o) g A 2 2] 8L 3] A) : A|34E A3E 2007

FHHE %EOIIMQI g3 HIAEdUE sTil ME
HUFI|Q% SE UH HHOHOI&] Z=J10iA 2

=L 10
S S| S| 1 = 2
BEUEn oDCist HYEY HAMES Y SAATY!, MROITS A

|:EI

FoEaE A WA YN YRR F0/F° - HEY? - WA

Pregnancy and Implantation Rates Related to Serum Estradiol Concentrations of
Controlled Ovarian Hyperstimulation in Fresh IVF-ET and Frozen-thawed ET Cycles

Myo Kyung Kim', Su Jin Choi', Hye Won Choi*, Kyoung Hee Bang®, Hye Ok Kim?,
Kwang Moon Yang?, Mi Kyoung Koong? Jong Young Jun?, Jin Hyun Jun®"

Y aboratory of Reproductive Biology and Infertility, “Department of Obstetrics and Gynecology,
Cheil General Hospital and Women's Healthcare Center, Kwandong University College of Medicine, Seoul, Korea

Objective: This study evaluated the pregnancy and implantation rates in fresh IVF-ET cycles or frozen-thawed ET (F-ET) cycles
based on serum estradiol concentrations of controlled ovarian hyperstimulation (COH).

Methods: Clinical outcomes of 1,565 cycles of fresh IVF-ET with COH and 670 cycles of F-ET were retrospectively analyzed.
Serum estradiol levels on the day of human chorionic gonadotropin (hCG) administration were categorized into Group-A (1,000~
2,000 pg/ml), Group-B (2,000~3,000 pg/ml), Group-C (3,000~4,000 pg/ml) and Group-D (> 4,000 pg/ml). Clinical pregnancy
(CPR), implantation (IR) and delivery rates (DR) were compared among four groups subdivided into younger (< 35 years) and
older (= 35 years) women. Statistical analysis was performed by Student's t-test and chi-square test.

Results: Overall clinical outcomes with fresh IVF-ET and F-ET cycles were similar: 41.2% vs 44.8% of CPR, 18.8% vs 19.6% of
IR, and 33.2% vs 34.5% of DR, respectively. There were no significant differences in the clinical outcomes of all four groups
between fresh IVF-ET and F-ET cycles of younger women according to the estradiol levels. However, the clinical outcomes of
F-ET cycles of older women in Group-D were significantly higher than those of fresh IVF-ET cycles (51.3% vs 25.0% of CPR*,
18.6% vs 9.9% of IR and 33.3% vs 19.4% of DR; p<0.05).

Conclusion: Our results demonstrated that supraphysiological levels of estradiol during COH in fresh IVF-ET cycles of older
women (= 35 years) may be detrimental to implantation environments of endometrium and clinical outcomes, which could be
improved by F-ET cycles. [Korean. J. Reprod. Med. 2007; 34(3): 197-205.]

Key Words: Estradiol concentration, Controlled ovarian hyperstimulation, Frozen-thawed ET, Implantation environments, Clinical
outcomes
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Table 1. Overall clinical outcomes of fresh IVF-ET and frozen-thawed ET cycles

Fresh ET Frozen-thawed ET P values

No. of cycles 1565 670

Mean age (years) 32.9+3.8 32.613.6 NS
E; on hCG treatment day (pg/ml) 2764.41£1256.6 3764.81£1937.6 <0.01
No. of retrieved oocytes 16.718.1 23.7+10.9 <0.01
No. of transferred embryos 3.5+0.7 3.51+0.7 NS
% of good ET* 76.6 (4139/5403) 63.2 (1459/2308) <0.01
Clinical pregnancy rate (%) 645 (41.2) 300 (44.8) NS
Implantation rate (%) 1013 (18.8) 453 (19.6) NS
Delivery rate (%) 520 (33.2) 231 (34.5) NS

NS =not significant.
"% of good ET means percentage of transferred embryos with grade I, I-1 and II.

