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ABSTRACT Objective: To investigate the effects of different types of endometriosis (EMs) on ovarian reserve function and assisted
reproductive technology. Methods: 188 patients with EMS complicated with infertility treated in the Department of gynecology and
obstetrics of the Affiliated Hospital of Chengde Medical College from January 2018 to January 2021 were selected as the research objects
and included in the experimental group. In addition, 160 infertile women with simple male factors in the same period were randomly
selected as the control. IVF-ET treatment was performed on patients who met the clinical criteria, and the embryo implantation rate, clinical
pregnancy rate, and live birth rate were calculated. The patient's serum anti-Mullerian hormone (AWH), follicle stimulating hormone
(FSH), and luteinizing hormone (LH), antral follicle stimulating hormone (AFC) levels were tested. Results: The levels of AWH in stage
III and stage IV of r-AFS were significantly lower than those in the control group (t=7.00, 11.86, P<0.05). The AFC counts in stage II, II
and IV were significantly lower than those in the control group. The difference was statistically significant (t=4.50, 8.49, 9.06, P<0.05).
The implantation rate, clinical pregnancy rate and live birth rate of patients with stage III and stage IV of r-AFS were significantly lower
than those of the control group (x*=4.04, 4.72, 10.46, 8.80, 11.32, 12.21, P<0.05). Multivariate logistic regression analysis showed that
stage Il and IV of r-AFS stage were the main risk factors for IVF-ET adverse outcome, which was statistically significant (<0.05). Con-
clusion: Stage III/TV EMs can reduce women's ovarian reserve function to a certain extent, and reduce the implantation rate and clinical
pregnancy rate during IVF-ET, which may have adverse effects on pregnancy outcome.
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T B NI R A0AE (Endometriosis, EMs ) & —F R Z 5l H
B IA LR 4 ANZE MRS ANE SR IR ) E U O M 1A R S A
YR, RIRF IR 110%™, EMs ]l i 25 R R 5 4o A 5E
K ARPER N 4TI TIRE , T A5 & T a1 s mi , {4 P A
ANZERE (L3R 5 K 50%5, IS 45 DI g (Ovarian reserve
function, ORF ) J&:45 I 5 K7 5 P4 (%) S 4k B9 ¥ A R Lk T 32
FEOEEAA A RE W, SRR, B EMs 50 P SLAE £ D 6E
“F f% ( Diminished ovarian reserve, DOR ) A] it 2 5 3{ EMs #f ¢
AZFEREW EZRE A O, I E B G R (Anti-mullerian
hormone , AWH ) % Tl W] 2 J52 AT A B SR 4t 25 I BE (A 8UH 6 e
AR ZBN Tz XK, AU EMs X 2ot il AWH
IR B 5 M FEAR— 30, Ah, (R S1 52K - BB A (in vitro
fertilization-embryo transplantation, IVF-ET) 55 % Jl A= %8 3 R
(Assisted reproduction technology, ART) K T RiGIF 8 A
EMs & IF AR Lotk 9 F 28T 5 =20, il IR s At 4 Bl
HEATAH BT LU i i R ATI O 8 W bR, [R5 191 EMs
X AR BB R 5 SR s b AR E D0, AR EMs &9
AR B I HAE R DIRE S ART S5 3175801001, BFER
EMs A FH AL R AT HEHEA M E R SR SER

I wRET &

1.1 HAzTER

ek 2018 4F 1 A -2021 4F 1 H TRIEEE 7 Be s BEBe i
FERHIZ 1 EMs G ANE B 188 VR AT L, A
SCA, 53 RERLVE R[] 39 Bl 5 1 PR R 2801 2 160 A xo
Mo SN ANRIEN -0 TEH RIFATE AL E] 1 AELLLE;
0 LM SR BRI AL612 ) EMs, bR ifES IR I R
RAERISIRTE RI)M2015 MUPRIRUE ; o RIEATEMIATCTAR

