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Introduction

* Low Oovarian response:
eLack of uniform definition

eDifficuIty in comparing treatment outcomes

* Tests for ovarian reserve:
eActuaI ovarian response to stimulation
eReasonabIe capacity to predict poor response

eLow ability to predict the occurrence of

pregnancy



® Poorresponders

eG enerally resistantto a multitude of intervention

strategies

980m etimes difficult to identify before controlled
ovarian hyperstimulation

® Poorresponse to COH
<:>l E2 & follicle response to gonadotropins

<:>l number of retrieved oocytes & available

embryos for transfer



Ovarian Stimulation Protocols

® Several are proposed to improve IVF outcomes

iIn patients with low ovarian response

® Some may enhance the ovarian response

® None have demonstrated a significant

improvement in pregnancy rates



Antagonist protocols

® Luteal-phase estradiol (E2 )and gonadotropin

releasing-hormone (GnNnRH )antagonists before

gonadotropin stimulation

QSynchronization of early antral follicle growth in

the luteal phase before COH
QSubsequent increase in oocyte

elm provementin pregnancy rates
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Aromatase inhibitors (Als)

®* Recognized by Mitwally et al.

® Few studies so far have used in low responders

* Aromatase (in Fibroblasts, Osteoblasts, liver,
breast):

Figure 1

=> Androstendione - estrone
= Testosterone =2 Estrodiol ooy

l i l FSH
Estradiol

Progesterone

-



Aromatase inhibitors (Als)

n ative

tral hani . E2 > h thal
Centralmechanism plaua i YPO alamus

eAugment follicular grow thy

eRelease endogenous gonadotropins (TFSH )™ r-
FsH chemically different (carbohydrate moiety)

® Peripheral mechanism:
eAccumuIation of intra follicular androgen substrate

—>TFSH receptors expression » intraovarian factors

(Gn surge attenuating factor< premature LH
surge)

-1 Response to gonadotropins




Aromatase inhibitors

Alternative ovulation-induction agents
Alone or adjunct to gonadotropins

W ithout apparent adverse effect on
endometrium (as antiestrogen therapies/

Clomifene citrate )

Als + r-FSH in IVF cycles — lthe total dose of
gonadotropins - lcostofIVF (also {OHSS)



® Letrozole/antagonist protocol (LA )<
luteal E2/GnRH antagonist protocol (LPG )

‘/in women who had exhibited low ovarian

response in prior IVF attempts



MATERIALS AND
METHODS



Patients

Retrospective cohort study

University of Connecticut institutional review

board
January 2009 ~ October 2010
99 low tesponder patients, < 42 year old

T 2prior ovarian stimulation cycles at a
starting dose of gonadotropins = 300 IU - <

5 oocytes

—One priorcycle cancellation due to low
follicular recruitment (after 10 days of

stimulation, <3 follicles, 215 mm in diameter)



Prior failed cycles: GnRH agonistdown -
regulation, GnRH antagonist, and microdose

leuprolide

No priorovarian OP or exposure to C/T or R/T
Flexible antagonist protocol

—Luteal E2 patch and GnRH antagonist (LPG )

— Early follicular letrozole with no luteal

pretreatment (LA )
Each patient ésingle cycle — ho crossover

Assighnment of protocolas physician’s discretion
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Stimulation Protocols
LPG group (n=52)

Previous cycle

°Day 10 afterthe LH surge — Initiated
Transdermal E2 (Vivelle Dot0.1 mg; Novartis, Miami,
FL)every other day

°11th day = began daily administration of ganirelix
acetate (Ganirelix; Organon Pharmaceuticals, Roseland,
NJ), 0.25 mg SC for 3 consecutive days

Ensuing menses

Day 2 2 Check FSH,LH,E2 levels, baseline

echo

°Remove last E2 patch



® Startovarian stimulation (High-dose

gonadotropins)

éAverage Of 450 IU r-FsH (GonalF; Serono,
Rockland, MA)

2150 IU of hM G (human menopausal gonadotropin,
Menopur; Ferring Pharmaceuticals, Tarrytown, NY)

® Lead follicle 213 mm orif E2 >300 pg/mL

eRestart Ganirelix (preventa premature LH

surge )
—>continued until the day of hC G adminis tration

®* >3 lead follicles with >17-mm mean diameter

—2hC G 5,000-10,000 IU sc¢ (human chorionic
gonadotropin)



Stimulation Protocols
LA group (n=47)

Spontaneous menstruation

*Day 2: Initiate Letrozole (Femara; Novartis, East
Hanover,NJ)5 mg/day =2 continued for 5 days

°Day 5:commence 450 IU r-FSH and 150 IU hM G
°Start ganirelix as LPG protocol

°criterion for hCG: =2 follicle s, >20-mm diameter



after hC G

* 35 hrs =2 TVOR (Transvaginal oocyte retrieval)
QOocyte insemination or ICS1| (intracytoplasmic
sperm injection )as indicated

®* 3% Day - allem bryos were transferred

® Lutealphase supplementation:
eProgesterone 50 mg IM daily

—From the evening after oocyte retrieval

—until negative pregnancy testor confirmed

clinical pregnancy ((UP with FHB )



® Primary outcome measure

—Ongoing pregnancy rate (>20 weeks’
gestation )per started cycle

® Secondary outcome measures:
— Cancellation rate

—Number of oocytes retrieved and transferable

embryos

—Implantation and clinical pregnancy rates



Statistical Analysis

Statistical Package forthe Social Sciences
(release 17.0; SPSS Inc., Chicago, IL)

Student’s ti-test ——comparison of continuous

variables

Chi-square or Fisher’s exact test -—com parison

of proportions
P<.05 ——considered statistically significant

Data were expressed as mean standard

deviation



RESULTS



41x in LA@47x)group 87.2% )& 43x in LPG (52x )
group (82.7% )had Zone prior cycle cancellation

due to poor follicular recruitment

Patients with no priorcycle cancellations had >
two preceding IVF cycles with retrieval of < five

oocytes and no pregnancies



TABLE 1 [

Letrozolafantagonist (LA} varsus luteal-phase estradiol!

g onadotropin-releasing hormone antag onist (LPG] in poor
responders: demoegraphic and clinical characteristies of
study participants.

