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Prediction of Ovarian Response Using Serum Anti-Miillerian Hormone Levels
in Controlled Ovarian Hyperstimulation
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Abstract: [Objective] This study was designed to investigate whether serum anti-Miillerian hormone (AMH) level would be
the better predictor of ovarian response in controlled ovarian hyperstimulation (COH).  [Methods] From January 2009 to
December 2009, 416 cycles of IVF/ICSI-ET were recruited. The patients were classified into 3 groups including poor response (n
= 67), normal response (n = 319), and over response (n = 30) according to ovarian response to COH. There were 12 cases of
severe ovarian hyperstimulation syndrome (OHSS) other for 404 cases were not severe. Serum AMH levels on anyone day of
menstrual cycle was determined. On day 3 the number of early antral follicles count (AFC) and the levels of serum follicle
stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E,) concentrations were also determined in these patients.
[Results] After control age, the correlation efficiencies between oocyte counts and the AMH level, AFC, FSH/LH, basal FSH
level and basal LH level were 0.494, 0.414, —-0.310, -0.261, and 0.233, respectively (P < 0.01). To forecast the poor response,
relative operating characteristic (ROC) area descend turn was AMH level 0.901, AFC 0.889, age 0.776, FSH/LH 0.734, basal
FSH 0.664 ,basal LH 0.429, basal E, 0.475. When 1.795 png/L was selected as the AMH cut-off value, the Youden’s index was
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0.629, it was higher than other target. To predict the over response ROC area of AFC, AMH level, FSH/LH, basal LH, age,
basal FSH and basal E, were 0.882, 0.828, 0.759, 0.704, 0.654, 0.653, and 0.459, respectively. When AMH=3.725 pg/L,
it’s Youden’s index was 0.558. It was only lower than the AFC. To forecast the OHSS, ROC area of AMH level, AFC, FSH/LH,
basal LH, basal FSH, age and basal E, were 0.879, 0.838, 0.716, 0.715 0.623, 0.564, and 0.430, respectively. When 5.690
wg/L was selected as the AMH cut-off value of OHSS, the Youden’s index was 0.655, it was the highest. The formula of AMH
level and oocyte count was: oocyte count = 5.802 + 1.080 x AMH (pg/L). [Conclusion] These results indicate that serum AMH

represents the well endocrine marker to assess the ovarian response on COH in IVF.
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s 1
, Table 1 Comparison between three groups (x+s)
5 N Poor response  Normal response ~ Over response
R t ( Cases(n) 67 319 30
a =0.05) Protocol (n) 29
(relative operating characteristic, ROC) Routine long 17 273 !
Ultra-long 2 7 0
Youden o
Short 25 21 0
GnRH-antagonist 15 17 0
2 Not down-regulation 8 0 1752 £ 530
Overall GnH dose /IU 2333 £932 2333 +784 30.13 £2.78
2.1 Age / years 3551412 31504377 7641487
AMH LAFC, FSH FSH/LH AMH level / (pg/L) 0.99 £0.74 383275  21.83+5.52
. E, . LH . AFC 595+2.66  13.29+8.40 6.52+1.10
0.561 .0.511 .-0.345 _-0.375 bFSH / (IU/L) 9.78 +4.55 724 +1.75 1.16 £ 0.63
<001 bLH / (IU/L) 4.66 +1.84 509+2.12  38.66+16.89
e ’ bE, / (ng/L) 47553202 43.54+28.46
AMH GnRH: Gonadotropin releasing hormone; GnH: gonadotropic
h »; AMH; anti-Miillerian h ; AFC: 1 follicl ;
(0494) \AFC (0414) \FSH/LH (_0310) . ormone ; . anti-Miillertan hormone ; C . antral follicles count;
bFSH: basal follicle stimulating hormone; bLH: basal luteinizing
FSH (-0.261). LH (0.233),P hormone; FSH/LH: follicle stimulating hormone /luteinizing hormone
< 0.01 o E2 ratio; bE,: basal estradiol. All quantitative items P<0.001 except bE,.
2.2 AMH ,
221 AMH L Table 2 The value of predict poor response
7 o
AMH FSH LH FSH/LH AFC AMH AFC bFSH FSH/LH Age
: ) h ) ROC area 0.901 0.889 0.664 0.734 0.776
’ AMH AFC FSH/LH Cut-off value <1.795pg/L <75 =10091U/L =223 =345 years
,FSH Sensitivity 0821 0785 0403 0537 0627
N Specificity 0.808 0.838 0.946 0.877 0.782
,LH Youden index 0.629 0.596 0.349 0414 0.409
N AMH, AFC, bFSH, FSH/LH: same as table 1; ROC: relative
. K, operating characteristic
o ’ ’ E2 ( ROC 0475 )
(gonadotropic hormone, GnH) 2.2.3 416
N , 30 7.21%
0 3,
2.2.2 416 AFC . AMH .FSH/LH N LH N
67 16.11%., FSH N o E, (ROC
2. 0.459) )
AMH AFC | FSH/LH \ FSH 2.2.4 416
. LH  (ROC 0.429) . OHSS 12, 2.88%.



