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P<C0.05), & PCOS &# RZEE#H ik FGFI9.INHA K- FHBIK, —FH 5tk A %, L _F KA
M PCOS & RZ B % IVF-ET J6 Rk M AZ .

KB R A pm A KRBT 19; R EA; ZEIFREESIE; RFE; WK H-IEBEHSH; JEk
%k WA

hEx2ZE S R711. 75; R588. 6; R446. 1 MR ERG: A XEHS:1672-9455(2026) 08-
1037-07

¥

Bt

Serum levels of FGF19 and INHA in infertile patients with polycystic ovary syndrome and their
predictive value for pregnancy outcomes after in vitro fertilization-embryo transfer”
ZHANG Ying s HAI Yuting sYWANG Shenglan”
Department of Obstetrics ,Qinghai Red Cross Hospital , Xining ,Qinghai 810000,Qinghai
Abstract: Objective To investigate the serum levels of fibroblast growth factor 19 (FGF19) and inhibin
A (INHA) in infertile patients with polycystic ovary syndrome (PCOS) and their predictive value for preg-
nancy outcomes. Methods A total of 96 PCOS patients undergoing in vitro fertilization-embryo transfer
(IVF-ET) treatment admitted to the hospital from January 2022 to August 2024 were selected as the study
group,and 96 healthy married women with regular menstrual cycles who underwent physical examinations at

the hospital during the same period and had given birth were selected as the control group. Serum levels of
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FGF19,INHA and fasting insulin, testosterone (T) were measured in all subjects,and the insulin resistance
index (HOMA-IR) was calculated. According to pregnancy outcomes, patients in the study group were divided
into a pregnant group and a non-pregnant group. Pearson correlation analysis was used to explore the correla-
tion between serum FGF19 level and INHA level in non-pregnant PCOS group,as well as their relationship
with fasting insulin level, HOMA-IR and serum T level. Multivariate Logistic regression analysis was used to
analyze the influencing factors associated with non-pregnancy after IVF-ET in PCOS patients with infertile.
Receiver operating characteristic (ROC) curves were plotted to analyze the diagnostic value of serum FGF19
and INHA for PCOS,as well as their predictive value for non-pregnancy after IVF-ET in PCOS patients with
infertile. Results The serum FGF19 and INHA levels in the study group were lower than those in the control
group,while fasting insulin level, HOMA-IR and serum T level were higher than those in the control group,
with statistically significant differences(P <C0. 05). ROC curve analysis results showed that the areas under
the curves (AUCs) of serum FGF19,INHA alone and in combination for diagnosing PCOS with infertile were
0.802,0.792 and 0. 884, respectively,and the AUC of the combined diagnosis of the two indicators for PCOS
was significantly larger than that of serum FGF19 and INHA alone (Z=2.422,2.431,both P<C0. 05). There
were 51 cases in the pregnant group and 45 cases in the non-pregnant group. The serum FGF19 and INHA
levels in the non-pregnant group were lower than those in the pregnant group,while fasting insulin level, HO-
MA-IR and serum T level were higher than those in the pregnant group.with statistically significant differ-
ences (P<C0. 05). Pearson correlation analysis results showed that serum FGF19 level in non-pregnant group
was positively correlated with serum INHA level (P<C0. 05),and both serum FGF19 and INHA levels were
negatively correlated with fasting insulin level, HOMA-IR and serum T level (P <C0. 05). Multivariate Logis-
tic regression analysis results showed that increased serum FGF19 and INHA levels were protective factors
for non-pregnancy after IVF-ET in PCOS patients with infertile (P <C0. 05), while increased HOMA-IR and
serum T level were risk factors for non-pregnancy after IVF-ET (P <C0. 05). ROC curve analysis results
showed that the AUCs of serum FGF19,INHA alone and in combination for predicting non-pregnancy after
IVF-ET in PCOS patients with infertile were 0. 904,0. 883 and 0. 959 respectively,and the AUC of the com-
bined prediction of both indicators was larger than that of serum FGF19 and INHA alone (Z=2.476,2.492,
both P<C0. 05). Conclusion Serum FGF19 and INHA levels are decreased in infertile patients with PCOS,
both of which are related to pregnancy outcomes,and their combined prediction has higher clinical value for
non-pregnancy after IVF-ET in PCOS patients with infertile.
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1.2.1 IMWEFRARE SRE PCOS BIFAZEHE A
2K R A PR R RE Y R s I Bk O 5 mL, DA
3000 r/min(FEA:10 cm) B> 10 min, BIMHE . BT
—80 CUKH & H .
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P35 W BFHK 56 CELISAD 6 I 1L 7% FGF19 . INHA 7K -,
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WA IR, I AE 4~5 RSB A 12 WX Mg 3
ENERE M. EIR 12 AEE. FIRRE T R A
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1.4 Seilspaby R SPSS 25. 0 88 i1 %k 4 4b 3 5L
P, FFAERSMMITTEERL 2+ £, 2 410
FL#CR A ST FEA ¢ A5 . 18500 kL DL B sk 4y
RFIR 2 MBS X2 K%, R Pearson 3¢
AP R AT IR 2H H 3 1% FGF19 INHA /K =22 8] & He
5 HOMA-IR. I % T K FRMHXE, RAZHER
Logistic [BIH 43 #1 PCOS &I A8 #H IVF-ET J5 K&
HIRMIR R, 26 %2 TAERE (ROC) il 443 My
3% FGF19.INHA % PCOS & 3R 2 % 112 Wiy
I X} PCOS &I AZ B #EH IVF-ET J& & & i /Y 1
T 2 T 1 B (AUC) 8 R ] Delong #6586,
L P<<0.05 HESAGITFE X,