IGIT o HEBRATRME 0 JeRMEATEIE BRI R SR
0 AIFHERESIRAFERNSE 0 3N NEZ IR
F B (gonadotropinreleasing hormone, GnRH )J&I7 & . %
FH 1985 4236 [ AR T ~F o4 i 1Y 1 5 IR S A 53 38] r-AFS 73
SRS S Or gkt R A0 L RN BRI EMs &
FEARZRE A AT, b T (RORL) : 1~5 43 T (2 )
6~15 43 I HA (L ) 2 16~40 435 TV HH (T )>40 43,
1.2 GRS

XPAFE G RARER) B35 1T IVE-ET 1897, JEIGFME A IE R
TEURE 8 AT A0 R - AR = s R AR R AR /
FEARNMEIREL; W IRITIRTS = D AT REL / BAHIRE; T % =
TP A 0 A3 SR REARIRER. s AWH 19Tk F
ELISA ¥, i) &1 [ 5¢[% Beckman 23 &), B {41 3 3 (Folli-
cle stimulating hormone, FSH) . #{A 4 i & (luteinizing hor-
mone, LH) [ & I >R FI A P Bt 380 28 ¢ 0038 R 3 3 7 (go-
nadotropin releasing hormone agonist, Gn RH-a) A&7, Mij
Ja N T A IMAMEHE L I A KR @ FE B Jfs
2 FLASE Y0314 ( Antral follicle count, AFC),,
L3 SitZE5Hh

Wi Y S 6 B0 e FH SPSS22.0 FEATA3HT,  SEEGBdE h AT
AIES A RTHEGORER I v s Fas, WL HORER M 7 b
AR H 2 LR F AR, TR LA B R B oR RR ,
H BRI « s, 220 LLRCR AR s 35 SR A logistic [|]1H
ST R R R R 2 H R T, DL P<0.05 22w BA ST

2 BR

2.1 ARIE—RERLER
SEIG2H 50 AR AEARRS  BMI $55k. AZEI A FIAR 222550
FHREZEF(P>0.05), 1LE 1,

® 1 FRWMR—BARILER

Table 1 Comparison of general data of subjects

Experimental group(n=188) Control group(n=160) Pvalue
Age(years) 31.8+ 3.3 31.2+ 3.1 >0.05
BMI index 25.1% 3.5 254+ 3.6 >0.05
Infertility time( years ) 5.8t 2.1 5.4+ 22 >0.05
Infertility type(n, %)
primary 161(85.6) 132(82.5) >0.05
secondary 27(14.4) 28(17.5)

2.2 R[E r-AFS S HA BB I S iE I BE L&

M3E AWH KB r-AFS 23300 55 Inmi A+ 9%, 22 5 B
HGiil22E X (F=17.64,P<0.05), H r-AFSTH] I Hi8%
AWH /R S5XBATEH B 225 (=1.11,1.95,P 3 >0.05),11I
W11V ] AWH KOF B 2R T XA, Z2REASH R
(t=7.00 .11.86, P ¥ <0.05). A r-AFS 433 #13% FSH.LH 7k
SETGHA 25 52 (F=2.14 .2.069, P # >0.05) . AFC [ r-AFS 43
FOBEITRIASET TR, 25 HA G2 L (F=36.02,P<0.05),
r-AFS I #1534 AFC 1505 %F 8 20 I il 8 22 5 (=1.78, P<0.

05), 11 19 \IIT 9] . TV #] AFC 3H45 i L TX IREH , 2 R BASE
1243 M (t=4.50 ,8.49 .9.06, P 15 <0.05), W3 2,
2.3 N[ 1-AFS 4y Ei 8 IVF-ET & B

Rt FBE -AFS SR I, L IVE-ET FivfE e Il R AT IR
PR R, B G (P 5 <0.05) . Hirb r-AFS
A3 T I AR R o I PR AT R 3R 1 7™ 3 5 %] R4 JE
522 5 (P>0.05),1-AFS 43 1] I 1 IV 1 8 35 o 22 I IR 4
YRR 35 7R PR T R IR 2H (+°=4.04 .4.72.10.46 ,8.80,11.32,
12.21,P#1<0.05), 1.3 3.
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Table 2 Comparison of ovarian reserve function in patients with different R-AFS stages

