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AMH RS2, D LA FREAPRER ROC #igk , SHDI#ES . KA IR E AMH #8502 2.15 pne/L,
FEALA DI # 5 E: 2.16 pg/L, OFAVIF S LI 52 6, B AMH (pe/L)H 1.39 = 0.54 1-F+4 2.73 + 1.83, P<0.01;
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TR B E TR 2 T FREZH (17.7346.13 vs 13.79£4.60) 1> (P < 0.05) , S RCEHFR Y E S 40T |, 4 J 2l [ 45
) ISR KAGEFEE 3L GnRH—a, BRI FIR L5 AMH 28 (R FLE R —FER . S0 AMH (K TFU0 %) 25 /) L 80 _L Th a8
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Influence of Gonadotropin-releasing Hormone Agonist on Serum Anti-Mullerian
Hormone Level

YE Yun, WU Ri-ran”, LIN Xiao-li, LIAO Yue-chan, DU Yan, WU jia-qi, LIN Xiu-feng, DU Jing
(Reproductive Medical Center, Zhongshan Bo’ ai Hospital, Zhongshan 528403, China)

Abstract: [Objective] To investigate whether the influence of two forms (long-acting / short-acting) of gonadotrophin-releasing
hormone agonist (GnRH-a) on anti-Mullerian hormone (AMH) is the same. [ Methods] The study included 869 cycles that underwent
in vitro fertilization (IVF) /intracytoplasmic sperm injection (ICSI) from February 2012 to September 2012. Patients who met the
inclusion criteria were randomly divided into two groups: long-acting group (using long-acting GnRH-a, Diphereline® ) which
including 128 women with 128 cycles, and short-acting group (useing short-acting GnRH-a, Diphereline® ) which including 116
women with 116 cycles. Serum AMH levels were measured at baseline and Day 14 following GnRH-a.  [Results] (D After down-
regulation in long-acting group, baseline serum AMH slightly reduced, P> 0.05; In short-acting group, serum AMH fell from (2.92
+2.12) wg/Lto (2.29 = 1.54) pg/L (P < 0.05). @ After GnRH-a treatment higher basal AMH level fell down, and lower basal
AMH level grew up in both groups. Using rising or falling AMH level as the standard to the ROC curve, we found the cutoff point of
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serum AMH ;2.15 wg/L in long-acting group, and 2.16 pg/L in short—acting group. @In long—acting group, based on the cutoff
points, basal AMH level of 52 women was less than 2.15 pg/L, and their basal serum AMH was (1.39 + 0.54) pg/L, after down—
regulation AMH was (2.73 + 1.83) pg/L(P <0.01); 76 women with basal serum AMH =2.15 wg/L, their basal serum AMH was
(4.40 £ 1.95) pg/L, after down—regulation was (3.27 + 1.78) wg/L(P < 0.01). In short—acting group, 51 women with basal serum
AMH < 2.16 pg/L, AMH before down—-regulation was (1.21 + 0.50) pg/L, after down-regulation was (1.96 + 1.57) pg/L (P <
0.01); 65 women with basal serum AMH =2.16 pg/L, their basal serum AMH was (4.26 + 1.93) pg/L, after down—-regulation was
(2.55 + 1.48) wg/L (P < 0.01). @In long—acting group, for those whose AMH level < 2.15 . g/L, there was no significant difference
of basal serum AMH between AMH increased group (1.39 + 0.55) pg/L and decreased group (1.41 + 0.38) pg/L, but the number
of retrieved oocytes was less in falling group (13.40 + 5.08 vs 7.40 + 2.51, P < 0.05). For those whose AMH level = 2.15 wg/L,
AMH increased group had lower basal AMH level ( 3.39+0.89) wg/L than decreased group (4.65 +2.06) pg/L, but had more
retrieved oocytes (17.73 + 6.13 vs 13.79 = 4.60, P < 0.05). In short-acting group, we had the same results. [ Conclusion] Whether
using long—acting or short—acting GnRH-a, AMH dynamics after down regulation was the same: for those with basal serum AMH

below the cutoff point, AMH had upward trend ; for those with basal serum AMH higher than the cutoff point, AMH showed downward

trend. Consistent with this variation trend, the expected number of oocytes retrieved would be better.