2 &% R

2.1 WA AN IR I 2 GOk L R 5 41 A X iR
2H 23 i R B 2 K OF . HOMA-IR I T /KF i,
X RE G L (P<<0.05) ;T 2 21 Hof 3 2k %
B, 2R TS E R L (P>0.05), WE 1,

*1 MRAMMBAELZAMEE s Hn(%)]
20 53 n AR () Bl Tl s LB A 3 HOMA-IR e
(kg/m*) (mmol/L) (mU/L) (mmol/L)
WFoE 4l 96 25.1943.64 24,3743, 26 21(21. 88) 5.3441.24 12.41+1.12 2.2640.61 4.25+1.21
pogiiskiil 96  25.13+3.75 24,2443, 20 15(15.63) 5.2441.18 12.01+1.01 1.7440. 41 4.18+1.17
L/X* 0.112 0.279 1.231 0.572 2.599 6.932 0. 407
P 0.911 0.781 0. 267 0.568 0.010 <0. 001 0. 684
2150 n TG(mmol/L) T(nmol/L) E, (pmol/L) LHU/L) FSH(U/L)
Dispel 96 2.394+0.52 6.2041.47 185.89+31. 95 15,7942, 40 5.9341.07
PO 96 2.36+0.45 5.20+1.25 185.24430. 25 15. 6442, 35 5.91+1.05
t/X* 0.427 5.078 0.145 0.438 0.131
P 0.670 <<0. 001 0. 885 0. 662 0. 896
2.2 WFFEA MX B M FGF19,INHA K (P<<0.05), WW#E 2,

B OWFSR4H FGF19, INHA 7K - Y% T X g 41

2.3 I3 FGF19.INHA X PCOS & H:- A2 112 W
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Ml DUET &4 PCOSOR =1, =0) AL &,
AL FGF19 . INHA b # 56 25 5 25 il ROC fHy £k
SrRrEE R BRI FGF19, INHA Bl & 5% 412 W
PCOS & FFAZ2 ) AUC 40514 0. 802.,0. 792.,0. 884,
THABKEAEZW AUC Bl 5K F I FGF19,. INHA

2.5 WHRACKRAEURA M FGF19.INHA Kt
B OREWRAIMTE FGF19,. INHA /KK T & k4
(P<<0.05), WFE>5,
x2 MREAFMIBHMF FGF19,.INHA K F
b8 (> +5,pg/mL)