Table 2. Clinical outcomes of fresh IVF-ET and frozen-thawed cycles according to the serum estradiol concentrations
in controlled ovarian hyperstimulation

A (1000~2000 pg/ml) B (2000~3000 pg/ml)  C (3000~4000 pg/ml) D (> 4000 pg/ml)
IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET

No. of cycles 471 67 550 207 333 186 211 210
Mean age 33.6+4.0 32.6429 33.0+3.8 334+41 327436 329434 31.5+34 319433
No. of RO 120455 164164 158+6.6° 19.8+7.1 199475 22.1+79 247491 31.1+132
Mean ET 34407 31409 35406 34408 35406 34%07 3506 3.6%0.7
embryos
% of good ET* 745 62.4 76.5" 63.3 76.5" 62.8 81.9" 63.7
CPR (%) 37.6 433 435 459 432 39.8 40.3 48.6
IR (%) 17.6 224 19.3 19.6 17.9 17.2 16.1 17.0
DR (%) 314 35.8 34.7 32.9 345 323 313 37.6

Note: RO =retrieved oocytes; CPR = clinical pregnancy rate; IR = implantation rate; DR = delivery rate.
"% of good ET means percentage of transferred good embryos with grade I, I-1 and II.

"p<0.01, compared to the respective value of F-ET.
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Table 3. Clinical outcomes of fresh IVF-ET and frozen-thawed cycles in younger patients (< 35 years) according to
the serum estradiol concentrations in controlled ovarian hyperstimulation

<35 years A (1000~2000 pg/ml) B (2000~3000 pg/ml)  C (3000~4000 pg/ml) D (> 4000 pg/ml)
IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET

No. of cycles 298 52 381 135 238 130 175 171
Mean age 311423 314420 311423 310425 309423 309422 304+24 30.8+24
No. of RO 129+6.0° 175464 16.7+69" 209472 205+74° 227479 256+89" 32.1+13.7
Mean ET 33407 32408  34%06 34%08  34%07 34107 35506 3.620.7
embryos
% of good ET*  73.8" 58.8 76.9" 64.3 776 64.7 82.0" 64.3
CPR (%) 423 423 472 452 46.6 415 434 48.0
IR (%) 20.2 212 223 19.2 22.6 20.1 20.2 20.1
DR (%) 36.6 34.6 40.0 39.9 37.8 354 33.7 38.6

Note: RO = retrieved oocytes; CPR =
"% of good ET means percentage of transferred good embryos with grade I, I-1 and I1.

p<0 01, compared to the respective value of F-ET
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clinical pregnancy rate; IR = implantation rate; DR = delivery rate.
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Table 4. Clinical outcomes of fresh IVF-ET and frozen-thawed cycles in younger patients (= 35 years) according to
the serum estradiol concentrations in controlled ovarian hyperstimulation

- 35 years A (1000~2000 pg/ml) B (2000~3000 pg/ml)  C (3000~4000 pg/ml) D (> 4000 pg/ml)
IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET IVF-ET  F-ET

No. of cycles 173 15 169 95 56 36 39
Mean age 379425 36.6+1.5 375424 378425 37.1%21 36716 369421 36.9+1.9
No. of RO 104142 127450 139456 178+6.6 18.617.5 206179 225478 272495
Mean ET 35407 3.0+11  36%06 35508  36%05 34107  36%06 3.6%0.5
embryos

% of good ET*  75.6 75.6 76.0" 61.5 73.9" 58.6 81.7 60.7
CPR (%) 29.5 46.7 349 472 34.7 35.7 250" 513
IR (%) 13.4 26.7 13.0 12.8 15.0 9.9 18.6
DR (%) 225 40.0 23.1 30.6 26.3 25.0 19.4 333

Note RO = retrieved oocytes; CPR = clinical pregnancy rate; IR = implantation rate; DR = delivery rate.
9% of good ET means percentage of transferred good embryos with grade I, I-1 and II.
p<0 0land " p<0 05, compared to the respective value of F-ET.

