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Age or Basal Serum FSH Levels; Which One is Better for Prediction of
IVF Outcomes in Patients with Decreased Ovarian Reserve?

Young Yu, Min Ji Kim, Yeon Jean Cho, Myeong Jin Yeon, Young Sun Ahn, Sun Hwa Cha,
Hye Ok Kim, Chan Woo Park, Jin Young Kim, In Ok Song, Mi Kyoung Koong,
Inn Soo Kang, Jong Young Jun, Kwang Moon Yang

Department of Obstetrics and Gynecology, Cheil General Hospital & Women's Healthcare Center,
Kwandong University, College of Medicine, Seoul, Korea

Objectives: The purpose of this study is to investigate the clinical significance of age and basal serum FSH in predicting the
outcomes of in vitro fertilization (IVF) in patients with poor-ovarian response.

Methods: From January 2000 to December 2004, 85 second IVF cycles of 85 poor-ovarian response patients under the age of 42
with a back-ground of the first IVF cycles at our infertility center and 5 or less oocytes were retrieved and their basal serum FSH
levels of 15~25 mIU/ml were enrolled in this study. Exclusion criteria were patients with a male factor for the etiology of infertility
and undergoing genetic diagnosis of embryo such as PGD. Flare-up protocol was used for ovarian stimulation in all cases.
Results: When we stratified the study groups by patient's age, the younger age group (age < 35, n=35) showed significantly higher
implantation rate (19.0% versus 4.0%, p<0.05) and higher ongoing pregnancy rate (100% versus 14.3%, p<0.05) than the older
age group (age > 35, n=50). And then, when we stratified the study populations by basal serum FSH level, the lower FSH group
(basal serum FSH < 20 mIU/ml, n=58) showed significantly higher number of retrieved oocytes (4.610.7 versus 2.2£0.5, p<0.05)
and lower cancellation rate (19.0% versus 55.6%, p<0.05) than higher FSH group (basal serum FSH > 20 mIU/ml, n=27).
Conclusions: In conclusion, it was suggested that the patient's age could predict the IVF outcomes in respect to its potency of
pregnancy and ongoing pregnancy. Serum basal FSH levels could predict more accurately the ovarian response of cycle, but not
clinical outcomes. [Korean. J. Reprod. Med. 2007; 34(3): 189-196.]
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Table 1. Patients' characteristics and IVF outcomes stratified by patients' age

A(ﬁe:§53)5 ‘Azﬁe:if)s P value
Age 31.8+24 39.1£2.3 p<0.05
Basal serum FSH (mIU/ml) 19.1£2.9 18.6x2.9 NS
Basal serum LH (mIU/ml) 48+2.1 43126 NS
Basal serum estradiol (pg/ml) 17.1£9.1 16.5£7.6 NS
Serum estradiol at hCG day (pg/ml) 866.01160.0 839.1£116.6 NS
Dose of used gonadotropins (IU) 3028.6+306.4 3226.01228.6 NS
Number of retrieved oocytes 46x1.0 34105 NS
Number of good quality embryo 0.75+0.3 0.4940.1 NS
Number of transferred embryo 28103 2.440.2 NS
Cycle cancellation rate (%) 31.4(11/35) 30.0 (15/50) NS
Pregnancy rate per attempted cycle (%) 25.7( 9/35) 14.0 ( 7/50) NS
Pregnancy rate per embryo transfer (%) 37.5( 9/24) 20.0 ( 7/35) NS
Implantation rate (%) 19.0 4.0 p<0.05
Ongoing pregnancy rate (%) 100.0 ( 9/9) 143 ( 1/7) p<0.05

