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[ Abstract] Objective To explore the predictive value of serum Nesfatin-1, Kisspeptin, and fatty acid binding protein-
4 (FABP4) for poor pregnancy outcomes in patients with gestational diabetes. Methods From January 2023 to September
2024, 139 patients with gestational diabetes admitted to the Obstetrical Department of Tangshan Maternal and Child Health Hos-
pital were labeled as study group. Another 139 healthy pregnant women who had normal pregnancy tests were labeled as the
healthy control group. Complying with blood glucose control status, the study group was assigned into well controlled group
of 49 cases, poorly controlled group of 54 cases, and high-risk group of 36 cases. The study group was assigned into good
pregnancy outcome group (n=94) and poor pregnancy outcome group (n =45) based on whether the patient experienced
poor pregnancy outcomes. Enzyme linked immunosorbent assay was performed to detect serum Nesfatin-1, Kisspeptin, and
FABP4. Logistic regression was used to analyze the influencing factors of poor pregnancy outcomes. ROC curve was drawn

to analyze the efficacy of each factor alone and jointly in predicting pregnancy outcome of gestational diabetes. Results The
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study group had manifestly higher serum Nesfatin-1, Kisspeptin, and FABP4 than healthy control group (P <0.05). The Nesfa-
tin-1, Kisspeptin, and FABP4 in serum increased sequentially in well controlled group, poorly controlled group, and high-risk
group (P <0.05). Univariate analysis showed that the proportion of adverse pregnancy history, fasting blood glucose, serum
Nesfatin-1, Kisspeptin, and FABP4 levels in the group with poor pregnancy outcomes were higher than those in the group with
good pregnancy outcomes (P < 0.05). Multivariate logistic regression revealed that elevated levels of serum Nesfatin-1,
Kisspeptin and FABP4 were risk factors for poor pregnancy outcome in gestational diabetes (P <0.05). ROC curve revealed
that the area under the curve (AUC) of serum Nesfatin-1, Kisspeptin, FABP4 and their joint in predicting poor pregnancy out-
comes in patients with gestational diabetes was 0.825, 0.820, 0.838 and 0.939, respectively. The AUC of joint prediction was
higher than that predicted by Nesfatin-1, Kisspeptin, and FABP4 alone (Z£=4.618, 4.449, 3.925, P<0.05). Conclusion The
serum Nesfatin-1, Kisspeptin and FABP4 in patients with gestational diabetes are elevated, which can be used as potential indi-
cators to predict the poor pregnancy outcome of patients. And the joint prediction of the three is more effective.
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Tab. 1

the healthy control group of pregnant women

S5 LK RS R B S R A

GRS B 2H A R Xof IR 2 22 i HE 2k BORY LUK

Comparison of baseline data between the study group and

M R R IR P R S R

VN e . TR IRA] A URBE RS AL

e R op WX ZHm . R A EA 4 A (n=130)  (ne139) T P
(FABP4) Z 55 B8], 76 18 i 40 A oAb i 72 s AR (x £, %) 28.26+3.15 28.64+3.72 0.919  0.359
Fo3k B 2 ZHEH, TE AT UR SRR RS e i F b % ZHRBMI(x £5 ke/m?) 22.69 £3.12  22.86+3.05 0.459  0.646
[7.8] o - ) ) ZJE (% £5,J8) 31.85+3.61  31.25+3.39 1.428  0.154
%E?VEF@ o H U, Nesfatin i Kisspeptin, FABPS PR BRI 59(42.45)  51(36.69)  0.963  0.326