Control group

Phase I(n=37) Phase II( n=55) Phase I1I( n=54) Phase IV(n=42) (n=160) P value

n=
AWH(ng/mL) 24+ 13 23+ 12 1.9+ 0.8* 1.3+ 0.6% 2.6 0.9 <0.05
FSH(IU/T) 6.8+ 2.9 7.5+ 32 7.8+ 3.1 6.3+ 2.8 7.1+ 24 >0.05
LH(TU/M) 4.6+ 22 48+ 23 39+ 1.9 3.8+ 2.1 45+ 23 >0.05
AFC 10.6+ 3.3 9.8 3.6% 7.4+ 3.2% 6.5+ 2.9% 12.6% 4.1 <0.05

Note: * represents a statistically significant difference compared with the control group (P<0.05).
%3 AE r-AFS S HAEE IVF-ET /LR
Table 3 Comparison of IVF-ET outcomes among patients with different R-AFS stages
Control group

Phase I(n=37) Phase II( n=55) Phase III( n=54) Phase IV(n=42) (n=160) P value

n=
Grow rate( % ) 10/59(16.9) 16/102(15.7) 11/96(11.5)* 7/73(9.6)* 59/286(20.63) <0.05

Clinical pregnancy
16/47(34.0) 30/89(33.7) 14/84(16.7 )* 8/54(14.8)* 78/218(35.8) <0.05
rate( %)

Live-birth rate( %) 15/47(31.9) 25/89(28.1) 10/84(11.9)* 4/54(7.4)* 67/218(30.7) <0.05

Note: * represents a statistically significant difference compared with the control group (P<0.05).

2.4 A[E r-AFS S HAYS IVF-ET RS ERSTER
Z N3 logistic [0 707 25 R 2 W, r-AFS 7341 11 19 .1V

Wk IVF-ET ARZ R ELERNE, BAGITHEX
(P<0.05),

& 4 IFE r-AFS 5%} IVF-ET AR ZERBHM SR ESHTER
Table 4 Multivariate analysis of adverse outcomes of IVF-ET with different R-AFS stages

IVF-ET results predictors Odd ratio 95%CI P value
Clinical pregnancy Phase I 1.02 0.28-2.82 >0.05
Phase I 0.93 0.41-3.52 >0.05
Phase I1I 0.28 0.03-0.51 <0.05
Phase IV 0.34 0.01-0.82 <0.05
Live-birth Phase I 1.17 0.43-3.15 >0.05
Phase II 1.02 0.51-2.82 >0.05
Phase 11T 0.26 0.03-0.52 <0.05
Phase IV 0.32 0.02-0.76 <0.05
3 Wik EHEEA, B TH 1Lk TN F -p(Transforming factor-B , TGF-
BIZEI , HAE by — i R ) A b Ak O K A e A v R 4%
EMs #9228 B3 SURTE WIEFEH AU AL T T E MY SER SCHERN™, JEBFFE AN , Lot T e AT RS 36 Ji 7=k

FRAOL, H T R A B DL AN TR, B 2 B S AR SR i) ™
FRREAAEAR K 5 T . EMs W] B & A 18 PSR E K
MRS MR S b T, (H i TiZom 2 21 2 R R gt il
I FRIE K A IR AR UL S ), FU AT TE A ) 2598
ANEE BRI EMs X B S RE A AN ] , BN, kA T o
HL09 EMs Al BB AR i 19 SE20 Sl R N I 1T 1 B L
LN DA 5P DT A B i 2 D RE R T R TR A T
Al R EMs n] i i 0 I B N 158 (0 SRS 5 |
A B N PRIE Y R, T X B S DR R R S A SRR
HhHf PR AFC ML, AWH AN S R AWH J2&2—Fh — 3

AWH, BHEI R AWH ¥R BEZLoPER) 35 4%, I AWH 2
Z 5P SRR . Lotk AWH 3R BEJE SO WL B SL 61
WRCERIER SRR, REEME P RZEINEIRGIE B Hk
AWH JKCF8ER , 4822 J5 102 AWH ZKF LR 052, 1L i
AWH K- 5275 B I I B (R, 75 S 4R I 25 R R,
I, AN AWH L2 S e B S 2 i A AR bR, A0F
T RR W] EMs G IF AN Z0E 14 AWH K% A4 R B 7R
-AFS 7030 LI K IV A 3R B O B2, X5 XX AYHE
FEEEE—E KT EMs I AZEXHE D IVG-ET 4R4RES /1
S, F B G — I E5IE . KR sEiA T  EMs il GE0A 28
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IV 1] EMs A2 (85 R IEAR T 21%, I REEDRR (T T