IS Wi(Z=2.422.2.431,¥ P<T0.05), L% 3, A5 n FGF19 INHA
2.4 EIRAMAKMEIRMAFLL T RLE EUIRA 51w 96 97.93415. 39 17.7143. 27
Bl ARAEYRA 45 B, 2 HAME MRS R KT HOMA-  spmam 96 136. 75420. 06 31,545, 69
IR flImyE T KA, ZSFWASRITFE L (P<< —15. 044 —20. 648
0.05) 7 2 AL AL FELL VOB LS 2 R RS2 E L o001 o001
M (P>0.05), W3k 4,
=3 1% FGF19.INHA 3f PCOS & H A Z MM &
E(A AUC AUC 1y 95%CI RUPECY  FERE D S5 A A T (L P EORSE R
FGF19 0. 802 0.741~0. 863 75. 68 82.67 125. 34 pg/mL <<0. 001 0.584
INHA 0.792 0.728~0. 856 78.52 75.31 23.25 pg/mL <<0. 001 0.538
—HWE 0. 884 0. 838~0. 930 92. 34 79.63 — <<0. 001 0.720
. — FR T,
F 4 FIRAMAFRAEZFRE B[ L£s Hn(%)]
4150 n i BM? iR 7 Py sk s
%) (kg/m*) (4F) b 2 % B
RIEPRLL 45 25.4973.56 24.72743. 34 3.1440.73 11(24. 44) 13(28.89) 28(62.22) 4(8.89)
IR IRA 51 24.88+3.71 24.0143.18 2.9740.71 10(19. 61) 10(19.61) 30(58. 82) 11(21.57)
/X" 0.819 1.066 1.155 0.327 3.365
P 0.415 0. 289 0. 251 0.567 0.186
sl ) L3 B I % 25 i 1fi 2 i il 1 26 HOMAIR TC
14 =24 (mmol/L) (mU/L) (mmol/L)
RICPRAL 45 26(57.78) 19(42. 22) 5.44+1. 26 12.76 1. 24 2.58+0. 63 4.31+1.22
YR 4 51 24(47.06)  27(52.94) 5.234+1.21 12.11+1.02 1.9440. 59 4.18+1.19
t/X* 1.101 0.832 2.817 5.138 0.528
P 0.294 0. 407 0. 006 <20. 001 0.599
41531 n TG(mmol/L) T(nmol/L) E, (pmol/L) LH(U/L) FSH(U/L)
RIEYRH 45 2.4340. 54 6.87+1.55 185.48+31. 35 15.73+2. 36 5.89+1.11
IR 51 2.3570.49 5.53+1.39 186. 297432, 54 15.85+2. 44 5.97+1.03
t/X* 0.761 4. 466 —0.124 —0. 244 —0. 366
P 0. 449 <<0. 001 0.902 0.808 0.715

x5 FIRF AR FIRA M F FGF19. INHA 7k F
b8 (x +5,pg/mL)

20 51 n FGF19 INHA
K AT URA 45 81.62+14. 23 14.38+2.53
U YR AL 51 112.33+16. 41 20. 64+3. 92
t —9.733 —9.158
P <20.001 <0. 001

2.6 RIFURMA B HZIME FGF19,.INHA /K 2 8] &

HE5 HOMA-IR. I T KFEAIH P Pearson A
KT 4 R R R UR 4L E LT FGF19 K5
M INHA 7K 5 E A 5¢ (P < 0. 05), 1 Il i
FGF19.INHA 7KV ¥ 575 7 i 5 2 K .HOMA-IR
B T K2 fAH 6 (P<<0.05), L& 6.

2.7 ZHE Logistic [HIH3#7#Mm PCOS &I A4
B IVF-ET JF @ iR45 R KEE L PCOS &I A
ZHH IVF-ET FWE RS R CRIER=1. k=0
MRS B UL FGF19, INHA, 25 i B 5% 2 . HOMA-
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IR.T b HAE & (B s w, R A 1T 2
K& Logistic o] 19 43 #r. &5 1 &R, L7 FGF19,
INHA /KFETF# A PCOS &3 A2 IVF-ET J5
KA W 74P B 25 (P <<0. 05) , HOMA-IR FlIfLiE T
KT PCOS G IFAZ B H IVF-ET J5 & I Ik
fa e B 2 (P<<0.05), WE7,

2.8 Il FGF19.INHA X} PCOS & I A2 i #
IVF-ET GRS R WM L PCOS &I A2
BH IVE-ET FREG R CRE R =1, @&k =0) Rtk
AL LUM G FGF19 . INHA J 6 56 748 2] ROC
Mgk, 40 pr4h B S os, s FGF19, INHA Bl & B
A PCOS I A2 B H IVE-ET Ja KR M
AUC 4351/ 0. 904.0.883.0. 959, - F BEA T P-
COS B I A HEH IVF-ET FAREIRE AUC XTI

H FGF19, INHA Hf it il () AUC (Z= 2. 476,
2.492,¥ P<<0.05), WS,
£6 RERMABEEFEME FGFI0.INHA kFEZEARES
HOMA-IR. & T K FHHE X

FGF19 INHA
ek

r P r P
73 WA —0.521  <€0.001 —0.534  <<€0.001
HOMA-IR —0.519  <<0.001 —0.523  <<0.001
T —0. 485 <20. 001 —0.496 <20. 001
FGF19 — — 0. 546 <20. 001
INHA 0.546  <<0.001 — —

T — R EE .

x7 ZEFE Logistic PSS H#M PCOSEHAZEE IVFET FARAERNER

N B SE WaldX* P OR OR 1 95%CI
FGF19 0. 981 0.372 6.952 0.008 0.375 0.181~0. 777
INHA —0.992 0.354 7.846 0.005 0. 371 0.185~0. 742