Key words: anti—Mullerian hormone (AMH) ; pituitary down—regulation; controlled ovarian stimulation

TEARSN SR /L% N RS TV B - A A (in
vitro fertilization/ intracytoplasmic sperm injection —
embryo transfer, IVF/ICSI-ET) ', L35 P A 1  #
Z (anti-Miillerian hormone , AMH ) 7K 5-AE A PEAS P
LAt AR 7 AN TR B SR M A AR R, L
N 2K B Bh AR B R (assisted reproductive
technology , ART) T BF 5 i 2 —  JEAFK , 6T
P2 M #8 HE DR (controlled ovarian stimulation, COS)
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HIBIT ST A B, B 1 10T AMH (B R334 i B
R, 5 ESREE Jayaprakasan 23 1925 S AH
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30 HAT IVE/ICSI-ET /773t 869 Jil], BFFEXT 4
YAFRUE AR <38 (22 ~ 38 &), &1 (&
B 21 ~ 35 d), FEEE AR OP ¥ AR AL FE (follicle
stimulating hormone , FSH) 1E# (A< H.0> L FSH <10
U/L), 1A i & 48 4 (body mass index, BMI) 7F 18 ~
23 Z[u), fH B AR T S D) A I BEAIL
PEARKBA (f K% GnRH-a) 128 i (% 128
ATEWE R (AL GnRH-a) 116 il %
116 J&

1.2 MRFE

12,1 Bk r% )5 5d 1 GnRH-a
(TR Hh 3 Ak, IS FERK, Diphereline® ) [, K%
HHEAEAR 1.0 mg R LI, %6 804 F 3k 4E AR
0.1 mg/d ¢ IS E HCG H ., B 14 KA
PERRILE  (gonadotrophin, Gn) (5 H H 2 A A2 B
HIE  RANTF, Gonal -F® ) |3 3, A #8 <30 11
HBEH 150 U/d AR 31 ~ 38 2 1y 8 225 U/,
PRBE I K I DL 2 R ) e ZE BRI s, WL
A g B B AR M B ¥ E (human  chorionic
gonadotrophin, HCG )10 000 U J5 35~38 h HUHP , 47
IVF 8 ICSI, 72 h J5 #4H 2-3 N IRHG , B R A1 7R
JiG RIS

1.2.2 AMH M# % £ 97 /23 2 (antral follicles
count, AFC) M & IVF/ICSI Y& 1Y .3 P& 5 i H
LN 3 RN 14 KA B2 16 ¥ bk 1 4G
M AMH FSH, #{&4: i % (luteinizing hormone,
LH) M [ (estradiol | E,) , #l1Ifil 25 K [F] 47 {11 18
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B A% 2 (ALOKA SSD—-3500 75 75 A% | #4583k 4 3%
7.2 MHz, H A 5E AFC (LEARB 5T 58 SR IR i
Hi%2~8mm),
123 FBEH & IMTE AMH T 5 g
W2 7 i 55 [ DSL 2 R A9 AMH 857
B TG R BBE 2 0.006 pe/L, 28 P48 B 22 B <
5%, I35 FSH . LH H1 E2 7K 5 F 4k 27 &
P, (AR E 2 [CA Fl# ELECSYS 350, ™
Hs e FR R G AR B R TR AR
1.3 SitZEAH&E

FTEE BASNBFSE . N SPSS18 4t it2f 4k 44k
PERLG, 2SR bRI AT IE A 50 Fl 7 25 5
PERZSS , TH i PR IR TS B RO « K 21
(i) 5 AR ST AR AR ¢ A6, A Kk ~F- - U, =005,
THECFERER FH-R TR AT TAERHE (velative
operating characteristic, ROC) 14k | REUE 55+
& Youdon ¥ EEHATHITF#0HT.
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P2 FE 5 BMI ANZE I [R] 4k 2 o FR 22
R L 25 5 A Geit 2 X, (R AR 22
SHEGERE S, IR AN A TR A R
AL R g, HEAT R —AN A 25115 19 L
B(ED,
22 BEARNESUERIEIRNETL