21%, AHFFESRRY, SX5 A L, IV ] EMs 344
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TR VIV 52 IVF-ET AN RE5RHIME R, x5k

e
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WAL R A IRE, R T IVE-ET i 7 b i Rl 2 K

I RAEYR A, DTS HAE RS Ja 7 A AN RS20, %) T B

EMSs QR , e 565 1 BT 7 I AL Tk 8 A ORI

HAT SR B I R AN R

& # 3L #k(References )

[1] Laschke M W, Menger M D. Basic mechanisms of vascularization in
endometriosis and their clinical implications[J]. Hum Reprod Update,
2018, 24(2): 207-224

[2] Matalliotakis M, Matalliotaki C, Goulielmos G, et al. Association be-
tween ovarian cancer and advanced endometriosis [J]. Oncol Lett,
2018, 15(5): 7689-7692

[3] R, #4477, F. F T ABSTALE R LG RG 7T LR T
IS I £ ke e (], F Ba S Al R % &, 2019, 20(5):
471-473

[4] Tal R, Seifer D B. Ovarian reserve testing: a user's guide[J]. Am J Ob-
stet Gynecol, 2017, 217(2): 129-140

[5] Cohen J, Chabbert BN, Darai E. Diminished ovarian reserve, prema-
ture ovarian failure, poor ovarian responder a plea for universal defi-
nitions[J]. J Assist Reprod Genet, 2015, 32(12): 1709-1712

[6] Jamil Z, Fatima SS, Ahmed K, et al. Anti-Mullerian Hormone: Above
and Beyond Conventional Ovarian Reserve Markers [J]. Dis Markers,
2016, 5246217

[7] Gao J, Gu F, Miao BY, et al. Effect of the initiation of progesterone
supplementation in in vitro fertilization-embryo transfer outcomes: a
prospective randomized controlled trial[J]. Fertil Steril, 2018, 109(1):
97-103

(8] T4 EFalmHF 44T & AR MAFL. T & N B4
s Y a IR Aeda F A &, 2015, (3): 161-169

[9] Symons LK, Miller JE, Kay VR, et al. The Immunopathophysiology of
Endometriosis[J]. Trends Mol Med, 2018, 24(9): 748-762

[10] Matsuzaki S, Schubert B. Oxidative stress status in normal ovarian
cortex surrounding ovarian endometriosis [J]. Fertility & Sterility,
2010, 93(7): 2431-2432

[11] Defrere S, Gonzalez-Ramos R, Lousse J C, et al. Insights into iron
and nuclear factor-kappa B (NF-kappaB) involvement in chronic in-
flammatory processes in peritoneal endometriosis [J]. Histology &
Histopathology, 2011, 26(8): 1083-1092

[12] Lindhardt J M, Hagen CP, Johannsen TH, et al. Anti-mu llerian hor-

mone and its clinical use in pediatrics with special emphasis on disor-

ders of sex development[J]. Int J Endocrinol, 2013, 198698

[13] Karkanaki A, Vosnakis C, Panidis D. The clinical significance of an-
ti-Miillerian hormone evaluation in gynecological endocrinology [J].
Hormones, 2011, 10(2): 95-103

[14] Dewailly D, Andersen C Y, Balen A, et al. The physiology and clini-
cal utility of anti-Mullerian hormone in women [J]. Hum Reprod Up-
date, 2014, 20(5): 370-385

[15] Shulman L P. Anti-Mullerian Hormone as a Predictor of Time to
Menopause in Late Reproductive Age Women [J]. J Clin Endocrinol
Metab, 2012, 95(5): 1673-1680

[16] Kelsey T W, Phoebe W, Nelson S M, et al. A Validated Model of
Serum Anti-Miillerian Hormone from Conception to Menopause [J].
Plos One, 2011, 6(7): €22024

