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Differences of follicle-stimulating hormone and pregnant progesterone-oocyte-index in
infertility patients with different clinical phenotypes of polycystic ovary syndrome and
their relationship with ovulation induction outcome
XIE Qiuyue,ZHAO Xiaofeng,ZHANG Xiangqi, SHENG Yanwen,SUN Xiaofeng
(Department of Obstetrics and Gynecology sthe First A ffiliated Hospital of Guangzhou University
of Traditional Chinese Medicine ,Guangdong Guangzhou 510000 ,China)

[ Abstract ] Objective To investigate the differences between follicle stimulating hormone (FSH) and progesterone-oocyte-index
(POD in infertility patients with polycystic ovary syndrome (PCOS) and their relationship with ovulation induction outcomes.
Methods A total of 150 PCOS infertility patients aged 20-40 years old who were treated in the First Affiliated Hospital of
Guangzhou University of Chinese Medicine from September 2020 to September 2023 were selected as the PCOS infertility group,
and 140 healthy subjects were selected as the control group.The general data, hormone indexes, ultrasound indexes and other related
clinical data of all subjects were collected and statistically analyzed. According to the Rotterdam classification criteria, the PCOS
infertility group was divided into four types: A,B,C,and D.The influencing factors were screened by random forest algorithm and
included in the multivariate regression analysis model. The mediating effect of multivariate logistics regression method, hierarchical
interaction test, multiple linear regression method, restrictive cubic spline model and bootstrap method was used to analyze the

relationship between FSH and POI in ovulation induction outcomes in patients with PCOS infertility with different clinical
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phenotypes. Results There were significant differences in BMI, history of diabetes mellitus, history of hyperlipidemia, menstrual
cycle,ovarian volume,FSH, T, E, , LH, AMH. FPG, FINS, IR, AFC, and POI levels between the PCOS infertility group and the
control group (X* = 40, 368-48.489, ¢ = 4.706-49. 326, P <(0.05). Among patients with PCOS infertility with different clinical
phenotypes, the levels of FSH and POI were the highest in patients with type B.Random forest algorithm analysis showed that
FSH,POI and AMH were the important influencing factors for ovulation induction outcomes in the top three patients with PCOS
infertility with different clinical phenotypes. Multivariate Logistic regression analysis showed that FSH, POI, and AMH were
independent influencing factors for ovulation induction outcomes in patients with PCOS infertility with different clinical
phenotypes,and the OR (95% CI) were 3.712 (1.124-4.589),2.658 (1.006-2.985),and 2.359 (1.131-4.103), respectively, and
P<C0.05.The mediating effect analysis showed that POI had a direct effect on the ovulation induction outcome of infertile patients
with PCOS with different clinical phenotypes, and FSH partially mediated the effect of POI on ovulation induction in infertile
patients with PCOS with different clinical phenotypes, with a total effect size of #=10.343 and a mediating effect accounting for
52.77% of the total effect. Conclusion Among patients with PCOS infertility with different clinical phenotypes,the levels of FSH
and POI are the highest among patients with type B, and the levels of FSH and POI are significantly associated with the risk of
adverse ovulation induction outcomes in patients with PCOS infertility with different clinical phenotypes.
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F1 PCOSAZASHRBRA—MBARMLIEn(Y0), x £5]

Table 1 Comparison of general data between PCOS infertility group and control group [n( %) ,x +s]

A5 X BB (n=140) PCOS RZ4 (n=150) X2/t P
AEIE () 0.004 0.948
<30 105(75.00) 112(74.67)
=30 35(25.00) 38(25.33)
BMI(kg/m?) 48.489 <<0.001
<24.00 109(77.86) 56(37.33)
>>24.00 31(22.14) 94(62.67)
Tl PR 5 s 40.368 <<0.001
=2 23(16.43) 78(52.00)
7 117(83.57) 72(48.00)
e i 5 0.643 0.422
& 29(20.71) 37(24.67)
w 111(79.29) 113(75.33)
1= 1B s 47.336 <<0.001
= 26(18.57) 87(58.00)
w 114(81.43) 63(42.00)
ERR # 1.384 0.239
= 19(13.57) 28(18.67)
i 121(86.43) 122(81.33)
GEXZCICN) 4.50+1.50 5.1041.48 1.128 0.246
GESEEICN) 28.50+2.30 60.0010.40 35.043 <£0.001
I H AR (em®) 6.2340.84 10.86+1.90 16.206 <0.001
T AR (mm) 10.69+3.05 10.7344.85 0.756 0.412
FSH(IU/L) 5.97+1.05 5.02+1.10 7.512 <0.001
T(mg/dL) 17.39413.19 31.07421.64 6.445 <0.001
E. (pg/mL) 46.62+25.82 35.62411.95 4.706 <€0.001
LH(IU/L) 4.69+1.36 8.82+2.43 17.689 <<0.001
PRL(mg/dL) 13.32+4.11 12.95+4.28 0.963 0.324
AMH (mg/L) 3.27+1.08 8.73+2.14 27.133 <20.001
FPG(mmol/L) 5.2540.81 7.394+1.62 14.073 <0.001
FINS(pmol/mL) 12.2443.06 3.8940.27 33.286 <0.001
IR(mmol/L) 1.1640.23 3.67+0.86 33.432 <<0.001
P(ng/mL) 0.7340.22 0.74+0.25 1.092 0.371
AFC(H™) 12.0042.00 5.00+1.00 25.637 <0.001
POI(ng * mL~! « 4~ 1) 0.06+0.03 0.17+0.07 49.326 <20.001
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F2 M#HKEKRRKE PCOSTRBEERKIBIRALEE[n(Y) . x £5]
Table 2 Comparison of clinical indicators of infertility patients with PCOS
with different clinical phenotypes [n(%),x 5]