] — AR JE IS 25 LR R A8 1k, R
FEXT ¢ Rz o6 (2 2) , T UL, L3 AMH R R A
JE R YME TR, HESEASITFEX (P=
0.538) ; A AL AH K AT )5 LA E T 1%, 2 R A 4
B X (P=0.002), 1 AFC KA FEIE TG L
BYME T, 225 A 5143 (P =0.000) ; F4L
HREHTS BE TR, (HERRASIT R

X (P=0.081),
23 AT EME AMH BELER

AT R KL 2H 128 4], 1L AMH R 5
TR 66 1, L FH) 62 1, AR 116 B, il i
AMH P 5N R 69 4, Y 47 B (& 1.2),
AT e B AT DL 2 08 2 i 308 S AR
GnRH-a J7 , JERE M TS AMH 23 5 09 F R, K0
EF RS DR RN B T4 T ROC
M2 T HRPIR . (3R 3 Bl 3.4) , KA LUEA i
1H AMH 2.15 pg/L R AP, KA < 2.15 peg/L
20 52 ], K& =2.15 wg/L 41 76 1] ; 5 55040 LA e
Bl ML7E AMH 2.16 peg/L N F 04, fAk<2.16
pe/L 20 510, Rk =2.16 ng/L 4H 65 1], %%
BRI B AMH AFC MG s, SfEAHE
FEh FEOMEEX P GRS (3R 4) , AT UL P 344F
TER A < 2.15 pg/L KR =2.15 pe/L 411
BERBEAGIFE L (P=0.051), 7EE<2.16
pe/L ZHA K =2.16 pe/L 2H L% SR A G it
SR (P=0.731), 4 ALK ME AMH B AT S
H & i, Toit B K RGA = M RGR AL IR T U0
HHAZ IS AMH _ET-, & FUIE S 4R 245 )5 i
HAMH TR, 25 WARITEEL (PB=
0.000) , AFC FFRK AL P iy 9 4 35 52 Bk /D (3%
<2.15 pg/L 4 P=0.032; K54 = 2.15 pg/L 41 P
= 0.000) , 7 J5 5040 P B0 WG 4 FOSR A ik 2D (H AR A5
MY r2e R (SR <2.16 wg/L 4 P =0.872; F
H30=2.16 pg/L 4 P=0.063),
24 MATEMES AMH BT H 550

KB < 2.15 pg/L 4 52 il F&IR G AMH A
BT 5 B K =2.15 we/L 41 76 14, [
J& AMH A3 R FERY 15 41, %050 < 2.16 pe/L 4
5161, FEJE G AMH AR ETHE 13 6 k=
2.16 pg/L 41 65 i, RS AMH AN 23T R 9
5], % EE—2H N IS AMH E T 6 5 R B9
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Table 1 The general condition of the patients

(X £5s or cases)

Group Cases Age/years  BMI  Infertility time/years Infertility classification The main factors of infertility

Primary Secondary  Pelvic tubal fator Endometriosis  Male factors  Ovulatory dysfunction
Short-acting 116 31.3+£3.6 20.9 24 47+3.0 56 60 70 7 37 2
Long-acting 128 302+3.6 21.02.6 47+3.1 69 59 67 14 45 2
P value <0.05 >0.05 >0.05 >0.05 >0.05

BMI: body mass index
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Table 2 Changes of observed targets before and after the

different dosage forms of GnRH-a (x+s)

Group and Targets  Before down-regulation ~ After down-regulation P value

Long-acting(n=128)