[17] Maclagan K. Anti-Mullerian hormone predicts menopause: a
long-term follow-up study in normoovulatory women [J]. J Clin En-
docrinol Metab, 2011, 96(8): 2532-2539

[18] Kalyani T, Sangili A, Nanda A, et al. Bio-nanocomposite based highly
sensitive and label-free electrochemical immunosensor for en-
dometriosis diagnostics application [J]. Bioelectrochemistry, 2021,
(139): 107740

[19] JUN-YA KE, JING YANG, JING LI, et al. Baicalein inhibits FU-
RIN-MT1-MMP-mediated invasion of ectopic endometrial stromal
cells in endometriosis possibly by reducing the secretion of TGFB1
[J]. American journal of reproductive immunology, 2021, 85 (3):
e13344

[20] Morales-Morales CA, Morales-Flores LF, Gonzalez-Urquijo M, et al.
Ileocolonic intussusception due to severe endometriosis [J]. Clin J
Gastroenterol, 2021, 14(5): 1381-1385

[21] Farella M, Tuech JJ, Bridoux V, et al. Surgical Management by Disk
Excision or Rectal Resection of Low Rectal Endometriosis and Risk
of Low Anterior Resection Syndrome: A Retrospective Comparative
Study[J]. J Minim Invasive Gynecol, 2021, 28(12): 2013-2024

[22] Keleg CD, Vural B, Filiz S, et al. The Effects of Etanercept and
Cabergoline on Endometriotic Implants, Uterus and Ovaries in Rat
Endometriosis Model[J]. J Reprod Immunol, 2021, (146): 103340

[23] Niu L, Chen L, Luo Y, et al. Oxycodone versus morphine for analge-
sia after laparoscopic endometriosis resection [J]. BMC Anesthesiol,
2021, 21(1): 194

[24] Zachaki S, Kalomoiraki M, Kouvidi E, et al. Cytogenetic findings of
ectopic endometriotic tissue in women with endometriosis and review
of the literature [J]. Eur J Obstet Gynecol Reprod Biol, 2021, (264):
212-218

[25] Leow HW, Koscielniak M, Williams L, et al. Dichloroacetate as a
possible treatment for endometriosis-associated pain: a single-arm
open-label exploratory clinical trial (EPiC)[J]. Pilot Feasibility Stud,
2021, 7(1): 67

[26] Altay AY, Yavuz E, Bayram A, et al. Loss of stromal CD73 expres-
sion plays a role in pathogenesis of polypoid endometriosis [J]. Arch
Gynecol Obstet, 2021, 303(6): 1523-1530

[27] Randhawa AE, Tufte-Hewett AD, Weckesser AM, et al. Secondary
School Girls' Experiences of Menstruation and Awareness of En-
dometriosis: A Cross-Sectional Study [J]. J Pediatr Adolesc Gynecol,
2021, 34(5): 643-648 (%558 3590 71 )



- 3590 -

IUEYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.18 SEP.2022

[4] E 8%, kA BB 2 A WU SR 15 AR R 15 2 MBI A7 7 154k R
bk ST HT[I]. A4 5 & T m E 5, 2017, 5(3): 172-176

[5] AR, ER W, ML L. IS4t 2 AT SN a5 AN R RS 2T
JBERT A8 AN R 5 TR KRR Ay w84 R 3G 7 IR A 5 0 ORI
#%[3]. F B B E 25, 2021, 28(19): 25-29

[6] &4 E FAIMF 5 A A LB S S, b B B IF 2 9 E
U oo A LA SMF BT 2 B2 AR A 995 97 46 v (2014
FR)[J] P EEA SATE AL E, 2015, (14): 9-11

(7] 4 F . MR B0 5 MR AT 5 A5 AN AR AT AR 4 o 3 308 &
BA A E A all]. F B S KIEZH, 2021, 28(5): 75-77, 92

[8] EAh, M F K. TAPP 55 4% e B IE 74 0 2 7K A1 15 AR R 5 s A BLIE 74
AT R BB ISR ey sP AT R [J]. B Sl RAF R, 2021, 38
(4): 504-507

