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Correlation of Basal AMH & Ovarian Response in IVF Cycles; Predictive Value of AMH

Young Sun Ahn§, Jin Yeong Kim*, Yun Jin Cho, Min Ji Kim, Hye Ok Kim,
Chan Woo Park, In Ok Song, Mi Kyoung Koong, Inn Soo Kang

Department of Obstetrics & Gynecology, Cheil General Hospital, Kwandong University,
College of Medicine, Seoul, Korea

Objectives: The aim of this study was to evaluate the usefulness of Anti-miillerian hormone (AMH) as a predictive marker for
ovarian response and cycle outcome in IVF cycles.

Methods: From Jan., to Aug., 2007, 111 patients undergoing IVF/ICSI stimulated by short or antagonist protocol were selected.
On cycle day 3, basal serum AMH level and FSH level were measured. The correlation between basal serum AMH or FSH, and
COH outcome was analyzed and IVF outcome was compared according to the AMH levels. To determine the threshold value of
AMH for poor- and hyper- response, ROC curve was analyzed.

Results: Serum AMH showed higher correlation coefficient (r=0.792, p<0.001) with the number of retrieved mature oocyte than
serum FSH (r=-0.477, p<0.001). According to ovarian response, FSH and AMH leves showed significant differences among poor,
normal , and hyperresponder. For predicting poor (<2 oocytes) and hyperresponse (>17 oocyets), AMH cut-off values were 0.5
ng/ml (the sensitivity 88.9% and the specificity 89.5%) and 2.5 ng/ml (sensitivity 85.7%, specificity 87.0%), respectively. According
to the AMH level, patients were divided into 3 groups: low (<0.60 ng/ml), normal (0.60~2.60 ng/ml), and high AMH (>2.60
ng/ml). The number of retrieved mature oocytes was significantly higher (2.7+2.2, 8.1+4.8, 16.5£5.7) and total gonadotropin
dose was lower (3530.5£1251.0, 2957.1£1057.6, and 2219.2£751.9 IU) in high AMH group (p<0.001). There was no significant
difference in fertilization rates and pregnancy rates (23.8%, 34.0%, 37.5%) among the groups.

Conclusions: Basal serum AMH level correlated better with the number of retrieved mature oocytes than FSH level, suggesting its
usefulness for predicting ovarian response. However, IVF outcome was not significantly different according to the AMH levels.
Serum AMH level presented good cut-off value for poor- or hyper-responders, therefore it could be useful in prediction of cycle
cancellation, gonadotropin dose, and OHSS risk in IVF cycles. [Korean. J. Reprod. Med. 2008; 35(4): 309-317.]
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Figure 1. Correlation between the number of retrieved mature oocytes and AMH or FSH

-311-



o] ABTA (1=0.792, p<0.001)= LFERNSA
(Figure 1). HFHE g dx} Aol whe} Ank
e 70 olsh), e (3~1670), ThHe
(177 oo = vhre] Zh oA & 54
Il A3E ¥kt (Table 1).

Table 1. Outcome of COH according to the ovarian response

L EREEER

Al el A Hol= Iakgtell Al A QAL (38.2+
3.6, 36.014.0, 33.4+3.7, p=0.002), Z} o4 AMH
level-2 0361024, 1.73+1.29, 4.14£1.17 (p<0.001),
FSH level 11.6+4.3, 9.0+2.7, 6.8£1.5 (p<0.001)=
REERE gk atolE Balow, Bgk hCG 7o

Poor responder Normal responder Hyper responder p
=2 (3~16) =17)
No. of patients 19 74 18
Age (yrs) 38.2+3.6° 36.0£4.0° 34.0+4.0° 0.002
Infertility duration(yrs) 3.9+3.1 43129 4.0+2.9 NS
Body Mass Index (kg/m®) 21.2+3.5 21.4+3.1 21.0+3.3 NS
Day 3 AMH (ng/mL) 0.3610.24% 1.73£1.29° 4.14%1.17° <0.001
Day 3 FSH (mIU/mL) 11.6+4.3? 9.0£2.7° 6.8£1.5° <0.001
HCG day E; (pg/mL) 505.3+£373.0° 1610.3+924.1° 2822.3+1470.4° <0.001
Total dose of Gonadotropin (IU) ~ 3228.91+1204.8% 3042.6+1118.72 2031.3+629.1° <0.001
COH duration (days) 10.7£3.1 9.6+1.7 94x1.7 NS
No. of retrieved mature oocytes 1.34+0.8% 7.6%3.5° 20.6+3.7° <0.001
Values are Mean £ SD, avs. b <0.05, b vs. ¢ <0.05
Poor Responders (<2) Hyper Responders (=17)
1.0 1.0 ]
0.8 - 0.8 —
0.50 ng/ml 2.50 ng/ml
g 06 — %.. 06 —
.g 'E
w 04— A 0.4 —
0.2 — 0.2 —
0002 04 06 08 10 00 02 04 06 08 10
1-Specificity 1-Specificity
® ROCpyc 0.96 ® ROCpyc 0.93

e Sensitivity 88.9%, Specificity 89.5%
(PPV 61.6%, NPV 97.7%)

e Sensitivity 85.7%, Specificity 87.0%
(PPV 60.0%, NPV 96.4%)

Figure 2. Threshold values of AMH for poor & hyper responders
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Table 2. Outcome of COH according to the AMH levels

Ol - AT - FQIF - 201K - AFIS 2 40
SEE BT} (Figure 2).