o) EetE & sk ARTolr] JEE PlAE
Augel] o olel 7b gure wavt gk
R R e AAges dasiils £
7h Z7gel WE QJAE, HYE} BuE Ao
= wolx) gk, »M 7 ge oy Bxjel 4

Fol A Hloto] 4] F7le] vls) HA-g3 )
ofol] FA)elA mrh FEF I ANE AL

T AT

_

FellA 2
2] a1, ApauiEte]
7] (implantation window) =, Wo}7} & & 4=
A AHE FAA AAAR] S Aslst
o] AAEQTE 3l Wang 5O A&7 0
2 aFke AEA oA AERZ7 (phytoestrogen) S
1A BF A 2EzZe o8 xdE=
oolzt:f_]_— %ﬁ]}%g l:ﬂ—‘o‘:] O] H]ZJ/\T- og *x XX—]EJ o
B sk’ wjobe] 2 $7 Aol cytokines,
growth factors, transcription factors 5 12 7}4| &
g dAk=o] #wete] & A3S Fal HaE

omt A E Ewe] o ~ET]So] FE

rr

\a

4o

oMot BISEHA Abgell FRFE mHE Aolgk=
e A7 H AT

a2, I R SR dAEdYE F
L o= QIR vyl wAb 37F (157] ©14)
Aol Al Aol Y3 MAA e
= Bt JATH Papageorgion 52 oA gkx}o
Lol & 3541 mIRk 35~38A] T12]aL, 384] ©]/d<l
TEoE U] e f 4~6UA9 hCG F
of GArle] dAESE sieo] mE e
Abetade W, ZF ot 3ke] flAlEell= #olgk A
7b Adekar Barskglekl o] o A3
o} o] o ~EZ]E FE7} =2 high responder
oA e AERt]E FE7F Y poor responder
woll Hla] FEd IVF-ET 23 25 5 Sirthal
FABCEPE 2 Ao AnellME dAHoR
ANAEdTE s=7F Sl wE dAlEd &
FEC gk Atole Kol egtth e to)
7k 354 o131l ol M= dAERH S FAIVE W
< Group-A9] AdF7]0 A et sk &
& SA-g3l wfotol Aol mlsl tha v JAlE
I g HERIer, Group-Dell M= 514

© W

EL2 Levi

-202 -



K343 32, 2007

o

2 FosiA W drES BT (p<0.05). ©]
A= Mitwally 5°] st A ZLREH hCG F

o1 79 ] olsEekel
1

N

THAF 1 o

E

.

o
S
> &
r
H%L
OQLI
ST
gi
HXL
SLr
o9,
o >
"M o ¢

‘&L

° oﬂ*zam&s 4o oy o ol
}A5% At 24 870 4 o
P RITI B skl om !t o7k w ¢

| 24 8l Ao A o ~AEFS
A B WS Fa st 1g

oSt
mlo

%r—{i
9,

FO
Q

2Lorf 2L of rfo K
o

@ o > o o

o MY

X

o mlﬁ K
oo
:Oé
=
kS
)

e
o9,

92
o ¢ 1o,

tlo
> m}o
i)
M
ofl
%N
N
=
o J:i
=)
o)
olN
i
LAY
o,

2 18] whojo]

3 gl w9
B2 A FA-ga Hjolol
Fro] BA-F3 Fgol WA vlole]
Q18te] A1477] vjeto] 2ol H]a] whe:
uaH e e, e $2 2

= H
Wl A o AHFT] wjolo] 2]
o /\6]

N
-

> S
of

ofy
Lo
QL
-
o

ﬁnguidl‘_}in&é
>
[o ox 1o

{0

>, offt > 040

NS
S, rh 1>

ol

rlo

o |

o
10

b *

.2

=
15

_EL

k& =

offf &2

=
BE7E FA FEol= g—_['—’é‘]-_ﬂ, AR A A
e wol AL Hiole] w% ol)g} heyet
Freol wE Al 2 S Al o))
N gl Tad om 289+e AAehaL

2 Aol Helrk e 354 vl
A9 A9 ArEE BE o
A9 g Av] 2

& WA o, vol7k B 354 o)de] o
4ol ASol = dhe fmd ojs HEs o
2~

#oe s

1. Ma W, Song H, Das SK, Paria BC, Dey SK. Estrogen is a
critical determinant that specifies the duration of the window
of uterine receptivity for implantation. Proc Natl Acad Sci
2003; 100: 2963-8.

