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Objective
To determine the age-related distribution of anti-Mdillerian hormone (AMH) in Korean women with regular menstruation who visited
fertility center.

Methods
Between May 2010 and April 2011, serum AMH levels on day 2-3 of a spontaneous menstrual cycle were evaluated in 2,879
women of reproductive age ranging from 25 to 45 years old, retrospectively.

Results

The mean age was 34.2 + 4.3 years. The overall mean AMH value was 3.54 + 2.66 ng/mL (median, 2.9 ng/mL). Serum AMH level
showed an age-dependent distribution and correlated negatively with age. Among multiple regression models, the quadratic model
was most appropriated to describe the relationship between AMH and age (logAMH =-1.442 +0.225 x age-0.004 x age’).

Conclusion
Our data showed reference values of serum AMH in Korean infertile women with reqgular menstruation. These values can be used
as an important information of ovarian reserve for infertility patients and clinicians.
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Fig. 1. Age-related basal hormonal levels. (A) Age-related anti-Miil-
lerian hormone (AMH) levels. (B) Age-related basal follicle stimulat-
ing hormone (FSH) levels. (C) Age-related basal estradiol (E,) levels.
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EIA) kit (Immunotech version, Beckman Coulter, Marseille, France)=

ME3IHLE AAIZE = ng/mL B2 0.14 ng/mLOIA 21 ng/mLt
Xlo| He|Z =olgt o~ QIUCt. BAEItY 0.14 ng/mL O|FIC = L=
SIXte| 742 0.14 ng/m& 71510 BAGIHOM, 21 ng/mL 04
9| ZH2 21 ng/mLE ZHFSINLE Intraassay L interassay Q| HHE A4
(coefficients of vanatlon)— k2 12.3% 2 14.2%%LCt.
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T dataset2 validation setC 2 1,439H= O Z St & setof|
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N
B

BIXte| W LIoJ= 34.2 + 4.3M|, AVHS| Q4= 2.9 ng/ml, &
T2k 354 + 2,66 ng/mLILt AMH ZAIRL SA0fl 7|X FSH L E,
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95 + 6.3 mU/mL 2t 44.8 + 35.9 pg/mLE ERLCH.

SHU AMH 242 Lio|t 3El BIE Holon, LtolQ] S7to

300
- 2001
[«9)
o)
IS
>
=
=
1)
[y
(%)
>
o
()
T 100
0 T T T T
00 5.00 10.00 15.00 20.00 25.00
A AMH (ng/mL)

2} 29| AMIAZ 7PHCHAMH=11.488-0.232 xage, R7=0.139,
P<0001) (Fig. 1A). M2I%7| 22 E= 3210| 7|% FSHZL L E, &

(Fig
3t Liolot BRIE 2EE B%on, Liol7} 3710 ofet o) Apat
AE EUCHBasal FSH=-2.109+0.340xage, R°=0.052, P<0,001,
basal E2=21.099+0.693xage, R*=0.007, P<0.001) (Fig. 1B, 1C).
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Fig. 2. Distribution of AMH and log(AMH) levels in women with reqgular menstruation. (A) AMH levels in women with regular menstruation. (B)
Log(AMH) levels in women with regular menstruation. AMH, anti-Miillerian hormone.
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Fig. 3. Log(AMH) level distribution
in women with regular menstruation.
AMH, anti-Miillerian hormone.

Table 1. Serum anti-Mllerian hormone (AMH) level (day 2 to 3) distribution (ng/mL) in women presenting to fertility center

