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[ Abstract] Objective To explore the clinical efficacy, glucose and lipid metabolism,
reproductive endocrine system, endometrial receptivity, ovarian responsiveness, and
pregnancy effects of metformin (MET) on obese polycystic ovary syndrome (PCOS) with
infertility. Methods Clinical data of obese PCOS patients with infertility admitted to Wuhan
Sixth Hospital from June 2021 to January 2024 were retrospective ana lyzed. According
to the medication regimens, they were divided into a control group (letrozole, LET) and a
combination group (MET and LET). The treatment efficacy, glucose and lipid metabolism
indicators [cholesterol (TC), triglycerides (TG), fasting blood glucose (FPG), fasting insulin
(FIN), and insulin resistance index (HOMA-IR)], reproductive endocrine indicators
[testosterone (T), estradiol (E2), luteinizing hormone (LH), follicle stimulating hormone (FSH),
anti-miller’s hormone (AMH), and LH/FSH], uterine content tolerance [endometrial thickness,
spiral artery pulsatility index (PI), and resistance index (RI)], ovarian responsiveness [follicle
formation time interval, the number of dominant follicles and ovulation rates], as well as
pregnancy rate were compared after the treatment (3 months). In addition, adverse reactions
related to drugs during treatment were recorded to evaluate the safety. Results A total of
99 patients were included in the study, with 53 in the combined group and 46 in the control
group. The treatment efficiency of the combined group was significantly higher than that of
the control group (P<0.05). Before treatment, the differences in body mass index (BMI), TC,
TG, FPG, FIN, HOMA-IR, T, E2, LH/FSH, AMH, endometrial thickness, PI and RI between
the two groups were not statistically significant (P>0.05); after treatment, BMI, TC, TG, FPG,
FIN, HOMA-IR, T, E2, LH/FSH, AMH, endometrial thickness, PI and RI of the patients in
both groups were significantly lower than before treatment (P<0.05), and these indicators of
the combined group were lower than those of the control group (P<0.05). In addition, the
follicle formation time of the combined group was shorter than that of the control group, the
number of dominant follicles was more than that of the control group, and the ovulation rate
and cycle pregnancy rate were significantly higher than those of the control group (P<0.05);
the difference in the incidence rates of adverse reactions between the two groups was not
statistically significant (P>0.05). Conclusion MET can regulate glucose and lipid metabolism,
reproductive endocrine indicators, improve endometrial receptivity, improve ovarian response,

and thus increase ovulation and pregnancy rates.

[Keywords ] Metformin; Obesity; Polycystic ovary syndrome; Infertility; Clinical
efficacy; Reproduction; Pregnancy; Glucolipid metabolism
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LR ZEE1E (polyceystic ovary, PCOS )
SEZS WL PR WL 9 A e, WS B L
PEHEII SR . AR RAZEARE, WG
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EAT, I PR 3 2 1 8 9 R T KT B e
B FKF, DR EE RN TR ENET H Y. ok
Mg (letrozole, LET) f&—FhJ5 & (LRI ",
AR HEBR AR, 2 E AR R TCHEI T PCOS
R MEIRIF I —Z 259", ZWHF5EIESE LET
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RFFYRZE P U ( metformin, MET) J&
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B AW FE Pl Aot [ BRI 5 2 MET BXA LET
XTAERERL PCOS AL MERIRY TR
1 #AREFE
1.1 HARIAR