2. Simon C, Cano F, Valbuena D, Remohi J, Pellicer A. Clinical
evidence for a detrimental effect on uterine receptivity of high
estradiol concentrations in high and normal responder patients.
Hum Reprod 1995; 10: 2432-7.

3. Wang H, Tranguch S, Xie H, Hanley G, Das SK, Dey SK.
Variation in commercial rodent diets induces disparate mole-
cular and physiological changes in the mouse uterus. Proc
Natl Acad Sci 2005; 102: 9960-65.

4. YA, A ol wljo} 2 gl digh ol tigh=<l
S}F3] 2] 2006; 33: 139-48.

5. Nikas G, Develioglu OH, Toner JP, Jones HW, Jr. Endometrial
pinopodes indicate a shift in the window of receptivity in IVF
cycles. Hum Reprod 1999; 14: 787-92.

6. Jones HW, Jr, Acosta A, Andrew MC, Garcia JE, Jones GS,
Mantzavinos T, et al. The importance of the follicular phase
to success and failure in in vitro fertilization. Fertil Steril

1983; 40: 317-21.

7. Kosmas IP, Kolibianakis EM, Devroey P. Association of
estradiol levels on the day of hCG administration and pre-
gnancy achievement in IVF: a systematic review. Hum Reprod
2004; 11: 2446-53.

8. Chen C-H, Zhang X, Barnes R, Confino E, Milad M, Puscheck
E, et al. Relationship between peak serum estradiol levels and

treatment outcome in in vitro fertilization cycles after embryo

-203 -



I STOHMO EE HAERIS ST 2 AMZFI|Q SZ-Sdl HHOHOIA! =I|HAM LrSD Zats Ll 3ty A1 2| B3| A|

10.

11.

12.

13.

14.

15.

16.

transfer on day 3 or day 5. Fertil Steril 2003; 80: 75-9.

. Forman R, Fries N, Testart J, Belasisch-Allart J, Hazout A,

Frydman R. Evidence for an adverse effect of elevated serum
estradiol concentrations on embryo implantation. Fertil Steril
1988; 49: 118-22.

Sharara FI, McClamrock HD. High estradiol levels and high
oocyte yield are not detrimental to in vitro fertilization outcome.
Feril Steril 1999; 72: 401-5.

Blazar AS, Hogan JW, Frankfurter D, Hackett R, Keefe DL.
Serum estradiol positively predicts outcomes in patients under-
going in vitro fertilization. Fertil Steril 2004; 81: 1707-9.

Levi AJ, Drews MR, Bergh PA, Miler BT, Scott RT Jr.
Controlled ovarian hyperstimulation does not adversely affect
endometrial receptivity in in vitro fertilization cycles. Fertil
Steril 2001; 76: 670-4.

Ng EHY, Yeung WSB, Lau EYL, So WWK, Ho PC. High
serum oestradiol concentrations in fresh IVF cycles do not
impair implantation and pregnancy rates in subsequent frozen-
thawed embryo transfer cycles. Hum Reprod 2000; 15: 250-5.
Schalkoff ME, Oskowitz SP, Powers RD. A multifactorial
analysis of the pregnancy outcome in a successful cryo-
preservation program. Fertil Steril 1993; 59: 1070-4.

Makkar G, Ng EHY, Yeung WSB, Ho PC. Reduced expression
of interleukin-11 and interleukin-6 in the periimplantation
endometrium of excessive ovarian responders during in vitro
fertilization treatment. J Clin Endocrinol Metab 2006; 91:
3181-8.

Kosmas IP, Kolibianakis EM, Devroey P. Association of estra-
diol levels on the day of hCG administration and pregnancy

17.

