maternal and infant outcomes”
JIANG Yangiong' sSONG Huiping™ ,LI Cheng'
1. Department of Obstetrics ;2. the Second Department of Obstetrics ,Changde Hospital Affiliated to
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Abstract: Objective To investigate the relationship between the levels of serum retinol binding protein 4
(RBP-4) , secreted frizzled-related protein 5 (Sfrp-5) and the neutrophil/lymphocyte ratio (NLR) in early
pregnancy of elderly pregnant women and the occurrence of gestational diabetes mellitus (GDM) and maternal
and infant outcomes. Methods A total of 710 elderly pregnant women who were registered and underwent
prenatal examinations and deliveries at the hospital from March 2021 to March 2024 were selected as the study
group,and 700 non-elderly pregnant women who underwent prenatal examinations at the same hospital during
the same period were selected as the control group. Elderly pregnant women were divided into GDM group and
non-GDM group according to the occurrence of GDM. Elderly pregnant women were further divided into poor
outcome group and good outcome group according to maternal and infant outcomes. Multivariable Logistic re-

gression analysis was used to analyze the influencing factors of GDM in elderly pregnant women. The receiver
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operating characteristic (ROC) curve was drawn to analyze the predictive value of serum RBP-4, S{rp-5 and
NLR alone and in combination for poor maternal and infant outcomes in elderly pregnant women.
Results

and the level of serum Sfrp-5 was lower than that in the control group,and the differences were statistically

The levels of serum RBP-4 and NLR in the study group were higher than those in the control group,

significant (P<C0. 05). The proportions of pregnant women with GDM who had a pre-pregnancy body mass
index =24 kg/m”,increased body weight during pregnancy =>20 kg.,daily exercise time <C1 h and daily sleep
time <7 h were higher than those of non-GDM group,and the differences were statistically significant (P <<
0.05). The levels of serum RBP-4 and NLR in the GDM group were higher than those in the non-GDM group.,
and the level of serum Sfrp-5 was lower than that in the non-GDM group,and the differences were statistically
significant (P<C0. 05). The results of multivariable Logistic regression analysis showed that pre-pregnancy
body mass index =24 kg/m’ ,increased body weight during pregnancy =>20 kg, daily exercise time <1 h,daily
sleep time <{7 h,serum RBP-4 =>14. 16 ng/mL,NLR =3. 44 and Sfrp-5 <(8. 54 ng/mL were risk factors for
GDM in elderly pregnant women (P <C0. 05). The levels of serum RBP-4 and NLR in the poor outcome group
were higher than those in the good outcome group,and the level of serum Sfrp-5 was lower than that in the
good outcome group,and the differences were statistically significant (P<C0. 05). The results of ROC curve a-
nalysis showed that the area under the curve (AUC) of the combined prediction of serum RBP-4,Sfrp-5,and
NLR for poor maternal and infant outcomes in elderly pregnant women was 0. 848, which was larger than the
AUC of serum RBP-4, Sfrp-5 and NLR alone (Zgppy .. 5 iems combimed = 2. 1655 P Rrips s 5 items combined — 0. 030,
Z S5 ws. 5 items combined — 2+ 933 3 P s1p5 5. 3 items combined — 0+ 0115 Z\1R ws. 5 items combined — 2+ 6485 PNIR ws. 3 items combined — 0. 008D,
Conclusion Compared with non-elderly pregnant women,elderly pregnant women have higher levels of serum
RBP-4 and NLR in the early pregnancy stage,and lower levels of Sfrp-5. Moreover, higher pre-pregnancy body
mass index,excessive weight gain during pregnancy,less daily exercise time and sleep time,higher levels of se-
rum RBP-4 and NLR in the early pregnancy stage,and lower levels of Sfrp-5 all may increase the risk of GDM
in elderly pregnant women. Detection of serum RBP-4,Sfrp-5 levels and NLR in the early pregnancy stage is
helpful for predicting the maternal and infant outcome of elderly pregnant women.
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1 #AREAE
1.1 — %R $EHL 2021 4F 3 H & 2024 4F 3 A 4F
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£1 WRAMHBE—REBLE(T+s)

ZR i AR 5 4R A
M o RGO FER (D , R )
(kg/m™)
WF9E4H 710 1.8140.52 1.2540.33  23.0543.11 39.84+3.06