AMH/ (pg/L) 3.18+2.14 3.05+1.81 >0.05
AFC 14.17 £ 4.02 12.27 +3.57 <0.05
FSH/(TU/L) 7.54£1.22 2.18+0.72 <0.05
LH/(IU/L) 4.82 +1.67 2.55+1.86 <0.05
FSH/LH 1.75 £ 0.67 1.03 + 0.60 <0.05
£2/(ng/L) 37.51 £ 14.80 18.14 £ 9.55 <0.05
Short-acting group(n=116)
AMH/(pg/L) 2.92£2.12 2.29+1.54 <0.05
AFC 12.29 £4.97 11.66 = 4.83 >0.05
FSH/(IU/L) 7.63 £ 1.41 3.54+1.21 <0.05
LH/(TU/L) 4.78 +2.08 1.88 +0.86 <0.05
FSH/LH 1.79 £ 0.61 224+1.23 <0.05
£2/(ng/L) 4421 £21.93 21.79 + 14.88 <0.05

AMH: anti—Miillerian hormone; AFC: antral follicles count;
FSH: follicle stimulating hormone; LH: luteinizing hormone; FSH/
LH: follicle stimulating hormone /luteinizing hormone ratio; E2:

estradiol.

B AR LRl TS AMH , BRIV BT AFC, S e PR i
WENE SRV TR (3R 5), WAEHA
W HE KA < 215 pg/L AW R EFAHS
R P A, AR SR T AMH BFIRET AFC
A GnH Rl 22 R o v, I SRR R

Rl /DT T REAL, (HARIEN 2 F FRE4l (P =
0.012), EMOPEIEF RN ; Ka=2.15 pg/L 4
W, VRS IS AMH _ETHE S R REA FL AR RS |
FEJHRT ARC  BfE M IR SR R 22 5 o B &,
FHAFER I AMH ZNT R, (HAR OB 2
T RREAL (P=0.007), EIOPHE RN, k<
216 peg/L AN, FEMJEIME AMH EFH4S R
ZH AR ALY AMHE AP R i ) &
ZRILWEN, IR AFC 2T R4,
FRIPECL T R (P = 0.000) , 5 FLEP 55 1F 4
SN 550 =2.16 pg/L N, 4Fily . FERE MG
AMH FEIRT ARC S PERR B0 2 ko g
FH2H 5 R 22 0 M (P = 0.514) , WH{E
A LUE ) BT R M E AMH /N TR R4 B4k
Uik 2 B 3 2 S

3 i #®

AMH 1 B S5 550RL 0 i 55 006 2 A LA BF , Pt
ML AMH 7K FJEAS | S e T DR 58 0 By s o
AR, O K ST I AMH i 5F 8 5z
G RIS HGE  (HR BR300 3E AMH ZKF-4n
sk, EIWNIMAACHGEARZ , BRS04 A
[F], G5 AR AR UL 2, 474 Jayaprakasan SE 20
FEEE SRR AMH BT 329%; Seifer %57
A BIF 58 /&8 F] GnRH-a J5 410 ) AMH [, van

®3 SHEMMEF AMH {185 ROC ik
Table 3 Find the basal serum AMH cutoff point of ROC curve

Group AUC std. error 95%C1 P value Cutoff point (pg/L) Sensitivity Specificity  Youden index
Long-acting ~ 0.880 0.031 0.819 ~ 0.940 <0.001 2.15 0.924 0.758 0.682
Short-acting  0.852 0.036 0.781 ~ 0.923 <0.001 2.16 0.812 0.809 0.621

AUC: Area under ROC curve

*F4 AVBSESEBRMEARIEIE AMH T

Table 4 The changes of AMH in serum with the cutting point groups before and after GnRH-a

(x£s)

Basal serum

AMH/(p.e/L) AFC

Group . Cases Age /years Before down— After down— Before down—  After down—
AMH grouping
regulation regulation regulation regulation
Long—-acting <2.15 pg/L 52 30.9 +3.8 1.39 + 0.54 2.73£1.83% 12.6 £3.3 11.4£3.9%
=2.15 pg/L 76 29.7 £ 3.3V 4.40 +1.95 3.27+1.78% 153 4.1 12.9+3.2%
Short-acting <2.16 pg/L 51 31.1 £3.8 1.21 £0.50 1.96x1.57% 10.0£2.8 10.0+4.0"
=2.16 pg/L 65 31.4 +3.4Y 4.26 +1.93 2.55+1.48% 14.1+5.6 13.0+£5.1"