23 MR R 0. 024 0.125 0. 036 0. 850 1.024 0.801~1.308
HOMA-IR 0.909 0.309 8.663 0.003 2.483 1.355~4.550

T 0.750 0. 282 7.073 0.008 2.117 1.218~3.679

38 & FGF19.INHA 3t PCOS & # A2 £ & IVF-ET 5 &K ik 89 B M &
L AUC AUC 19 95 % CI R FRRE D AT E p EARSE iR
FGF19 0. 904 0. 842~0. 966 85. 37 79.65 91. 86 pg/mL <<0. 001 0. 650
INHA 0. 883 0.811~0. 955 83. 92 80. 24 16. 82 pg/mL <<0. 001 0. 642
THRBA 0. 959 0.924~0. 994 93. 42 78.02 - <<0. 001 0.714
T — Fom EHE
3 4t it T R 4 T HEAE DL A A 4% B AR

PCOS 1ER# WA AR5 K 2 b & otk
I PR 26 B 22 O 28 300 55 L Ik O Dy B B 1 A 9 R 4%
Wit 240N PCOS &R RN T T 1R & 1 &
FNF 6 N R 45 0 R E T R WA R B . A
5% % 8L, PCOS & 144 19 5 BT LA 5 5% Hop
JIES R R 5300 PR O A 0 5 B8O Tl R e 5 2R M R
R S SO A2 v i B 2% 0 RE 2 T R 3R B R 40 i
Sy BER L TP B0 A O ok ik R 4R g E
Je T IVE-ET Al A 4% & PCOS B A B H 11
TEPRA, BRI B PCOS /B35 4 43 b AR g 3 AL (i &R
2% S BURE A TR ARG O 4 R
FALIRIR I R AR . W SR IEME PCOS #IFEA
2 (BB AT RS )R () WO 48 b, % 0 AR B A R B
G RN E

FGF19 AR /N 03 | Bz Ik 55 2 Fh 4l 81 3%
K AR EBFR AT W K i, 25 e BE X 32 f %
)5 - 5 p-Klotho ¥ 58 (25 & » NI & #5 XF IR /2

HART-Th A A F 0 A, el AR It , T 4
R X R 0 B AR L B R R R AR T R
FGF19 1 R AR 15 B 19— B, B A3 51 22 00 07 5 48
VR S AT DA v R AR L s i W R R L AT A
FEUESE FGF19 523 i i bl 5 R L R D). &
XHEIREE R ARG L& & =AY . FGF19 5k
FIPUEA V) R, A 058 R W R B E T
FGF19 AKFML T AR, H 5 HOMA-IR % ft
B8 FGF19 7R 0819 i B D g b LA 2 AEH
Il PR AT L3 3 T3 FGEF19 7K - 3 % J6 & 2 40 fifd 43
WA Sy R AT AR L A O B R A R
4 PR G R IS FGFL9 7K A, HL % 4 45 1
WK EL A R4 700000 1 {4 DU R DXL SR o v FGF19
KV R S o AL A o 9 T 3 B L DTG 5 R G R
IR IR . 7 41 M 2 B R 45 R W], FGF19 7K F
U UR SR RO SR TS T R AR, B R R R AR
RARURES Jm 1 B 2R [ I of 28 3 I 4 R &85 Jmy L AT R
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TS A (B, A BIF 5 45 2R R L B 5T 4 0T FGF19
TR T XF B4, H ROC fh 2640 Hr 45 51 Wow 1 7
FGF19 2l PCOS &I AZ21 AUC 2y 0. 802, i H]
3% FGF19 AT 62 5 PCOS & IF AN 22 & . A B
it — L B, PCOS B IF AN B #H IVE-ET J5
RIE PR E FGF19 KR T ERH ., FHHE S H
FEIRES A . AT ROC M £ 25 1 BoR .
MMy% FGF19 #itill PCOS &3 A& EH IVF-ET 5k
TR AUC 2k 0. 904, % B FGF19 7 PCOS & A~
28 R AT W i R P R B L AR RT R 2 R Ry > K
AR S 23 5 ma MUK Y fig i A, 5 & IR R AT IR
5.