g AT (n=24) B (n=40) C I (n=45) D& (n=41) X2/F P
8. G D] 0.879 0.830

<30 14(58.33) 25(62.50) 28(62.22) 22(53.66)

=30 10(41.67) 15(37.50) 17(37.78) 19(46.34)
BMI(kg/m?) 13.423 <20.001

<24.00 6(25.00) 11(27.50) 10(22.22) 23(56.10)

=24.00 18(75.00) 29(72.50) 35(77.78) 18(43.90)
Wl PR 5 2 0.647 0.886

=t 17(70.83) 26(65.00) 29(64.44) 25(60.98)

7 7(29.17) 14(35.00) 16(35.56) 16(39.02)
o 1ML 5 0.404 0.939

B2 8(33.33) 11(27.50) 15(33.33) 13(31.71)

& 16(66.67) 29(72.50) 30(66.67) 28(68.29)
i 1L Ag s 0.152 0.985

= 15(62.50) 24(60.00) 27(60.00) 26(63.41)

7 9(37.50) 16(40.00) 18(40.00) 15(36.59)
TRk s 0.475 0.924

2 17(70.83) 28(70.00) 29(64.44) 27(65.85)

& 7(29.17) 12(30.00) 16(35.56) 14(34.15)
ANHAE R (4F) 2.55+1.23 3.064+1.16 3.20%1.53 3.1440.98 1.562 0.201
RS IS 4.75421.40 5.024-1.36 4.6874-1.34 4.8341.41 0.459 0.711
EEALEICS) 38.97+10.05 40.14+38.65 27.96+1.55 35.2645.87 26.543 <0.001
GO E AR (em?) 10.3424:0.99 9.8341.95 8.7542.04 10.25+1.78 6.431 <0.001
FE W BEEE (mm) 10.35+3.54 10.66+4.07 10.71+3.72 10.59+3.81 0.050 0.985
FSH(IU/L) 4.3741.05 5.4441.68 4.81£1.70 5.15+1.42 2.810 0.042
T(mg/dL) 65.23410.19 61.17£8.73 50.182£9.64 41.02£6.93 53.509 <<0.001
E, (pg/mL) 36.84+10.81 46.73+15.86 36.45+9.68 35.79410.12 7.556 <<0.001
LHIU/L) 9.6443.45 10.3443.62 8.6342.78 8.5142.24 3.331 0.021
PRL(mg/dL) 13.164-4.05 12.9844.16 13.274:3.94 13.054-4.08 0.041 0.989
AMH (mg/L) 10.27+3.18 7.7343.11 8.24+3.06 7.7843.25 3.955 0.010
FPG(mmol/L) 9.1341.81 8.4941.75 8.56421.90 9.464-1.88 2.555 0.058
FINS(pmol/mL) 12.574:3.20 13.7843.27 12.694:3.18 13.344:3.25 1.119 0.344
IR(mmol/L) 3.2440.73 3.6440.85 3.7240.79 3.5140.83 2.022 0.113
P(ng/mL) 0.714:0.23 0.7340.21 0.744:0.20 0.724-0.22 0.124 0.946
AFC(4) 6.0042.00 3.0041.00 4.0041.00 5.0042.00 23.388 <<0.001
POI(ng » mL~! « 1) 0.114:0.03 0.1924:0.08 0.1740.07 0.15240.05 8.688 <<0.001
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Fig.1 Analysis results of random forest algorithm for

predicting ovulation outcome in PCOS patients
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Fig.2 The classification error rate of the data outside

the random forest bag
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Table 3 Assignment table of influencing factors of