AMH ; anti—Miillerian hormone; AFC: antral follicles count. 1)P > 0.05,2)P < 0.05,3)P < 0.01
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Table 4 Changes of serum AMH before and after the cut point group and the number of retrieved oocytes (xxs)
AMH/(pg/L) AFC
Overall GnH retrieved
Group AMH(pg/L) n Age/years  Before down-  After down-  Before down—  After down- vt remeve
. . . . dose/IU oocyles
regulation regulation regulation regulation ’
Long-acting <215 AMH rise 47 308+3.9  1.39:£055  2.92+183 12.8+33 11.7£39  2613+695  134zx5.1
AMH fall 5 320£257 1412038 1.03£049" 10.6+2.4 8421  3245+£255Y  74+2.5Y
= 2.15 AMH rise 15 298+34 339089 491+245 16.0+3.9 128+25  2498+406  17.7x6.1
AMH fall 61 297+£34Y 465+2.00 2.87+1.32V 15142 129+34  2423+721 138 +4.6Y
Short-acting <2.16 AMH rise 38 3.1£39  L15£054  233:1.66 10.6+2.8 10941 2480676  10.8+45
AMH fall 13 31337V 138036 087029 84+20"  73+£2.1Y 2485+589 5.8+2.17
= 2.16 AMH rise 9 324+40 345:1.17 453+159 164+42 142+54  2054+460 14.0+45
AMH fall 56 31.2£33Y 439£2.00 223+£1.20" 13.7£57 128507 2115£599  125£6.5
AMH ; anti-Miillerian hormone ; AFC antral follicles count; GnH: gonadotropic hormone. 1)P < 0.05,2)P < 0.01.
127 1.0
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down-regulation the case diagram 1=1-specifinity
B3 K%4EROC ik
1y Fig.3 ROC curve of long—acting group
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_E]? | % ”
gl =~ >l
z ° BT 03
47 _— e
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- — £ 0.6
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Fig.2 Serum AMH of short-acting group before and 0.2
after down—-regulation the case diagram
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Rooij il Pefiarrubia 25 W 5¢ i FH K AL GnRH-a
FEERI R 5 B9 LS AMH 1Y {8 2 T B, n] A

WFFE o 1 K 2

RBEA G2 SR EE R

Mohamed 25 g BF2E b 7648 A K %% GnRHa 555
185 4 FEFN 8 Ji ) i AMH ZKSF-JCH A8 4k
TEFRATT 2009 4F [ F 5% 58 Al FH B 2 8 1A 1

1-specificity

B4 %3048 ROC #iZk

Fig.4 ROC curve of short-acting group
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FEE, X — 4w B A 26 B2 BT R4,
R I AMH b Tk 2 TR A —E W)
ARG S5 2500 B AN [ BRI R 2
TATHEAME I PG B E 7 4L, KA GnRH-a
5550 GnRH-a 4, 8552 KA R E 5 5 5
FEVHTRR T NI, oS24 25 5 SR
THIG L2 T W X — &5 RS A T A A
FEEE A3, B A B 0, FRATIEE 2R
PR M T AMH 2 PUEH FTF, S N
RIERaH, Rilk— T e AR AT
ROC gk, F&kUIE &, HRMERERKNL
GnRH-a 2H /9 Bl 1 %5 AMH 5] 502 2.15 wg/
L, %% GnRH-a 2 B9 5L 6l L7 AMH U138 &2
2.16 pg/L HYIE AT 504105 , K30 GnRH-a 41
IR GnRH—-a 41 FE Al L7 AMH /N0 5] 551
AMH “FHES R IE LT (P <0.01), K3
GnRH-a #H FI%E 2L GnRH-a 41 3L Al 75 AMH K
T U1H S AMH - BE B TR E TR (P <
0.01), A WAEALRG A, Joie el K a0 2 5
3 GnRH=-a, FEJETTHGE 0E AMH ASfL R AL —
FERY . JEREINTE AMH KT U)#] 5 23 E T
BB T YNBSS R R