Serum AMH level (ng/mL) Mean =+ standard deviation
Age (yr) o : : No.
5th  10th  25th  50th  75th 90th 95th (95% confidence interval)
25 0.63 0.67 2.71 4.56 7.92 10.90 5.28 + 3.37 (2.87-7.70) 10
26 1.18 1.66 2.44 4.62 7.23 9.58 15.00 5.24 + 3.68 (3.81-6.67) 28
27 1.24 1.83 2.82 4.81 7.20 10.08 11.86 5.26 + 3.14 (4.43-6.08) 58
28 0.97 1.46 2.29 4.25 6.26 7.90 10.05 4.56 + 2.76 (4.05-5.08) 112
29 0.92 1.38 2.52 4.06 6.26 8.18 9.78 4.56 +2.92 (4.11-5.01) 165
30 0.92 1.40 2.54 4.41 6.33 8.76 11.81 4.92 + 3.37 (4.46-5.39) 210
31 1.1 1.40 2.30 3.70 5.85 7.82 8.79 4.21 +2.50 (3.90-4.51) 257
32 0.90 1.23 2.09 3.58 5.41 7.40 8.70 3.99 + 2.47 (3.70-4.28) 279
33 0.70 1.06 1.87 3.28 5.18 6.87 8.37 3.79 + 2.47 (3.51-4.08) 292
34 0.73 1.12 1.86 3.45 5.04 7.31 8.65 3.82 + 2.45 (3.50-4.14) 224
35 0.71 0.96 1.77 2.99 4.64 7.38 9.00 3.59 + 2.55(3.25-3.93) 214
36 0.67 0.75 1.39 2.40 4.20 6.43 7.79 3.18 + 2.58 (2.81-3.55) 191
37 0.61 0.87 1.55 2.62 3.91 6.20 7.21 3.07 + 2.08 (2.76-3.39) 170
38 0.48 0.68 1.15 2.13 3.44 5.69 6.90 2.62 +2.06 (2.29-2.94) 154
39 0.33 0.49 0.98 1.68 3.12 491 6.14 2.22 +1.84(1.90-2.54) 130
40 0.17 0.29 0.70 1.71 3.01 4.62 6.65 2.17 + 2.00 (1.79-2.55) 110
41 0.24 0.43 0.67 1.34 2.66 3.59 4.90 1.78 + 1.44 (1.49-2.08) 92
42 0.18 0.29 0.57 1.26 2.00 2.87 4.04 1.48 +1.12 (1.22-1.74) 75
43 0.14 0.21 0.72 1.15 2.06 3.12 4.25 1.50 + 1.17 (1.15-1.85) 45
44 0.14 0.14 0.32 0.80 1.48 2.1 2.77 1.01 +0.91(0.71-1.31) 37
45 0.14 0.14 0.27 1.09 2.15 3.57 4.78 1.45 + 1.35(0.90-2.00) 26

log(AMH)2| 2|0l A
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Table 2. Multiple regression models for log(AMH) in relation to age

Model Algebraic form Parameter Estimates (95% confidence interval)
Linear log(AMH)= a+b x age a 4.011(3.675, 4.346)
b -0.089 (-0.096, -0.081)
Biphasic Age<38, a 0.754 (0.671, 0.836)
log(AMH)= a +b, x (age-38) b, -0.064 (-0.077,-0.050)
Age>38,
log(AMH)= a +b, x (age-38) b, -0.168 (-0.201, -0.134)
Quadratic log(AMH)= a+b x age + ¢ x age’ a -1.442 (-3.788, 0.904)
b 0.225 (0.091, 0.358)
C -0.004 (-0.005, -0.002)
Cubic log(AMH)= a+b x age + cxage’ + d x age’ a 8.482 (-6.586, 23.550)
b -0.641 (-1.946, 0.664)
C 0.020(-0.017, 0.057)
d -0.0002 (-0.000396, -0.000004)
Power log(AMH)=a x ageb+c¢ a -0.00000002 (-0.0000001, 0.0000001)
b 4.779 (3.175,6.382)
C 1.570 (1.330,1.809)

This study population aged 25-45 years (n=2,879) was randomly divided into two datasets (training set, n=1,440; validation set, n=1,439) by gener-
ating random number. Parameter estimates shown are those derived from the training dataset.

AMH, anti-Mdllerian hormone.
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Table 3. Summaries of the goodness-of-fit for regression model of log(AMH) and age in the training and the validation datasets

Training set (n=1,440) Validation set (n=1,439)
Model 7 3 7 3
R R4 R R
Linear 0.1857 0.1851 0.1911 0.1900
Biphasic 0.1984 0.1973 0.2026 0.2009
Quadratic 0.1975 0.1964 0.2074 0.2058
Cubic 0.1984 0.1968 0.2044 0.2021
Power 0.1981 0.1964 0.2061 0.2045
AMH, anti-Mllerian hormone; R?, coefficient of determination; R”,q, adjusted R”.
Table 4. The partial F-test for comparing the regression model
Res. DF RSS DF SSR F-value P-value for F-test
Linear vs. quadratic 1438 945.50 21.169 0.000004
1437 931.77 13.727
Linear vs. biphasic 1438 945.50 22.803 0.000001
1436 930.73 14.77
Linear vs. cubic 1438 945.50 11.444 0.00001
1436 930.67 14.833
Quadratic vs. cubic 1437 931.77 1.7075 0.1915
1436 930.67 1.1066

Res. DF, residual degrees of freedom; RSS, residual sum of square; DF, degree of freedom; SSR, sum of squared residuals.
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