— HICA TR IR PR L s b FE T I, AR (Hl(%)] %77 80(57.55)  88(63.31)
58 LE o A 4 R 0 OB R R R B ML Y Nesfatin-1 | R [ 5% ) ] 58(41.73)  65(46.76)  0.715  0.398
Kisspeptin , FABP4 TKSEAS AL By H5 R BT IR SS R W R [ (% ) ] 55(39.57) 64(46.04)  1.190  0.275
. FlEE Rl (%)]  59(42.45) 68(48.92) 1.174  0.279
Ty N N ; = HE X = 4 12t g ’
FORFDRAE AUy 500 A Ui U R A 2 A e o ARZEL[HI(%) ] 51(36.69) 69(49.64)  4.751  0.029
ML AR BT, FPG(% +s,mmol/L)  4.15+0.93  5.05+1.18 7.062 <0.001
1 BRERE TG(% + s, mmol/L) 1.59+0.32  1.67+0.38 1.899  0.059
. TC(x +s,mmol/L)  5.67=1.29  5.97=1.38 1.872  0.062
A Bev sl 4 .

L1 IIRBER 9HA 2023 4F 1 H—2024 49 A 1L HDL-C(x +s,mmol/L) 1.76+0.35  1.84+0.41 1.750  0.081
T AL e P~ BHISCA ) L ORI R i H 3 139 4 IDL-C(x+s,mmol/L) 2.68+0.51  2.79+0.58 1.679  0.094
ﬂgﬁ{j}ﬁ;{%‘ﬁ{ﬁgﬂ’%iﬁ[ﬁ]%ﬁ@*ﬁﬁﬁﬂ@@@zﬁﬁﬂ 139 W46 6 (x + s, mmHg) 112.08 £21.73 116.50 +25.48 1.556  0.121
FFIHE (2 +5, mmHg) 71.15+14.53 74.42+16.03 1.782  0.076

AR R X L G O R s L 2 S R 2 7= o
FE 25 I (FPG ) 7K i Tt B X 4L (P <0.05)
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FAR A 2 1E A 2 R K0 3 ml, 250, BCE
T, IR PRAERERS o ™ & e IR 6 2 WO o 3700 6 6
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IR B A [ RS (R0 BHE B BRA W (55
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PO AT RS PR AL A A P i B A4 (HDA,, <
7% )49 ] FEA R4 (HbA, 7% ~ <9% )54 {5 Fl
T UGV 2H ( HbA,, =9% )36 i,

1.3 St i SPSS 25. 0 #AE AT 88112
O3HT, IESAT AR THE VORI x + 5 FR, BTl A
A ¢ R IRyl L IR 2R 5 25 40 BT 5 THECRORE USRS A
Fo(% ) Fm , RART7 () K56 5 SR FH Logistic 11443
MRS PRI (B B A RAT RS R R R & 1 %
W& TAE R E (ROC) £ 73 M7 Il ¥ Nesfatin-1 |
Kisspeptin ,FABP4 X 4T U< HAME R 955 £8 5 4T iR 45 )=y 19 il
MALHE, P <0.05 NERAGIHE L,

2 & B

2.1 RURMERIRG AL AN B X FRZH Z2 4 1135 Nesfatin-1 |
Kisspeptin \FABP4 7K V- LU 8¢ 4F Uk W% IR ik 41 1l 75
Nesfatin-1  Kisspeptin , FABP4 7K - i 3 55 T it B %of FR
H, ZRAGHFEX(P<0.01),05K2,

2.2 N [A] I B ¥ I AT AR R R R I T
Nesfatin-1 Kisspeptin , FABP4 /K HeAg 5 1 B4 W0
2 PRI KA g AU WP 2H B 35 1LY Nesfatin-1 |
Kisspeptin \FABP4 7K-VAR IR It i, 22 A Geit 7 5 X
(P<0.01),W3%3,

2.3 SN EEEIRES R BRI R AT I IRES R
R4 AR 2275285 e, FPG M IfiL 7 Nesfatin-1 |
Kisspeptin ,FABP4 K& TR R B 4H , 25

SR G FE X (P <0.05) , M4EH 2R BMI 225
PRAIAZEAY R W s s A AR O
TG . TC \HDL-C .LDL-C W 45 J& | &F 5K 5 4 Fh #5022 5+ 3
TG FE X (P>0.05) , W#E 4,
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Tab.2 Comparison of serum levels of Nesfatin-1, Kisspeptin, and