ovulation induction outcome in infertile PCOS

patients with different clinical phenotypes

ISy (e

R HLA B (em®) =6.50=1,<C6.50=0
GESEEICN) =>30.00=1,<C30.00=0
BMI(kg/m?) >24.00=1,<24.00=0
FSH(IU/L) <5.25=1,>5.25=0

POI(ng *» mL™! « A~ 1) =0.10=1,<C0.10=0

AMH (mg/L) =5.00=1,<5.00=0
AFC(4) <6.00=1,>>6.00=0
T(mg/dL) =32.00=1,<C32.00=0
LHAU/L) <6.00=1,>>6.00=0
E; (pg/mL) <40.00=1,>>40.00=0

x4 HMARKKRE PCOSTAREERAMNERNSEE Logistic BT

Table 4 Logistic regression analysis of multiple factors affecting ovulation induction outcomes in

infertile PCOS patients with different clinical phenotypes

A5 i 8 S.E. Wald X2 OR 95%CI P

IR HLA T (em®) 0.758 2.126 0.127 2.133 0.746~3.837 0.205
GEISEAICNS) 0.879 0.735 1.430 2.409 0.864~5.358 0.196
BMI(kg/m?) 0.389 0.563 0.477 1.476 0.561~3.562 0.224
FSHIU/L) 1.312 0.637 4.242 3.712 1.124~4.589 0.004
POI(ng * mL~ !« A~ 1) 0.978 1.461 0.448 2.658 1.006~2.985 0.013
AMH (mg/L) 0.858 0.725 1.401 2.359 1.131~4.103 0.020
AFC(1) 0.898 0.819 1.202 2.455 0.596~4.117 0.267
T(mg/dL) 1.198 2.762 0.188 3.312 0.644~5.723 0.314
LH(IU/L) 0.483 1.028 0.221 1.621 0.757~3.128 0.356
E; (pg/mL) 0.952 1.235 0.594 2.592 0.631~3.786 0.152
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H1 3% 2 M BEAIL AR AR % 43 BT 12 7R, BMIT J2 52 i)
AN R R PCOS A2 B H (R HEOR 25 )R A R i
ZNE . KM EmpowerStats FAFH 970 & L H K
B FHAT BMI #E4T 438 o 45 9 7R 76 K 38 HAT i [A]
AT BMI<<24.00kg/m’ 5 BMI>>24.00kg/m’ Fi 4~

BT FSH 5 POI Z A A7 75 K& & (P<C0.05) 5 7E I
BHABR R 5 (BEA 1 B 2) , BMI™>24.00kg/m*
BHEN FSH 5 POI Z MR SR A7 AE X &R (P <C0.05) ,
BMI<<24.00kg/m” % 19 FSH 5 POI Z [H] JG i
KR(P>0.05); EA I E 8 K AE G, it
BB %, Box BMI ¥R 0 FSH 5
POIL Z A §)56 F& (P=>0.05) , lL3 5.,

x5 SEXTERIESH BMIX FSH 5 POl 2 BX 2K #WERA
Table 5 Hierarchical interaction analysis of the influence of BMI on the relationship between FSH and POI
BMI<<24.00kg/m? BMI>24.00kg/m?
BMI #1 %! t P
BC95%CD) P B95%CD P
A% T e A 36.758(20.314~51.296) <<0.001 45.329(30.206~60.037) <<0.001 1.573  0.195
R 1 16.461(—7.693~33.364) 0.228 16.712(0.589~29.623) 0.041 0.122 0.956
R 2 27.612(—2.332~47.812) 0.083 17.394(3.695~35.124) 0.029 1.554 0.212

L AEH 1 O BMIL A 28 S8 0] 00 SRR T E, \LH.AMH . AFC R & B8 2 7E R0 1 B9 LRk T R 84 % 5 IR 9% 2 . PRL.FPG,FINS,

IR.PHE; &2 HAKEN.

2.6 FSH E POIHHXBERENZTLER A
T

it — W5 FSH X POT (520, 17 2 e 4t
105 53 B7 o 45 SR o FE R R R B b FSH [l I &
B B=—10.604,P<C0.01; fEAL R 1 1, FSH [l 9 &
# B=—0.089,P<C0.001; 7ER AL 2 vh , FSH [a] ) 5
£ p=—0.110,P <<0.001, KW LI & M A K,
FSH X POT HA 1 2 ) 520, W3K 6,

%®6 FSH 5 POIMEAXREWENSTLERRSH
Table 6 Multivariate linear regression analysis of

FSH and POI related risk

POI
FSH(IU/L) ##Y
L Ve §] P
T R A A
W 0.002
FSH(IU/L) —0.604 0.005
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Fig.3 Relationship between FSH and POI and ovulation induction outcomes in

PCOS infertility patients with different clinical phenotypes
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Fig.4 Analysis of the mediating effect of FSH on the
association between POI and ovulation promotion
outcomes in infertile PCOS patients with

different clinical phenotypes
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