18.

19.

20.

21.

22.

=204 -

achievement in IVF: a systematic review. Hum Reprod 2004;
19: 2446-53.

Papageorgiou T, Guivert J, Goffinet F, Patrat C, Fulla Y,
Janssens Y, et al. Percentile curves of serum estradiol levels
during controlled ovarian stimulation in 905 cycles stimulated
with recombinant FSH show that high estradiol is not
detrimental to IVF outcome. Hum Reprod 2002; 17: 2846-50.
Mitwally MF, Bhakoo HS, Crickard K, Sullivan MW, Batt
RE, Yeh J. Estradiol production during controlled ovarian
hyperstimulation correlates with treatment outcome in women
undergoing in vitro fertilization-embryo transfer. Fertil Steril
2006; 86: 588-96.

Arslan M, Bocca S, Arslan EO, Duran H, Ochninger S.
Cumulative exposure to high estradiol levels during the
follicular phase of IVF cycles negatively affects implantation.
J Assist Reprod Genet 2007; 24: 111-17.

Frederick JL, Ord T, Kettel LM, Stone SC, Balmaceda JP,
Asch RH. Successful pregnancy outcome after cryopreser-
vation of all fresh embryos with subsequent transfer into an
unstimulated cycle. Fertil Steril 1995; 64: 987-90.

Vyjayanthi S, Tang T, Fattah A, Deivanayagam M, Bardis N,
Balen AH. Elective cryopreservation of embryos at the pro-
nucleate stage in women at risk of ovarian hyperstimulation
syndrome may affect the overall pregnancy rate. Fertil Steril
2006; 86: 1773-5.

Haxl, o3, FR1%, A, AT, A ES
gxpeb A1F7] uljoe] Aol lalol] gl fhxfol A
SA-g3 viotolAe] 874, teHEIEI|A] 2006;
33:237-43.



Hi343 W32, 2007 20 .

m
>
™
m
gl_
0
oes
oy
ol
oM
=0
Jo
o
~
e

-FRE=-

g 2 ATddAe S FRgolA e o] ol 2EdttEo] 4 A nX= JEs gol
B7] 9Jal, AMF7] ol 23 sH-g3f vijolo] 2] ilE, At RS AT R gkT)

I 2003 HE] 20059714 ALEY oto]aHAEE Yhst B9 FAfol|A] AXFT] Hjoto] A 1,56557] %}
FA-Fal wjofe]] 6707715 e R ZAFEIth R = Al hCG Fo] BY d=Efts s wet o
A 07 Yl IFCE (A: 1,000~2,000 pg/ml, B: 2,000~3,000 pg/ml, C: 3,000~4,000 pg/ml, D: 4,000 pg/ml ©]4) -3}
OU% o|xpA o7 BApo] ifolof| whEt 354 WIRERL b o]}l oA Zbzke] QIAlE, AGEN eSS FAAL

B3k}

’é B AR A0 E AAFT] wfjote] A3t SA-3l voto] Ao e] Qg AYE F EvkEdl= {3k zholv}
ek 22 ar 354 Rkl SRSl A o 2ET S sieel wE Zb el A9 éd?— 19} s4-53l wjofe] 2

ot
)

o] A Moll= bl 7h YU LEjut 354 oo Sl A = | AEfTE S E7F % Group-DollA FA-F
3| ufjofe] 2] QIAlgo] AlMF7] ufjofo] 2] ef A KT} %ﬂz‘s}ﬂl =7 VERETE (51.3% vs 25.0%, p<0.05).
d B AEASE Yol e oA ek freol] o3 #HEshAl Folxl iEEe] o AEfT &S Abe

wre] A 73 Qg Al B4 RGPS F 5 YOm0l @ S F F16l ol4she AT Hote]
o]
=

ARrhs $A-gd ol Amah Zlo] ¥e JAEL /U 5 2l PO ARHT)

SHEOL: 2B w5, Il F5, $A-g8 vlofol, 2 &7, dAlE

] s

-205 -