XFHEZH 700 1.7840.54 1.23%+0.35 22.86+2.92 40.02+2.96
t 1. 063 1.104 1.120 —1.122
P 0.288 0.270 0.263 0.262

1.2 hik

1.2.1 FEZwekhlicdE RSB REIE I
1o S 2P U A I S AR AR 2 B A I G 0 L R
GRANUIRCI AN TS E 3 SN e g e TR B



« 410 - MIEF SR 2026 F 2 A% 23 %% 3 M

Lab Med Clin,February 2025, Vol. 23, No. 3

W B A S 0] 25155 O
1.2.2 %% RBP4, Sfrp-5 /K F# W } NLR if

BOREX A MR H R (8~12 DG RE
JE KM 4 mL. B2 mL PL 3 500 r/min B.0> 5 min.
TR J2 3 5 ok il K 8 R 3 5 A I Ifi v RBP-
4. Sfrp-5 KV AR & B0 AW AL 5
BURH 2 mL &Ml br AR, 8 43 4 A 2 108 43 14 CREAR
AR B 7 A7 BR S /)L 5. BH-5160CS) A6 Il
NEU 1 LYM. 8 NLR., NLR=NEU/LYM.
1.2.3 ORI 0 A O I A 0 A T
IR 22 (0 2 28 ~ 28 JA MM L IF 2 % 4 5 38 W B
HE I 240 GDM & AR 7 0 B2 300 25 1 1 f =5, 1
mmol/L;%&J5 1 h B >10. 0 mmol/L;%& )5 2 h Ifii
Bi=8. 5 mmol/L, fEAE 3 1 AN a] 5, H B 45 A ik
ok = T UL EARMES AT 672 GDM. AR #E GDM
KA K R 22 18 GDM 4 RIHE GDM 4.
1.2.4 FfiYF RATIZE8AIE W 7 X pE U 22421105
U, c SR R B 25 IRy, A 4R L IR R B L RS i
SR R IRSE R AL P L KL B A2 JLAR i B B
EILERER LA RS R, RIEREE )R &
#H2ES AN RAM B4,

1.3 Siit2ehbs R SPSS24. 0 88 844 43 M1 %k
. MFAEESS MM EER D 2 £ £R,2 411

B WFSRALE) GDM kAR FRAS B AR EA2E Ry kA
RS TR, 2RI A5 EE L (P<<0.05),
201 2243 40 A GDM 4, 509 fil Z2 {3 40 A dF GDM
A W5 h GDM By kA% 28. 31 %, 59 #2214
AN L651 B2 A A RIF4  BF o 4l b A R
WL R RN 8. 31% , A A Kk 1 59
ANREBEE /L e 6 f B aE 4 6,775 1
19 ) VE =L 9 ] L AL 11 41 g A LA if B 6 491
A LER A B, JEE 22 23 BiIA R B EER
WL 4 B BRI R Y 3 L e i 13 6L R L
5 VERJL 3 B AR LA ok 3 iR AE LS R 2
B, W 3.

2.3 GDM 4 A4k GDM A IE K%k L GDM 41
FHE GDM 446 b RR BE | BE A AR 3 5 0 o BB R
L R IR L, 2 R RS E (P>
0.05), GDM 427 Fif {4 i i 45 =24 kg/m” . 2 W1k
=20 kg, H %38 g i8] <1 h., H % BE R i
H<<7 h WG & T3 GDM 4, 2 R WA S5 &
M (P<20.05), GDM 4 IfiL{# RBP-4 /KF 1 NLR @&
Tk GDM 41, IfiL#E Sfrp-5 KFE T3 GDM 4, 2 5%
RS0 L (P<C0.05), W 4,

=2 T 3T A F0 3T BB 4R M iF RBP-4.Sfrp-5
KFER NLR B8 (x+s)

FeRCR I ST REAS ¢ K 3. THECSEOR DL g sl i 4y 4l n  RBP-4(ng/mL)  Sfrp-5(ng/mL) NLR
RERCHB R K8, RAZHAE Logistic  #%4 710 14.16+3. 14 8. 541,27 3. 4440, 67
WHH P e 2 0 & 4 GDM RE &R . 28152 simar 700 12.0142.14 10.2541.59 2.7140. 52
# AR RRAE (ROC) i 2 43 7 1f 7% RBP4, Sfrp-5. t 15. 003 —22.329 22. 833
NLR Ll IR & R IR e 2 OB RE /AR BL 0,001 o001 0,001