[7] JB5P 36 B 2021 4F 6 H &= 2024 4E 1 H i
BN BE BEOA B IE B PCOS ANZE4E 4 W iiF
FERTGR. MR 2018 4F ( 2RIV HELEAIE T H 2
SRR ) U R AR EREST PCOS 201, MRYE (1E
FERbaE ) UV ERMEE SUIERERS ( BMI = 25 kg/m®)
PCOS., PAME: OFFGIERESY PCOS 2 WibrifE
PR LM (18~40 Ji8 Z (8] ) 3 @M IES
FAEBER, KEEAE=14; OmunEiHy,
TCHERH ; @B IR A IR . HEBRbRIE: O
YRGS R . HAbERER . B ERES
AT QG I AEIIRE AP /3B (an R
BRIJRETCHE ) 5 OF“HE B UIREREAT K5 1M D) g
fEfig; @ MET 5 LET i Sl 2% 23k ; Gl R 7%
BHELJG, RPN @ 12 MIINA MR .
JE 2R . HURBRIER S 52 N 43 IR 25 ) )
FHs; OBEA I LET LAAMYAEHER 254 . AF
RARD TR 7S E BB 2# 0 B ZE 51 S HbifE (e
5 2024-K-031) , FHE g .
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ZHo RFRZHR ] LET (dbat LA A=) TR R
AMRAHE, HiAk: 2.5 mg, #L5: 2306171 ) JAYT:
ST B AR A 22 RIES 5 Ok, S d i 2 d,
BECRIT 3 H LB, F&E 5 mg, po, qdo
K& dH R 255 MET [ BRoedil 2y (V095 ) AR
AF, A% 05 g, LS. ACMO208] Fl LET i
J7: MET Z5250F [0 H &8I H, E80697
3AHLEW, il 0.5 mg, po, qd; LET ik
FHEE E

AT 5E T AT B Y58 o A B 512 B 5 D
RGMEE, —BRTORHLIRA RS . PCOS . A
ZRF R BML, I,

1.3 WZIEHR

WsE B FIRITRIE (341 ) BMI, IARAY
IR B [ BB [E EE (total cholesterol, TC ) F1H
i = HE (triglyceride, TG) |. BEACI I8 45 [ =5
&5 1 A ( fasting blood—glucose, FPG ) Flzs g g
&2 (fasting insulin, FIN) |, 4258 N b F8 b5
[ 22 i (testosterone, T ) . W — FE (estradiol,
E2) | R E (luteinizing hormone, LH) .
fiE BP9 A= B3 2 (follicle—stimulatinghormone,
FSH) F1 5T K ) & # KX (anti-Mullerian
hormone, AMH ) |. FB PIIEAZ 250 [ T & K
JERE . e N R e B ik B 8 £ (pulsatility
index, PI) FlBH JJ 45§ %% (drag index, RI) ],
HeAh, TS EKPTFEEL (homeostasis model
assessment—insulin resistance, HOMA-IR ) Fi1 LH/
FSH, HOMA-IR=FPG x FIN/22.5,

SYROEA,: 5 BRIk . A&
Wy, SR ER A R R A A R R T AT
ZiAHE ™ BAL. AR RIT R
(%) = (B + AR 1 CEPIE) x100%.
BARBRIEILZ 1,

LAVl STl B AR SCAR R
B A E oL, LG B I E O (G MKt
WEESE) | ShEE . Z IS

F1 PEMEIPCOS & fr 3Tl 4 M
Table 1. Rules for efficacy assessment in obese PCOS patients

HiH BAL AL TRk

SR (26, %) W s A FrGE AR E WA R
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PR KT WE IEH WA IEH ARIKE AN R
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1.4 SFitESH

FH SPSS 23.0 G2 A X B A T 40T . IR
MIES AR x £ 5 2R, dLE LR
FHASTAEAS ¢ K56, 41N AT IS F AR B FEAR
RS, HHECRBIER 0 (%) Fon, IR HeBCR
R, UL P < 0.05 WESFHGHH#E XL,
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2 R

21 —fRIER

WFFE L0 A 99 7 AL fE 8 PCOS A AIE /3
A 2H 53 B RS B2 46 141, PIZH R E—RTERHEL
WESHGHFEX (P>005) , BHERFE2,

F2 WRAMBAEH—MARILE (x+5)
Table 2. Comparison of general data between the control group and the combination group (x +s)

FEZE TR XTHRZH (n=46) IRA4 (n=53) t P

HiE (%) 30.43 + 1.89 30.30 + 1.98 -0.034 0.734
PCOSHRR (4F) 5.12+091 5.01 +0.95 -0.573 0.568
ANERERE () 3.94 +0.63 3.84 +0.67 -0.812 0.419

BMI (kg/m”) 2911+ 1.10 28.8 + 1.00 ~1.484 0.141
2 (d) 8.19+0.85 8.07 = 0.90 -0.705 0.483
Zoik (mL) 335.70 +9.86 334.47 +10.37 -0.605 0.547