Value are means = SD, NS: not significant
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Table 2. Patients' characteristics and IVF outcomes stratified by basal FSH levels
FSH <20 FSH =20 P value
(n=58) (n=27)
Age 36.1£4.3 363143 NS
Basal serum FSH (mIU/ml) 17.1+1.2 224120 p<0.05
Basal serum LH (mIU/ml) 3.9+2.0 5.6+2.7 p<0.05
Basal serum estradiol (pg/ml) 17.618.0 14.918.5 NS
Serum estradiol at hCG day (pg/ml) 999.1£120.8 518.4+127.1 p<0.05
Dose of used gonadotropins (IU) 3202.61192.3 3020.4£409.5 NS
Number of retrieved oocytes 4.6x0.7 22105 p<0.05
Number of good quality embryo 0.710.2 0.310.1 NS
Number of transferred embryo 2.6%0.2 22%04 NS
Cycle cancellation rate (%) 19.0 (11/58) 55.6 (15/27) p<0.05
Pregnancy rate per attempted cycle (%) 22.4 (13/58) 11.1( 327) NS
Pregnancy rate per embryo transfer (%) 27.7(13/47) 25.0( 3/12) NS
Implantation rate (%) 11.0 4.0 NS
Ongoing pregnancy rate (%) 69.2 ( 9/13) 333( 1/3) NS
Value are means * SD, NS: not significant
A F ALsE B9 B ¥ 5 920 of
U ) 2e @2 #e oM E a8 =EEA B ¢
e WYL ohith AT, B w3 Azke] &
Adrde T8 die AT e IFH FEHH BB A3 A, &A1 2EGH2E
A 8z o AAASEEE dg At ALske YA U oOF 2 ey A
Sao) whe 9 1 Anel J1% SRt ol A MATEZRe] B dawgS 3 dSel]
A dxe] ool sEv HIMA HEAAY A% A A ¥ g 1ad F o o=
zol A 2 LuM HAH dAES P A, BAF BN BAEANA BL B0l
A7171 98 B2 =¥o] o] gom 53] & & AHorh!
717 8% FSH 55 1Holil, 5 estradiol 5% SHARY, BAbe] AR HEE G- v
£ Re 54¢ nols, ngge) YuAIEEE  dFs] A% old A BEE 5 714 2o o
o AMgolw BTehT GE) S P HSHE U BAY B2 A, 2808 BE gael §45
o #7} Ho AT AYFAAEY A} BAF A D QAT BE A= Bae] 47 Sol
AL LM davls Ask 8459 daE  A7HAeY BAdAE o 3 AuHew da
= TP AT B2 A S 2 93-S dSE F UE A gl AT
A3t o] F JWAAZI7] AT ofe] ol AAEHA o' &9 da A W o] Ak 02X dA
ok shxet 18 B gy HURFEE S

2ol thet dankgo] vlepate] Ao £ol

-193-




HAJIS0] Motel

47 F7) 2~399 FA=H= 714 85 FSH &
A AFAAEE AP 345 dAanks
Ax2 g ARR-E™ 7|14 ¥F FSH
AS T AYgey T dge W
o] Z1heaL"” dael BiFe] AdE
Ak 3 A x2S & o, vt
A A} 714 €% FSH 559 7= ¢
71549 EAE TSR 11 FX|9]
e AL AAFAAEY oF9 T
O A7 2ar) 9wk
b S7HERE Aol A 1
Be AdFAA e A F
AATE® FHE, Fa
o] ¥zt opd A
% 714 ¥% FSH

Julse AEE

iy

N1
Hir ok
flo rir

%
>

2 oox
O oY M M

(BB ot orlo o o

il To o o

N

po 2

%
T
ol
I

£

H

o
V'zdmlom
O?domé
b
T
e
Wl

iIn)
=
b1om ox
e
fo 2 32
A
&
o g K
] L

¢
=

fe e N
(L 3
2
f
o
olf
lo
ol
B>

@y k12 o
o
L
i)
e
Ex
)
e
olo
o
£
Y
ol
rir
)
o3l
oif
flo

N XNooff O e 4y X
ol
oL
lo
il
rl\z
>
A
bl
O
bs
N
i
e
o
Q‘L

] ZlsHast AejrAAlad dE aFT
Aot ARHI FAERE B da Biee 3t
2 G AAGES] Zad 1 dde] gler
27 A 250,0007] o dold dAdE= Ak 1}
o] 374 &2 #H7A A 10~121d FE FAA
2FA LY QL 2he] dAdEe) At dAld
xo] 1ZHE SxE B2 o7t glof A%
2 A 94 FF7F G BT B da
g dSshe A% AEe 2 7 e 9
T 2= gk AF @29 4% R V1A EF
FSH % 1 % o= A= ¥ad 7159 B4 &
& b2 BT AR ddshs #dd 2
eI 2 5 glda Zaskiek?