FABP4 between the study group and the healthy control

group of pregnant women

- Nesfatin-1 Kisspeptin FABP4
EE L (a1 (ng/L)
XTI 139 1.85+0.34  54.25+11.24 15.84 +3.07
IEYRBEIRAGZH 139 2.69 +£0.57  78.59 £16.72  24.69 +4.12
{8 14.922 14.244 20.307
P1{E <0.001 <0.001 <0.001

3 ANIR] AR F 17 O G U U PR A8 L9 Nesfatin-1 |

Kisspeptin ,FABP4 IKF e (x%5s)
Tab.3 Comparison of serum levels of Nesfatin-1, Kisspeptin and
FABP4 in pregnant women with diabetes under different

blood glucose control conditions

" Nesfatin-1 Kisspeptin FABP4
49 %
(pg/L) (ng/L) (pg/L)
PHRWA 49 2.36+0.29 69.36+7.43  21.95+2.41
BHIARIWA 54 2.71 £0.36* 78.61 £8.69* 24.76 +2.88"

1 JRURS: 3720 36 3.09+0.41* 91.13 £10.02% 28.32 +3.09%
F1{i 45.016 65.788 54.429
P1{E <0.001 <0.001 <0.001

T 5 RS, P <0.05; SEHIA R WAL E, P <
0.05,

2.4 SEURGEORIBINE RS B AN RATIRSS i 2 &R
BT DAREUR IS s A i R4S Ry e 5 R4 (U2 =
0,7 =1)MHEAR, L ik P <0.05 MHEFR[ AR A2
P (A =1,J6=0) FPG L& Nesfatin-1 , Kisspeptin ,
FABP4 KV (¥ g i) | h HAS & i IT Z &R
Logistic /1107387, 25 R 7R, 1% Nesfatin-1 , Kisspep-
tin ,FABP4 7K V- T 5 J2 A W 0 R s F8 3 AR WR 45 ) A
BINER P ZE (P <0.05), W5,

2.5 Ifil# Nesfatin-1  Kisspeptin ,FABP4 Fflt K BEA 1
fli B IR IRES /) I HONIALRE ROC 24 2R B, i
8 Nesfatin-1  Kisspeptin , FABP4 } = 3 B & 10 4 Uz
SRR R BB A RAEIRSS Jmy i th 2 T AL (AUC) 2
SA 0.825.0. 820 .0. 838 .0. 939, A FIM ) AUC &
T Nesfatin-1 , Kisspeptin ,FABP4 B T (Z=4.618,
4.449 3.925,P<0.05) , WK 1 %6,
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Tab.4 Single factor analysis of factors influencing pregnancy outcome of diabetes patients during pregnancy

moH IR URES R R4 (n =94) IFIREE AR RWEAL (n =45) 1/ P
AR (x x5, %) 28.25 +3.87 29.47 £3.95 1.727 0.086
287 BMI(x %5, kg/m?) 22.64 £3.05 23.33 £2.74 1.289 0.200
ZafH (x x5, ) 31.02 £3.15 31.72 +3.24 1.215 0.227
FEIEZRBI (% ) ] W= 30(31.91) 21(46.67) 2.851 0.091
EZaal & 64(68.09) 24(53.33)
RIS [ (% ) ] 39(41.49) 26(57.78) 3.243 0.072
W AR [ (% ) ] 38(40.43) 26(57.78) 3.688 0.055
HIE =L H(% )] 41(43.62) 27(60.00) 3.269 0.071
ANRZELH(% )] 40(42.55) 20(64.44) 5.834 0.016
MRS BB (% ) ] ] R AT 36(38.30) 13(28.89) 2.204 0.332
EHAR 37(39.36) 17(37.78)
o AL 21(22.34) 15(33.33)
FPG(x +s,mmol/L) 4.81£0.57 5.56 £0.69 6.770 <0.001
TG(x +s,mmol/L) 1.64 +0.31 1.74 £0.35 1.706 0.090
TC(x +s,mmol/L) 5.89 +£0.71 6.15 +0.89 1.857 0.065
HDL-C(x %5, mmol/L) 1.85+0.24 1.81£0.22 0.720 0.473
LDL-C(% + s, mmol/L) 2.73 £0.49 2.91 £0.56 1.934 0.055
Wi % (% = s, mmHg) 115.24 +15.69 119.12 £16.53 1.341 0.182
#F3KE (x +5, mmHg) 73.59 +8.15 76.15 +8.23 1.727 0.086
Nesfatin-1 (x =5, pg/L) 2.43 £0.48 3.24 £0.59 8.628 <0.001
Kisspeptin(x +s,ng/L) 73.09 £10. 12 90.07 +£12.69 8.507 <0.001
FABP4(x %5, png/L) 23.02 £3.15 28.17 £4.02 8.227 <0.001