5 , 669
3
Table 3 The value of predict over response
AMH AFC bFSH FSH/LH age bLH
ROC area 0.828 0.882 0.653 0.759 0.654 0.704
Cut-off value =3.725 pg/L =145 <6.95 IU/L <1.157 <30.5 years =5.465IU/L
Sensitivity 0.900 0.933 0.700 0.700 0.633 0.700
Specificity 0.658 0.728 0.611 0.790 0.640 0.668
Youden index 0.558 0.661 0.311 0.490 0.273 0.368
AMH, AFC, bFSH, FSH/LH, bLH: same as table 1; ROC: relative operating characteristic
4 OHSS OHSS
Table 4 Compare between OHSS and non OHSS (x+s)
Overall GnH dose/ AMH/ bFSH/ age/ bLH/ bE,/
n AFC FSH/LH
U (pg/L) (IU/L) years (IU/L) (ng/L)
OHSS group 12 1 6967 + 667 10.3 £6.6 227 6.7+1.3 1.7+£0.8 31+3  5.18+2.1 44+29
Non OHSS group 404 2308 + 805 34+£28 13+8 7.6+2.6 1.2+0.8 32+4 79+42 4617
t/t' value 3.11 -8.031 -4.562 2.339 2.067 1.107 -4.277 -0.425
P value <0.01 <0.001 <0.01 <0.05 > 0.05 > 0.05 <0.001 >0.05

OHSS: ovarian hyperstimulation syndrome; GnH: gonadotropic hormone; AMH, AFC, bFSH, bLH, FSH/LH, bE,: same as table 1. All

of the targets in above table are normal distribution. AMH,LH (homogeneity test equality) used ¢ test,overall Gn dose, age, bFSH, AFC, bE,,

FSH/LH (homogeneity test unlikeness) used ¢’ test

4 \5 b b
:AMH JAFC (FSH/LH . LH 3
R FSH o (ROC
0.564) . E, (ROC 3.1 AMH
0.430) °
s N

Table 5 The value of predict OHSS

AMH AFC bFSH FSH/LH bLH

ROC area 0.879 0.838 0.623 0.716 0.715
Cut-off value  =5.690 pg/L  =19.5 <6395 IU/L  <0.755 =845 IU/L
Sensitivity 0.833 0.750 0.667 0.500 0.500
Specificity 0.822 0.859 0.688 0.965 0.938
Youden index 0.655 0.609 0.355 0.465 0.438 N
AMH, AFC, bFSH, bLH, FSH/LH: same as talbe 1.
COH
2.3
, . GnH _AMH ’
, GnH ,
t o
, : ()= FSH N
5.802 + 1.080 x AMH (pg/L), FSH/LH .

OHSS
IVF-ET

(AFC) .
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FSH JFSH/LH , AFC, FSH/LH . LH
B (inhibin B,INHB) AMH (P<0.05), AMH
- AMH (Mii AFC FSH JFSH/LH
llerian hormone inhibiting substance MIS), o
70 kb , 3.2 AMH COH
140 000, s La Marca AMH
B (transforming growth factor TGF-f3) , OHSS sy
o ,AMH , ROC Youden COH
; ,AMH 0 o
mRNA ,AMH DOAMH ,
, :AMH VAFC | FSH/LH . FSH
, ,AMH o , AMH <
, 1.795 ne/L ,
,AMH FSH 7 0.821, 0.808, Youden 0.629,
, <10 mm Ficicioglu Gnoth (2.167 - ()AMH
AMH AMH mRNA o
’ 8 Ta AMH
Marca ' Tsepelidis ! AMH AFC, FSH/LH . . FSH, AMH
, , =3.725 pg/L ,
, 0.9, 0.658, Youden
AMH , 0.558, @AMH  OHSS , Lee
AFC, FSH FSH/LH , AMH3.36 pg/L OHSS ,
o 90.5% (95% CI 69.6-98.5), 81.3%
Van Rooij 4 81 (95% CI 75.8-86.0), AMH
FSH,E,,INHB,AMH  AFC , AMH, OHSS 2l
AFC,FSH INH B , AMH OHSS (10.3 £ 6.6)pg/L,
s s g , OHSS (3.4 £28) pg/L(P <
Ficicioglu , 0.01). AMH OHSS  ROC
AMH  AFC el , AFC 0.879, =5.690 pg/L. 0.8330,
FSH JAMH FSH/LH 0.8220, Youden 0.655,
LH , AFC, LH FSH/LH . FSH
, o 12 OHSS , 2
AMH AFC | AMH 5.69 pe/L, BMI
FSH/LH . FSH | LH( P<0.01), 16.71,16.56, o
E, o ,AMH AFC
van Rooij , o AFC
AMH ,
o , Rooij
AMH s, ,AMH i
(polycystic ovarian syndrome , PCOS) 3.3 AMH COH
AMH [ 81.6 pmol/L(11.4 pg/L)] Kwee AMH
PCOS [ 33.5 pmol/1.(4.69 pg/L) ] Y =7.06 + 2.48 x bAMH!"',
(M1 AMH AFC FSH () =5.802+ 1.080 x AMH
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