AREL £ A7l darlsel Aste 29
Al BAbe) A7 2 714 dF FSH $57F
ALl el Al mAl= I GG 2
UlE Gotra 1 F MY oFof it ¢

22 BNA MA=FAIE2 HSAR0 2t A

ety A 2| 88|
HH AZ2AY $99L 2AtA STk

2 dFoA BU3 3x} o] ALFAHAE F)
2 o8 2 714 ¥ FSH T%9 et 2435 2

wae] A7t Hom A5 Fold Aad

Aol Aol zke GAARL dnle dae] Hke
T A #EEA &2 A 2 4 A& R
T d T O AB7E 2 s wd, 714
#F FSHE 33 F7]914 A9 ddA=zses
of gk dae] whgT} Ado] e Ao Y
7FsetH olEd Ad= 714 €% FSHE dAks
A e w8 dud B @xke] d¥2
dte] ARl | F, AN ThsAd R d#
Hrh= Chuang 59 AT A7 Axe} gx|gck?
$hd, Aol A vehd 59 Fdo wjole ¢
2 ufjoto] 2] B PAlEolM Aate] o ke &

re
-
1o
iy
o
2,

A= 2|7t Sl A= B | 5
A FARE o= AT Fo A ALl
7115 Atz AlgEY, O AT 8 S

57 ol o

omA B AR 2P NS 92 5 9
22t Az,

AgHon daitgo] A3

A
o gL FSE Bt B TR AT W
=EEEL

1. Keay SD, Liversedge NH, Mathur RS, Jenkins JM. Assisted

-194 -




K343 M3Z, 2007

10.

11.

conception following poor ovarian response to gonadotropin
stimulation. British Journal of Obstetrics and Gynecology
1997; 104: 521-7.

. Tarlatzis BC, Zepiridis L, Grimbizis G, Bontis J. Clinical

management of low ovarian response to stimulation for IVF:

a systemic review. Hum Reprod Update 2003; 9: 61-76.

. Fasouliotis SJ, Simon A, Laufer N. Evaluation and treatment

of low responders assisted reproductive technology: a challenge
to meet. J Assist Reprod Genet 2000; 17: 357-73.

. Cameron IT, O'Shea FC, Rolland JM, Hughes EG, de Krester

DM, Healey DL. Occult ovarian failure: a syndrome of infer-
tility, regular menses and elevated follicle-stimulating hormone
concentrations. J Clin Endocrinol Metab 1988; 67: 1190-4.

. Frattarelli JL, Peterson E. Effect of androgen levels on in vitro

fertilization cycles. Fertil Steril 2004; 81: 1713-4.

. Stone BA, Marrs RP. Ovarian responses to menopausal gona-

dotrophins in groups of patients with differing basal growth
hormone levels. Fertil Steril 1992; 58: 32-6.

. Keay SD, Liversedge NH, Akande VA, Mathur RS, Jenkins

JM. Serum insulin-like growth facter I concentrations following
pituitary desensitization do not predict the ovarian response to
gonadotrophin stimulation prior to IVF. Hum Reprod 2003;
18: 1797-801.

. Seifer DB, MacLaughlin DT, Christian BP, Feng B, Shelden

RM. Early follicular serum mullerian-inhibiting substance
levels are associated with ovarian response during assisted
reproductive technology cycles. Fertil Steril 2002; 77: 468-71.

. Seifer DB, Lambert-Messerlian G, Hogan JW, Gardiner AC,

Blazar AS, Berk CA. Day 3 serum inhibin-B is predictive of
assisted reproductive technologies outcome. Fertil Steril 1997;
67: 110-4.

Thomas C, Nuojua-Huttunen S, Martikainen F. Pretreatment
transvaginal ultrasound examination predicts ovarian respon-
siveness to gonadotrophins in in-vitro fertilization. Hum
Reprod 1997; 12: 220-3.

Lass A, Skull J, Mc Veigh E, Margara R, Winston RM.
Measurement of ovarian volume by transvaginal sonography
before ovulation induction with human menopausal gono-

drophin for in-vitro fertilization can predict poor response.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

-195-

29 . 2017 -

Hum Reprod 1997; 12: 294-7.

Akande VA, Fleming CF, Hunt LP, Keay SD, Jenkins JM.
Biological versus chronological aging of oocytes, distingui-
shable by raised FSH levels in relation to the success of IVF
treatment. Hum Reprod 2002; 17: 2003-8.