RS5 ZHEK Logistic [H1IH 587 4 IR 05 JR R B35 T IRZS R
AT

Tab.5 Multifactor Logistic regression analysis of factors influen-
cing pregnancy outcome of diabetes patients during preg-
nancy

W H B1E SEf Waldf6 PfH ORf{H 95% CI

AREZEF=41 0 0.403 0.219 3.383 0.066 1.496 0.974 ~2.298

FPG 0.068 0.398 2.937 0.087 1.978 0.907 ~4.315

Nesfatin-1 7% 0.870 0.329 7.000 0.008
Kisspeptin %  1.107 0.425 6.783 0.009
FABP4 1.256 0.495 6.440 0.011

2.388 1.253 ~4.551
3.025 1.315~6.958
3.512 1.331 ~9.266

&R 6 M7 Nesfatin-1 Kisspeptin . FABP4 Bl K 1564 T 4 %

SUPHR PR B LIRS SR K E
Tab. 6  Efficacy of serum Nesfatin-1, Kisspeptin and FABP4 a-
lone and jointly in predicting pregnancy outcome in pa-

tients with gestational diabetes

~ ) 2%

15 ¥ B Auc 95%Cl  HUIRE RS *SM
H

Nesfatin-l ~ 2.77 pg/L 0.825 0.754~0.897 0.778 0.734 0.512

Kisspeptin  80.95 ng/L  0.820 0.747 ~0.893 0.756 0.809 0.564
FABP4  25.29 pg/L  0.838 0.761 ~0.915 0.800 0.798 0.598
“HBE 0.939 0.898 ~0.979 0.822 0.968 0.790

B 1 Ifil3% Nesfatin-1Kisspeptin , FABP4 Bt 17 B4 T 4 4%
IR RIS BB AT YRS R ROC 2k

Fig. 1 ROC curve of serum Nesfatin-1, Kisspeptin and FABP4 for
predicting pregnancy outcome of patients with gestational
diabetes alone or jointly

33

R YR IYPHE o 2 — b i DL A S W SO AR S A
T, SR 2P G Y S 18] 15 U B9 4 W T o e O
TG, SR B BT R A O IEAESE th
TR R B R A L VA T AR A AE IR | S AR AR
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SRy A AR T R ok - T I G R U R R
AN R AR5 J 00 1037 27 4 Bm Rt B e FE A 30 o o 8 0
WA,

AT KPR, LR Wb PRI 2H 17 Nesfatin-1 7K -5
Fim TAE T BRZH I LB o 4 A 00 B9 T =
FEAG , $&R L5 Nesfatin-1 7K -5 W §RIHE FR AR 19 & 4
DI 2 B 45 i 1% 0 OC R % V], Nesfatin-1 J2& —Ff
MRS )2 50 AT A S g id 5 N 4
PET B OB A QIO A e O R
WFSE R B, GRS DR 28 3 8 TR T ORI 5 2R
J7J5 L Nesfatin-1 7KF-FIAS R 4R IR S 7 & A % 34
F AR, Nesfatin-1 7ELEYRIMH PRI 19 A& 28 & Je vh k4%
PEFAN AR UR SH PR A A 4 R R P 1 ML T Nesfa-
tin-1 7KV TWEI 65 0 5 2200, ATV A S ORS00 DR
SR (0 Vs A A A R AR A R R PR R
ML Nesfatin-1 7K FAEREA A, 55 Rkt
AH G, J2 I U S0 M PR s FR 3 A IR 45 ) A R 1Y e
e,