2.2 IR HIEAAM TR (P < 0.05) . BRI 4,

REAIRITTABCR B E S TX R, 254
Gt R (P <0.05) . BRI 3,
2.3 MERERIESIRILEL

BYTET, M4l BMI. TC. TG. FPG. FIN Fi
HOMA-IR ZR X4 EX (P >005) . 5
RITET LR, RIT R W4l BML, TC. TG,
FPG. FIN Ffll HOMA-IR ¥ 5 A% (P < 0.05) ,

2.4 HIHEMNDIIEIREEE

BT R, P44 T, E2. LH/FSH, AMH 2%
RG2S E L (P >005) ., AP E, WA
T. E2. LH/FSH, AMH #3447 A ¥ W & F %
(P<0.05), HECGHMTXELA (P < 0.05) .
HARWZE 5,

#3 JRAMBKEHTRELR (%) ]
Table 3. Comparison of efficacy in the control and combined groups [ (%)]

Frak XTHALL (n=46) B4l (n=53) e P
WAL 9 (19.57) 14 (26.42)

EER e 26 (56.52) 35 (66.04)

Tk 11 (23.91) 4 (7.55)

B AR 35 (76.09) 49 (92.45) 5.131 0.024

x4 RAMEBKAHEERRGHERILE (x£5 )
Table 4. Comparison of glucose and lipid metabolism indexes in the control group and
the combination group (¥ +s)

— _ XTHRZH (n=46) ‘ _ BA4l (n=53) :
TRYTH BITIE 1RYTHI BITIE

BMI ( kg/m”) 2911+ 1.10 26.12 + 1.63" 28.80 + 1.00 2456 + 133"
TC ( mmol/L.) 5.48 £0.78 494 %057 5.69 =0.73 457+0.51"
TG (mmol/L) 2.25+0.55 1.74 +0.39" 2.11+0.51 139 £0.32"
FPG (mmol/L) 5.64 +0.62 497 +0.36" 5.71+0.57 448+034"
FINS (mU/L) 1497 + 1.11 14.28 +0.93" 14.84 +1.14 13.18 £ 0.71"
HOMA-IR 3.63 +0.54 3.24+0.52" 3.72+0.52 2.64 +0.33"

E: HRMEFAER, P<0.05; 5 Rk, P<0.05,
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x5 WRAMBKEHEEN D WDIEFRIEE (x+5)
Table 5. Comparison of reproductive endocrine indicators in the control group and
the combination group (x+s )
R A b — XFHEZH (n=46) - - A4 (n=53) —
TRIT I RITE TRYTHI wITE

T (mmol/L) 3.00 £ 0.41 2.02 +0.35" 2.88 +0.42 1.59 £ 0.25%
E2 (pg/mL) 57.35+7.31 49.10 + 6.05" 58.55 + 8.04 4351 +6.30"
LH/FSH 2.13+£0.30 1.69 +0.27° 2.12+0.33 1.41 £0.24"
AMH (ng/mL) 8.24 + 1.85 6.28 + 1.33" 8.54+1.98 5.19 + 1.09"
e SRS, ‘P<0.05; BB MxEakiz, "P<0.05,
25 FENEZBMEILR 4, PR e g g 2 TR (P < 0.05) .

RITHT, WA TFENBRE . T8 NS,
Jik PLFI RI 22 o4t it2# 2 L (P > 0.05) . iR
J7)E, P LiRTeAR B3 TR, HERG 4T
YR (P < 0.05) . BRILE 6.

2.6 ELZESHPAERER
BIT I, BRA AL ORI g i a] 5 25 2 X R

15645 20 Il P S5 FN R 30 4 R 2R S 2 i T R IRl
(P<005) ., BEURWFE 7,
2.7 ZEMITEM

W2H HR AN BN S kAR R i 5 R e g it
222 Y (P <005) . HikWES,

*6 WRAMBKASHATFENRZIZTMLE (x+5)
Table 6. Comparison of endometrial receptivity in the control group and the combination group (x +s)

XFHRZH (n=46)

AU (n=53)