AMH leveldll W&} 3 o (low AMH: 25% ©]3},
<0/60 ng/ml, normal AMH: 25~75% (0.60~2.60 ng/ml),
high AMH: 75% ©]%}, >2.60 ng/ml) . & F-&-3}o] 1}
gk 235 £435190th AMH level©] =S
= QFHE S FA NG 28125, 8.144.8,
16.5+57% 2} w3t frolshAl S Sl o, Fo
H AAAs s28e) g2 s gasielth
FSH+= low AMH®} normal AMH<=7kel] =}Fo]7} 1
31, high AMH ol A= o] 31A] AT} (Table 2).
Al T3l A dRFe] vl (72%, 81.9%, 84.2%),
FAE (77.9%, 73.1%, 74.5%), ©12 F713 A2&
(23.8%, 34.0%, 37.5%)< {rolgt ZFol7 Itk
(Table 3).

Low AMH

Normal AMH High AMH

Variables (0.60 ng/ml) (0.60~2.60 ng/ml) (>2.60 ng/ml) P
No. of patients 27 56 28
Age (yr) 37.5+4.1° 36.5+3.9% 33.4433° <0.001
Infertility duration (yr) 42435 4.6%3.1 3.5%1.8 NS
Body Mass Index (kg/m®) 22.6+3.5 21.0£3.0 20.8+3.0 NS
Day 3 AMH (ng/mL) 0.33£0.16° 1.46%0.60° 4.24%1.09° <0.001
Day 3 FSH (mIU/mL) 10.6+4.4% 9342.7 72%1.7° <0.001
HCG day E, (pg/mL) 581.04:446.0% 1652.3£905.0° 2548.3+1328.8°  <0.001
Total dose of Gonadotropin (IU) 3530.5+1251.0° 2957.1£1057.6° 2219.2+751.9° <0.001
COH duration (days) 10.742.73 9.5+1.7° 9.5+1.6° 0.02
No. of retrieved mature oocytes 2.8+2.5° 8.1+4.8" 16.5+5.7° <0.001
Values are mean = SD, avs. b <0.05, b vs. ¢ <0.05
Table 3. IVF outcome according to the AMH level
Variables Low AMH Middle AMH High AMH P
(<0.60 ng/ml) (0.60~2.60 ng/ml) (>2.60 ng/ml)
éaetf tgfaﬂitt‘;feev‘;‘zf(ﬁ%z) 72 (72/100) 81.9 (422 /515) 84.2 (462/549) NS
Fertilization rate (%) 77.9 73.1 74.5 NS
Clinical pregnancy rate (%) 238 (5121) 34.0 (17/50) 37.5(9/24) NS

per transfer
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2 M AI5AS 9% FuEaE Al Ui wkSAe] dE AxEA] FEH TEE AMH)S F8A4S
FSHS} H]uLsto] Qholr 11, A 954 7—;!#9%94 s 74]5 orol R 12} 54T

AT 2007 1€7-E 2007 8€7H4] ©@7] Q¥ o]t} GnRH antagonist S-S ©]-8-3ko] AelF4dS Aldshe 111
HS e, deFr] 394 d%5 AMH 2 FSHE kx| ow =43t dhjahir e & QY Fab 759}
AMH = FSHO| BAlE &4sklar, 59 34k 5= 51 AMH 4] wfet JJrHHEH"rE Avtel Aol A
£ vlasigith Akt 9 el o 55 913 AMHO| IAIAE gobR 7] 913 ROC curve 415 Al 3ak3lT
2 AMHE AFE s Gk ek 2R o] AudAE UrE‘rM#Uﬂ] (r=0.792, p<0.001), FSH (r=-0.477,
p<0.001) Bt} ] & AAAAES Bk WA vkl whet Akl (s Al <2), AR (3~16), it
S (=17) = o] AMHS} FSH A= 798k xfol& Helom, Zi‘ih;? AL A F2 7<) 2 Ak
T (AHAE s d2 2172 A538=8 ROC curve 4 AMHS] UAIX= ZHZF <0.50 ng/ml (sensitivity 88.9%,
specificity 89.5%), 2 >2.60 ng/ml ((sensitivity 85.7%, specificity 87.0%)tF. AMH leveloll ™2} low AMH group (<0.60
ng/ml), normal AMH group (0.60~2.60 ng/ml), high AMH group .2 T-#-&}o], 7+ 7+ AFHE AL oAb =291 27422,
8.114.8, 16.5£5.7, p<0.001), Fol¥ AXA=FZ2EA Q] 83l (3530.5£1251.0, 2957.1+1057.6, 2219.2+751.9 IU, p<0.001)
ol & Apol5 BAATE s Ak vlEd A8l 7old Aol Il AAlE e 23.8%, 34.0%, 37.5%% 2t T
3 °46¥ ztol= Atk

4 B ¥%F 714 AMHE dlERE Al AFIEE s dAp Fe =8 AERaATE o] WA vkEA S oS 2l
AZA 8T Ao® A7 AMH ol wt A9 Aol zpol7 fIlovh, Awkgt L FREgte] o
Sol fr&ate] ALy Al F719] HAak P Ay &3] AA B daANAs S5 APS AT
Lgol & o7 Almdrh
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