INH e A K R B KR — B, 7 i P 301 1)
i G 2855005 3% 40 M 43 b, AT DL 3 55 4 W B 43 Y
ARG B A BRI R R FEVE R L R T R o P R A
WA R IS T TR 2 A o IR R FE TR R
B MR b & AR . INHA b G 3R 19 18] i
LA AR AT EEH R 22—, % FSH B
AMHAER X E, & RCE R HEN . E R R LT
FNR NG BT 1 b 2 1 B A Y BRI & i 5
SRR LA IR B M TE INHA KRR, B
INHA X 5057 4 IR A 5w 2 Wi (8, #E01 INHA 7K
-5 7B AR 32 M IV iR 2 DR 5 A O L LR A AT
REHE /% 35 IR 57 0 R U R 4 F A . PNRK B 260 WF 5%
KB, ML INHA 7K - 76 507 4 Ok /8 P B R AIC,
HASMTIREEEFZARETAR . BRI
REA AL T INHA 20 3k 20 . A B7F 53 45 31 R
WERE AL I INHA KCEARF X4, B2 B PCOS
HIAZE AUC N 0. 792, B AT BE 2 5 PCOS
BRI, RIF5EIE L. PCOS A IFAZ
#H IVF-ET 5 K& EIRALIMNTE INHA /KR T4 R4l .
RUVH G BF MRS Jm A G, AT ROC #h 24 #r
gE L B I INHA #iil PCOS &I R i
IVE-ET J5 R AUC 2 0. 883, £ I INHA 7E
PCOS & IFAZ B T Ok vh A #5552/ L 400 T fig
JEH A PCOS /B35 185 77 )2 40 M 76 PERE MK . 8 INHA 4
WARR MG R EE M &5 EE
Mo e el INHA A, T H B0 % P96 35, 5
Wi T AR 25 )Ry . ASBIFFE A I P e AT 25 SR o, R AT PR 40
3% FGF19 /K5 INHA 7K 2 1FE 4026, Ui — 3%
ATREIL [ 2 54 PCOS & A IVF-ET J5
I iR 25 )R

ABF5E i — 4 &, PCOS &I A2 B ¥ IVE-
ET J& R4 4k 41 25 18 9 5% R K F . HOMA-IR J IfiL %
T K5 TUEiRA . H HOMA-IR &I iE T KT+
m 8 PCOS &It A B IVF-ET J5 K& kM &
W&, 3 ] 2 i T PCOS B 2808 B RE, I
FIE i I 3k 22 2 o) g By 2 A0RR P 2 R e . DT - S0
B BT s T /KT i 5 28 35 R o9 B0 % & A 3

VEFH A 519 36 P 451 25 X If PR 48 R 72 26 B gt
AW AH I M A3 T 45 R 8RR T IR 41 7 FGF19
KAE5 M7 INHA /K2 IE A 56 (P <<0. 05) , H. i i
FGF19 . INHA /K V¥ 5 %5 18 i & £ . HOMA-IR &
M3 T /K5 A 58 (P <C0. 05), #&27K 1Ll FGF19
ERERRFCHE RN T /KA 5, H T3 2 2 5 90 7750 iR 4G
WHY R F IR /. A5 Z N K Logistic [0 19
SAHTEE B BN M FGF19. INHA KT & ¥ P-
COS B IAZEHE IVE-ET J5 RIERMIET R E, i
HPTAGE I I 3 INHA 7K P78 A6 T Xof S8 3 95 1 #E 47 97 A
AW ROC e 1 45 3 WK, i FGF19.INHA
AW PCOS &I AZ2H AUC i 0. 884, 4 BX
A PCOS & IF A2 B #H IVF-ET J5 K 4 ik 19
AUC H 0. 959, H = FHK G2 W/l AUC B &
KT A5 bR B2 Wi/ 0, 3 B I3 FGF19 . INHA
AT Fi2W PCOS &I A%, H ZFH A Bl PCOS
HIFARZE A IVF-ET J5 R4 /A — & I R 1H .

Zi I T ik, PCOS & JF A 22 | 3 17 FGF19,
INHA 7K F B %, H IVF-ET J5 K i IF 8 & i
FGF19,INHA /KA. M7 FGF19. INHA BXA T
M PCOS ## IVF-ET J5 £ @ Uk /9 Ik & 0 (B 5 & .
R AR T 55t A7 7E — 5 JRy B & L G A X6 43 U 5% 450
A LB AT B U7, TCR E— 2 A0 BT X 2 FiAR
I 5577 J B A AR K 5 B A A R XU 1
TE SRR s AR WA i A8 JLAH G E 4l o B otk T 325 B9 B AR
7% FGF19 . INHA /KX LS N & T Lo A L
JHRE B LS ), TG 4 T VA A B A e 4 R A B
A IE IR E , — E R ERRE T A &5 RS
NS HET 5 AN B RO L T s FGF19,
INHA 7K, R AR 1 HAE 41 2L 40 i )2 18 Y 1
BRIV & A PCOS i B 18 F AL, AT ¢
—E R I BRI A B 5T ) A L S SRR RE AR
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