FHPIREE T R e R

TENEREE (mm) 12.05 +0.56 8.31 +0.49° 11.96 = 0.56 9.50 + 0.43"
PI 2.29+0.42 1.72 +0.19" 2.28 +0.38 1.26 +0.15™
RI 0.81+0.13 0.65 +0.10" 0.77 +0.13 0.52 +0.07"

i SRS, ‘P<0.05; B REMxFEakiE, "P<0.05,

R7 ITHRAFEE HIPE K FIEIRIS I LR
Table 7. Comparison of ovarian response and pregnancy in the control group and
the combination group

yE| XTHRZE (n=46) BAd (n=53) Ot P

ORI T TE] (X £5, d) 12.56 + 1.64 10.28 + 1.36 —7.463 <0.001
DLt (x5, 1) 1.37 £0.24 1.88 +0.30 9.460 <0.001
HE [ (%) ] 30 (65.22) 45 (84.91) 4.134 0.042
JAWEEIRRn (%) | 13 (28.26) 26 (49.06) 4.461 0.035

<8 MRAMBKEHARNRRILLLE (%) ]
Table 8. Comparison of adverse effects in the control group and the combination group [# (%)]

2

AR XHEZH (n=46) AU (n=53) X P
PNl 4 (8.70) 6 (11.32)
T 2(4.35) 3 (5.66)
S SR 1(217) 2 (3.77)
JEis 1(217) 1(1.89)
Z 1957 0 (0.00) 1(1.89)
BEAR 8 (17.39) 13 (24.53) 0.751 0.386
L 80% I P, SARAERERL PCOS MU HIEL, FERE
3 g

PERATE RIS, PCOS HBF LR AE 50%~

T PCOSFFAEHE i 2 A S AR B A i R A
B 1 ARG S A, DR AN 2P 4R 2
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P AR A REN, BAAIRIT BRARURE
FE TR, S5EBAEaE -5 s, A
iff 58 MET BX & LET 797 IE iE 28 PCOS AN 22 4 Pk
HRCR N 92.45%, v O ABE AR P oY
BRI o HERE A S R0 A= 58 N 43 i 25 LR AT
JERL PCOS ANZ A g UL N 43I 2560, 35 T AH
B, MHEAER, PhES AR PCOS Zotk
SR P geah, BRI SR P A g
APIBZEEL PO nT N E PCOS T, SHEMIEAR BT
B, FEHEIANZEAER AR e BEAR IR IR
RE R PCOS RZE LM 2 — . AWFIT 4

KW, WWITIESX R R, A4l BML, TC,
TG. FPG. FIN, HOMA-IR. T. E2. LH/FSH.
AMH K- AL, SRR A 5™, Bk
ZERAE N, MET v g JE RS PCOS A2 A ek
BEACH 55 FIAETE N M 25 6L, 8 IR AZ 25k
S E R Y55 A G, BRI UESE,
TE N R R R R N R Sl ik P1AT RI
MR, RRGE R ™ ARBF S as R R,
AT IRYT)E ), BRE LT B IR |
T N ARk PT AT RT B AR B, 5@
PR AR s R — 2. Lab g RN
MET A] S AR PCOS ANZE L ME T B N2 2
PE, HATGE S MET {2 i T Bl — i - ) 515
R E A K ok, H— R, Be
ZH BRI BRI ) dep 2 T R, A v
WEZ XA, BLoh, WA AL HEDN R A B 4T
PRF R E RS TR, FRgSRIR/R, MET 1]
P = NEJHE A PCOS N2 M BR BE R ik, A
HEOR . e aVEdrm, PRl AN RSO & A A
1, 278 MET FFARIGMALRERS PCOS IGI7 A
RN, ZatEis.

25 B AT, MET B6E LET a8 Cist
TN MRS, & E NN Mo
HLRNE, DT B R HE B SRFN AT IR R . MET 8% A&
LET J697 Al RN R3S EH, LET R HEE G
MET {697, HAaTaf g Bl 8, IR
K, MR T . A A R S R
FHL, WESRUPEXT LET (b, vs/b on S HEER
SEBHAT, HETR LET My7ak, BEmRREepiasi. 2
M, AHFRAFE—EMANE: F—, KRE—
AL MUBERFSY, ERFR X S B L T BE AT
E—E M, 5=, WERRICH 311,
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MET X HEJEHRL PCOS ANZ2 4P (K7 30 AN i
B, =, LET MR 2.5~7.5 mg Z 0], A~
A3 LET BX& MET A7 RO i AT . K
o B L Ul i EME I PRI S0 2 — 25 B8 IF LET
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B A BB B AR FE) LET 4L,

S 3k
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