Z'—‘ﬁﬂ:%ﬁfﬂ, U W W R 9 2 1 3 Kisspeptin K-
e T XS A I LB 2 042 1 A 32 1 o i i e
I, #27R M3 Kisspeptin 7K ~F- 2 Fo W 4 f  0% PR s 78
Fhw s E AR R AR W) 45 F5 . Kisspeptin J& —
FivH Kiss1 JE DK it () LR W Ik, 2 2EAE R D 2H 2 I
R AR 3k | AT 845 14 5 2 TN R S TH AR L ER AR
AT, FEAERE DA RIS fr v R4 AE Y DA
TERFFE K B, G U DB PR 9 F8 35 1L Kiisspeptin 7K P
BET 5 R B AP E AR TR G IR
T R 4 B A2 W 0 I 24 R AR A R i R
B MG Kisspeptin ZKF-FHEr, N R AT IR 45 )R /34
LY Kisspeptin 7K -3 JiiT, 78 1500 4 0% 399 o 1l 8 25
R R YRS, J5 o R A AR

ARHIFFE AT R PR 200035 FABPA 7K1 I 2 5
T AL, 5 R A 4L s R R A KU
WA B ML FABPA ZKPAR KT, 5 2512 05T
ZESLAAML, 2R 17 FABP4 JK-F-2 5 0 ORI IR 9 1Y
RAEKRE, FABPA & —Fi e 5 1D 40 g b 383K 19 2 14

05 A PR, e i A i v B SC SR T, 5 e R AR
U A L PR - I gg IR AE ] -0 22 IEAH DG, 5 A IR
IR R E R R BT DAEWRITIESE,
AR YRR I FABPA 7K T i85 23 0 K 4E Uik S8 PR
o AL RV FABPA KPR F T 000 4 0hR 0145 PR 1)

KA SRR PRI R LS FABPA AKCOF- T
R RARPUIE R IE ARG, O HARIRES )R AN R
L3 FABPA /K- TUENREY )7 R4 (83 | LT FABP4
AR S ST e S o S8 AN R AR AR S SRy B AR b
mEY

ABIFFE R LR 2R 23 A S BRI PR 2 A R4
WRGS sl K2R G55 R IR IR ES )R AN RO SR A
RA =8t FPG M ML 7% Nesfatin-1 | Kisspeptin |
FABP4 /K-8 TR IR 45 5 R 0 41, 42 R 1L 3
Nesfatin-1 | Kisspeptin , FABP4 KF AR Z 7R FPG
SR YRR RS 88 A RLEIRSS SR 0 A Ak itk
112 &K Logistic [BIJA43#7, 25 F 7R, 1L 35 Nesfatin-1
Kisspeptin ,FABP4 7K V- Tt i1 J2 & 9 ST R 8 2 IR O
SRS R SE R PR 2R $ s 0y 4 D) OG0 4 IR S 0 PR
S 3 TEAR L K22 Ak, B iy ) 28 A R A iR
S )R WREIRYT P A ARG R, S ROC T2k
ZEIL I R | I3 Nesfatin-1 . Kisspeptin ., FABP4 J = # Ik
B TN SRR P PR s S AN R AR UIRES SR Y AUC 2351
0.825.0. 820, 0. 838,0. 939, k& Hi il i) AUC & T
Nesfatin-1 , Kisspeptin ,FABP4 BAR T ,ili:%/j? Nesfatin-1 .
Kisspeptin , FABP4 1] /24 T 4F 4 S0 R A5 8 38 AN R
UL AR 45 Jay B ¥ A8 LY 46 B, OF HL =3 K 5 700 25 fig
B,

25 I, Nesfatin-1 , Kisspeptin , FABP4 7£ 4T i 3744 IR
oSBT P - T R, o S AR SR o 26 R AR A
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