Scott RT, Hofmann GE, Oehninger S, Muasher SJ. Intercycle
variability of day 3 follicle-stimulating hormone levels and its
effect on stimulation quality in in-vitro fertilization. Fertil Steril
1990; 54: 297-302.

Karande V, Jones G, Veeck L, Mausher S. High dose FSH
stimulation at the onset of the menstrual ctcle dose not
improve IVF outcome of low reponder patients. Fertil Steril
1990; 53: 486-90.

Cameron IT, O'shea FC, Rolland JM, Hughues EG, deKrester
DM, Healy DL. Occult ovarian failure: a syndrome of infer-
tility, regular menses, and elevated FSH concentrations. J Clin
Endocrinol Metab 1988; 67: 1190-4.

Scott RT, Hofmann GE. Prognostic assessment of ovarian
reserve, Fertil Steril 1995; 63: 1-11.

Sharif K, Afnan M. The IVF league tables: time for a reality
check. Hum Reprod 2003; 18: 483-5.

Lass A, Gerrard A, Abusheikha N, Akagbosu F, Brinsden P.
IVF performance of women who have fluctuating early
follicular FSH levels. J Assist Reprod Genet 2000; 17: 566-73.
Bancis LF, Huijs AM, den Ouden CT, Broekmans FJ, Looman
CW, Blankenstein MA, et al. Basal follicle-stimulating hor-
mone levels are of limited value in predicting ongoing pre-
gnancy rates in vitro fertilization. Fertil Steril 2000; 73: 552-7.
Richardson SJ, Senikas V, Nelson JF. Follicular depletion
during the menopausal transition: evidence for accelerated
loss and ultimate exhaustion. J Clin Endocrinol Metab 1987;
65: 1231-7.

Wallach EE. Pitfalls in evaluating ovarian reserve. Fertil Steril
1995; 63: 12-4.

Chuang C, Chen C, Chao K, Chen S, Ho H, Yang Y. Age is a
better predictor of pregnancy potential than basal follicle-
stimulating hormone levels in women undergoing in vitro
fertilization. Fertil Steril 2003; 79: 63-8.




LADISOl TGHE 2 BX0IM HSASTAIZS ST 2t o1 oigHy A2l 88|

S ELE

g M 2 A7y 5™ dAv)ee] AstE EY BACA AYFAHAE Al 1 A AEFAAEA §xj
%7} g% FSH X9 S84 2 1 943 2 olrn ux} sk

o REIH: 20001 1€93-E 2004 129714 29 EAAE A AFAAES AJFLLE S2; F ol A
F7)oA B5% I} $27} 570 o)ste]|s FSH ¥ =7} 15 mIU/ml ©)4F 25 miU/ml ©]82 1 A& o] 424 o]&tel
27)%50] Asty B 22} 859 85 AAFAAE F71E dFFLE ST g B} 2t A F
ARG A= AMAA AT R HH2 W)Y (flare-up protocol) S AHE-3F H-Z A ghEATt

4 Ik OS2 voldd wet BRste] EAEGS w #Ate d#Eo] R T (age < 35, n=35)°4
g2} T (age > 35, n=50)°l] H]F FAHORE 9w A TL& AIE (19.0% versus 4.0%, p<0.05)F F2 A&HA]
(100% versus 14.3%, p<0.05)2 Hom, AFthd & 714 EF FSH ¥=9 93 F 7702 vusigs o F2
7124 % FSHZ 7}FA +* (basal serum FSH < 20 mIU/ml, n=58)°| 4] 71# &% FSH7} %% T (basal serum FSH > 20
mlU/ml, n=27)°] ¥]3l 85d 3R} eAe SAHSR ofn] Al & W (4.620.7 versus 2.240.5, p<0.05) 7] FHA
&8 on A F& (19.0% versus 55.6%, p<0.05) ZHE B}

d B dAankge] AMatd B B2 AdeAAE Al T dFo] IHE JAREA BAY dEe A 7719
AAAE 2 AA XEe g dFE 5T = e AXEA Uyt gl ¥ 714 8F FSH $5& 89
F71el 9] dae] ukgol gt oSAAEN E8o] 7le & AR Almdrh

FACIOf: A5kg, Qo) A, YEATE2E

-196 -