] Jes T 5 4% 44 A 3T 119 SCREK « Jayaprakasan 4512
WFFE 102 B FHAE 8% GnRH-a Y 4 LR 1 7
AMH /& 1.29 pg/L, B 14 d J5 /2 1.55 pe/L,
3 ATE 1 %5 %% GnRH-a ZHEERE 1055 AMH /N T
VIE 2 B ITE AMH S FEJRET 5 S 45 R e AT
() ; T Pefiarrubia % 0 [WAF5E 60 il FH 2L
GnRH-a 3%, FEREIME AMH R 4.18 pg/L, [
10 d JEF% % 3.51 pg/L, S5F,AVEAHEKSL GnRH-a
ZH FE A LT AMH K T U0 #0535 4 0 3 a1,
AMH BEJERT 5 BESS R AEF T, FEJE T AR
UL BRI, ASWFFT A 45 S R 0 1 (i il
M3 AMH AR TFU0E] S A S 3 E TS & T %)
S RIUT RS (515 50 1% IR 45 88 7E /)
Pk E WO P = S I R TAESEPRARAT &1
[Fi] -t A7 By T i A R 7 2 A5 AN R Y 25
JEG T PRI ABERYAS ] 3 s ol e 2
T R SCAE A AL el 7 AMH L pR F50RE 41 M 43
W, B YK B T R 41 A A B - R 41
P9 AMH [R5 14 o R 15 X8 B9 S N J50k: 40 i 1)
B M HOUR 40 AMH 75 15 F1 mRNA Y2235 1Y
Aoz, HErC 2 D50 A RS Winkler

ST S GnRH-a (leuprolide acetate )24
h Ji NS R R AL B0k 41 iE AMH mRNA %34
I Jt . Dong % 20 ()45 2 H GnRH -a
(Triptorelin) 48 h J& A28 B 1K ¥ & 1k ik 40 g
AMH ZE 1Al mRNA FiAKFILH R 2R, Seifer
TN A {fi ] GnRH=-a (leuprolide acetate) + HMG 2
LM HMG 2 Eede, BP0k A0 i 184 A 30 B &
H ORI N ) AMH ZKSF-BH SRR, T4 AF5E
SR, A R IR A B SR SE
BT 5 A Il AMHL 19 28 Ak A5 {aT I
PREE SCWE? FRATTHE 2000 4F [ Rk . Fm o SR s
N (RO EL <3 4>) LAl AMH ZK-F- 7
fH<1.795 we/L, W BP £ =5 52 W (J&] 33K O 4 =
20 4>) FEREIMEE AMH K- FHE =3.725 pg/LM,
FE 2010 AR BERE . TR BP SLAK B R (JE AR O
B<s5 )RR AMH K- FUE <221 pg/LM,
FEARRFFE IR T IR BLA8 A IE 5 19 “ArifEds
N ANE IR “brifEdr 5270, KL < 2.15 pg/L
AP, VS MW AMH -4 8 3 5L al i v
AMH /N T FATT 2010 4F T30 59 EA5 52 7 1
I3 FEfly AMH VIS, (AP 3RB04L (13.40 +
5.08) A~,47 il rh HA 2 A AR IR <5
A TN FRZE Y RS Al 15 AMH S {EFRS & T
LT (P < 0.05) , H 43R BRECH (7.40 = 2.51)
A5 BB A 2 Bk <5 1~ K=
215 pe/LAN, FEMJE I AMH R4 8 E 7
BIHE N, KT FAT] 2009 47 1500 5P 5L =5 52 7 A9 Il 7
Sah AMH YIE S HFEBR % (13.8 £ 4.6) 1,
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