MWAAE , 22 F A (AUC) i % ] DeLong ¥ 5,
L P<<0.05 HERAGITFE X,

*3 HRAMMBAHACODMMARBRERZEEBR

2 & R ‘ bR ()]
2.1 BRIl JRALIM T RBP4, Sfrp-5 K e . DM TRERLR
NLR 4 BFFE4Limiis RBP-4 KF-F NLR R W4 710 201(28. 31) 59(8.31)
MRZH L L3 Sfrp-5 AKCFAR TXF A, 2R HEHRITF yma 700 154(22. 00) 33(4.71)
BN (P<0.05, W2, x? 9.210 7.472
2.2 WHRAHAFMX IR GDM MR R BEEEG5 )R KA P 0. 002 0. 006
%4 GDMAFIE GDM AMGKRBH B2 (% )3 = +5]
5 ., ) SO 20 U AR R (kg /m®) 2 TR D Cleg)
35~40 =40 EP R ORE R L <24 =24 <20 =20
GDM 41 201 128(63.68)  73(36.32) 116(57.71)  85(42.29) 82(40.80)  119(59.20) 94(46.77)  107(53.23)
4k GDM 4 509 297(58.35) 212(41.65) 281(55.21) 228(44.79)  285(55.99)  224(44,01)  303(59.53)  206(40.47)
X%/t 1.705 0.367 13.325 9.521
P 0.192 0. 545 <20. 001 0.002
i ) WA AR P g T DRI R 23/4¢/ Q) PRI (PO
A T A & <2 =2 <2 =2
GDM 4 201 67(33.33)  134(66.67) 76(37.81)  125(62.19) 119¢59.20)  82(40. 80) 128(63.68)  73(36.32)
Ik GDM 4 509 146(28.68) 363(71.32)  160(31.43) 349(68.57)  283(55.60) 226(44.40) 323(63.46) 186(36.54)
X/t 1.483 2. 640 0.762 0. 003
P 0.223 0.104 0.383 0.955
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s GDM @EFdE GDM Al R E R [n (%) = +5]
H % iz gl i 8] (h) H 3 B B 5 1] Ch)
215 n RBP-4(pg/mL)  Sfrp-5(ng/mlL) NLR
<1 =1 <7 =7
GDM 4 201 116(57.71)  85(42.29) 115(57.21)  86(42.79) 16.45+4. 33 7.25+1.43 4.01-40.92
3k GDM 41 509 220(43.22)  289(56.78) 226(44.40)  283(55.60) 13.2543.14 9.05+1.55 3.21+0. 86
X2/t 12.136 9.478 10. 921 —14.750 10. 629
P <20. 001 0.002 <20.001 <20.001 <20. 001
2.4 ZHHFE Logistic AN E%LZ4E GDM B X (P<0.05, W7,
Fm AR L4 GDM &A1 /JUJI/** x5 TERE
BE 4P EFAGIFE XA EN A ® ORE 2 Wit i1
WK 5, #HTLZHE Logistic MIH4Hr. 458 8R, GDM & 415 k4 GDM=1.4%E GDM=0
ZHRT R B S B =24 ke/m® B8 A T R = 20 2P A B AR 2 =24 kg/m”=1,<24 kg/m" =0
Z 1A B k14 =20 kg=1,<C20 kg=0

kg H#32 g B A]<<1 h B % BEAR A (8] <<7 h B i v
RBP-4>=14. 16 ng/mL,NLR>=3. 44, Sfrp-5<(8. 54
ng/mL A E 220 % GDM a6 I £ (P <
0.05), W% 6,

2.5 REAMARAIiMmE RBP4, S{rp-5 /KF K&
NLR % AR RBP-4 K3 K& NLR & T R
WA, MG Sfrp-5 KPR T R4, 2 RWAE G I 2%

H 4 iz Byt i)
F B A e )

<1 h=1.21h=0
<7h=1.=7 h=0

RBP-4 =14.16 ng/mL=1,<14. 16 ng/mL=0
Sfrp-5 <8.54 ng/mL=1,2>8.54 ng/mL=0
NLR >3.44=1,<73.44=0