[9] M4, Z32 8, 5 0 ik, §. AL R ML T A3 5 e 1Tk
H FAEANR G 7 RA TSI A o e e [J]. 79 & 25, 2018,
53(10): 1093-1095

[10] &wwett, A4, Wik, 5. RS0 15 AN R o 3 20 IR 4 44
o B AR R Ty ke T AR [J]. F R B, 2020, 49(9):
1438-1441

[11] #wela, B¥, 28 2. BEHE4S: TAPP f= TEP £ R AN 4 5 84
6 Az AT s B4R E R, 2021, 31(20): 48

[12] KR, % B, k3. IS4t T A MRS R4 R 5 IS 45 22 A
JEE AT 5 5 AN AR A A AR A 8 4G 5 AR A e R A 0
v [J]. b A e AR S A2 & (TR ), 2021, 15(3): 281-284

[13] FR#, Bi, Z=07. TEP &5 TAPP & 55 /) JULRE i) 0 64 1 SR 2K R B

e K E T R A 0] 6 R A E 3 EF & &, 2021, 20(9):
983-986

[14] % =&, &3k, W=k TEP 5 TAPP & 57 30 B 34 5 16 R 75
LR [T]. KPR 5 54k, 2021, 6(10): 46-48

[15] x| &. BELRE4E T ML A 3015 ANTAPP) 5 4% 46 K 5K ) B 40 50 45-Ah
R0 st Bt 7 [J]. F B IR E 4, 2019, 57(32): 41-44

[16] %3t %4, &3 2, x4 %. TAPP TEP % IPOM3 #5154k K i& 75
TERE A B W e R AT AR 5L [J]. % A B & &, 2019, 35(6):
950-953

[17] 2%, F&, F-F. WISt T AN B ANR 55 2 I BEAT 4015
ARG T A e 77 5 [T]. P Aemfe B SN E (BT R,
2019, 13(6): 525-528

[18] R4, Fhzik. B B EANT B Ak kAL A B ISR
B REBEFRIFEENHm [J]. B AL E, 2020, 26(10):
74-79

[19] E A4, 5%, k. RS T 2 A ML SMAN A HIN R Fa RS
B2 MR AT A ASAN R 3t B A B B R E R ELS
fewsHm[J]. FE S & 25, 2020, 27(30): 96-98, 102

[20] E&, 3N, 305, . A AP LRSS0 I A 5 AN R b B LR
AR EHHF S E BRI R ey s AT )] P B R R &,
2019, 21(2): 243-246

[21] 3K, YL #, 23%. 7 . TEP TAPP 55 Rutkow K X & 77 BLI% 4
FA T R R ARG [T]. e R A I B 5 4 &, 2021, 20(10):
1098-1101

(#3557 )

[28] Cardoso JV, Medeiros R, Dias F, et al. DROSHA rs10719 and
DICERI rs3742330 polymorphisms in endometriosis and different
diseases: Case-control and review studies [J]. Exp Mol Pathol, 2021,
(119): 104616

[29] Pirog M, Kacalska-Janssen O, Jach R, et al. Fibrin clot properties
among women with endometriosis and the impact of ovarian stimula-
tion[J]. Reprod Biomed Online, 2021, 43(1): 81-90

[30] de Faveri C, Fermino PMP, Piovezan AP, et al. The Inflammatory

Role of Pro-Resolving Mediators in Endometriosis: An Integrative

Review[J]. Int J Mol Sci, 2021, 22(9): 4370

[31] Tang T, Lai H, Huang X, et al. Application of serum markers in diag-
nosis and staging of ovarian endometriosis[J]. J Obstet Gynaecol Res,
2021, 47(4): 1441-1450

[32] Barnhart K, Dunsmoor-Su R, Coutifaris C. Effect of endometriosis on
in vitro fertilization[J]. Fertility and Sterility, 2002, 77(6): 1148-1155

[33] Harb H, Gallos I, Chu J, et al. The effect of endometriosis on in vitro
fertilisation outcome: A systematic review and meta-analysis [J].
BJOG An International Journal of Obstetrics & Gynaecology, 2013,
120(11): 1308-1320