1 : RBP-4 . Sfrp-5 . NLR A 38 2 {8 E 17 A

x6 ZHEE Logistic IANMES R ZHEZ4E GDM W MEZR
% B SE WaldX* OR OR 1 95%CI P
ZR i A 5 4 A 0.613 0.213 . 283 1. 846 1.216~2. 802 0. 004
ZE A B 3 0.515 0.196 904 1. 674 1. 140~2. 458 0.009
H ¥ 32 3l i} i) 0.584 0.188 . 650 1.793 1.241~2.592 0.002
H 1 MG Asf (1] 0.515 0.196 . 904 1. 674 1.140~2. 458 0. 009
RBP-4 0. 556 0.174 211 1. 744 1.240~2. 452 0. 002
Sfrp-5 0.722 0. 204 .526 2.059 1.380~3.070 <<0.001
NLR 0.559 0.178 862 1.749 1.234~2.479 0. 002
®7 BEHAMFTRAME RBP-4.Srp-5 e I A AR A e R R I (E DL R A I 2
KF R NLR EE8 (7 +s) T A AR R RO IR AR (B =0, =1),
£ 3] n  RBP-4(ng/mL)  Sfrp-5(ng/ml) NLR 17 RBP-4.Sfrp-5.NLR BA I 7 e & #6562 &, 22
FR4 59 15.8744.02 7.92+1.03  3.95+0.74 il ROC #h 2k, %523 8o, il RBP-4.Sfrp-5.NLR
RS 651 14.0043.47 8.6041. 29 3.3840. 61 156 TN & i 2 A B B A R AN R AUC R 0. 848,
P <0. 001 <0. 001 <0. 001 (Zxpps s, smma = 2. 1650 Prapio s = 0. 030,
Lsips o, smies — 2. 9337 Psps o smme = 0. 011,
. § . Z IR ws. sigies = 2. 648 P ik s, smms =0.008), HLF 8,
2.6 Iﬂl‘{jﬁa RBP*4‘Sfrp*5 & NLR ﬁﬁl&ﬁfé‘*\/ﬁ{m”ﬁ’ NLR wvs. 331k £ NLR vs. 3%k 4 =
=38 Mm% RBP-4.Sfrp5 B NLR B EEARNN SR Z2ABRER/A R KN E
&R P AUC AUC 1y 95%CI R R D o A AT M ORI
RBP-4 <<0. 001 0.794 0.762~0.823 86. 44 64. 36 15.02 ng/mL 0.508
Sfrp-5 <<0. 001 0.754 0.699~0. 808 61.02 79.11 8.12 ng/mL 0. 401
NLR <0. 001 0.737 0.674~0.799 77.97 62.67 3.76 0. 406
3 TR A <0. 001 0. 848 0.820~0. 874 61.02 97.70 — 0.587
. — RN TR .
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1 hH#BEMRES ] <<7 h 2&i#2E%4% GDM 1 fE
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Y0 W ARG A R L o R g I 2R KT R A 2 A R T
U R EER GDM & A XU I i 2 0
TEPHI RN 22 30 0 B AR BT A L1 0 H R iz gl B ]
PRAIE 78 2 1 B B Ao (), I 22 30 A i 0 e A B
RBP-4 == ZLAE g 7 41 23 v 36 35 143 3, BB 3l 2 5
e Jie 5 28 A 5 A% T B AR R R T s K T TR ik 2
W, T B ARPLRE Y T R 3 i, RBP-4
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GDM 41 Il % RBP-4 /K F @& T4 GDM 41, H 1 i
RBP-42>14. 16 ng/mL J & #4210 % £ GDM 1 & F
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i i LAY R N A A K R AR L X 4R R 2

WM RBP-4 X #0508 22 00 B 2R 45 R A — e VEH .
Sfrp-5 J& T3 s AU 3 ith A0 OC 82 (1 K i B, 7] 38
i PELE A Wntba B RG] Wnt {55 8 # . i
T 410 7] S B 14 4 S 200 M 10 38 0% R 4 E PR 19 43 0, A
{22 10 v, Sfrp-5 BB I8 i H b R AE 1 R R 42 1
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GDM M EHRBER —E KRR, ARG L ER,
GDM AL 1M3% Sfrp-5 /KL T4 GDM 4., il i Sfrp-
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(P<C0.05), 4r#r st B M AR K P By Sfrp-5 BE i o 52
el JB & (3 240 L %) T BB RN JEE 5 A B 1L il AR L S ik
BEMPLE KA, N E— 2w &R E kR
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B Sfrp-5 s M s i 2 H B B85 /. ik,
Bl Sfrp-5 7K1 1Y FEAK, B 5 R ASHT 2 s, 5 B
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