LA, LPG P

in = 47 in=52] walus
Age (v A1 +£28 3IBIFL02 51
BMI (kg'm=) 2BEXTV.0 26758 B0
Day-3 FSH (mimLh 10y £50 95+ 38 27
Day—3 LH imIWmL} 49418 14232 A8
Day—3 Ex (pa/mLb 463+ 186 408252 22
History of FSH =12 (%) a4 1647 17.3 (2562 D6
Mo. of prior IVF cycles 45+17.8 4318 =01
Mo. of prior canceled 18+£12 11&£08 <01

ccles

36x (76.6% )in LA underwent a prior ovarian

stimulation using the LPG protocol



TABLE 2 [

Letrozolefantagonist [LA) versus lutaal-phase estradiolf
gonadotropin-releasing hormone antagonist [LPG) in poor
responders: COH respense in study participants.

LA LP& =
in = 4] =52 wvalue

CFSHatstatof COH > 9.2+28 . 40730 <01
Stirmulation days 111+£26  11.3+33 58

otal gonadotroping (IUPS 4588 £1, 7036183 £ 1,018 = .01
— Peak E- lpa/mly > 675+ 458 < 1266 £ 799 < .04

Cancellation rate (%4} 26 )BR3 [PR/AT) 365 (1983} o) OF

Canceled oyeles due 9.8 (14547} 28 (13552} R
T poor DVANAn
response [Ta)

Canceled ET after 106 (b4 7] £.F (45 52) R
retrieval (Sa

Canceled oyeles due 14 8 (747 4.8 (2452} 0

o premature LH
surge (%)




TABLE 3 [

Latrozolefantagonist (LA) versus luteal-phase astradiolf
gonadotropin-releasing hormone antagonist [LPG) in poor

raspondars: in vitro fertilization cutcomes.

LA LPG A
in = 47) in = 52] wvalus
B1+A0 Fa+ 48 [BIG!
Mo, of mature cocytes 38+24 < BEX43 <01
Maturation rate (46} G < B3 < .01
Mo. of 2PM oooytes A0+23 . b3+ 47 < 0
Fertilization rate 2 [l R
Mo. of embnyos transferred 22 4£1.0 241714 .85
Implantation rate (%6 16.7 16.3 25
Clinical pregnancy rata
Par started cyvole (%6} 256 (12/47) 269 [(14/62) B8
Per ET (%} 50 (10/20) 424 (14/33) 59
Cngoing pregnancy rate
Per started cyole (%) 18, ‘I 135 (7 A4
Per ET (%} 40 (B30 M2 (?faa} 14
Pregnancy loss rate (%) 25 312} 50 (714 18




In the LA group

2x pregnancy after intrauterine

iInsemination

3x multifetal gestation (2x twins, 3x triplets )

38x notachieve an ongoing pregnhancy

® 31x referred to donor oocyte program or

opted for no further treatment

® 7x decided to attempt an additional IVF cycle
— 6/7 were canceled



DISCUSSION



® Poorresponse to COH =» lfollicular response in

guantity — retrieved lower number of oocytes
= A major concern in assisted reproduction

= The besttreatment option remains controversial

® Lutealsynchronization of follicular grow th >4

yield oocyte ... . deZiegler etal.

® Use of luteal E2/antagonist = lcancellation

rate, Tnumber of retrieved oocytes and embryos
transferred... Dragisic etal.



Androgen

Stimulates theca/ranulosa cell proliferation &
inhibits apoptosis - Tpreantral & smallantral

follicles

Accumulation of follicular androgens =2 TESH-R
gene expression or stimulate IGF - (insulindike
growth factor 1 )system - may actin synergy
with FSH eprom ote follicular steroidogenesis

= Tfollicular sensitivity

Some reports: before FSH treatment £

Transdermaltestosterone =2 Tovarian response
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Letrozole

® 3% generation highly selective non steroidal Al

use in postmenopausal women with breast
cancer

® Com petitively binding to the heme of the

cytochrome P450-swubunitof aromatase
> Androstenedione = E 2
= Tintraovarian androgens

eProfound effect on early follicle growth

eM ay uptegulate androgen-—receptor gene

expression in preantral and antral follicles



= Jserum [E 2]

>M ay limit (cumulative [E 2] - negative effect
= oocyte quality & endom etrial receptivity )

eMaintaining an adequate follicular

development and estrogen biosynthesis



Study for Letrozole co-treatment

Im proved response to FSH stimulation

Thumber of oocytes retrieved and implantation

rate

lmean total dose of gonadotropins
lcancellation rate

lcostof achieving a clinical pregnancy

ldose of gonadotropins and terminal E2



Letrozole/antagonist <~ microdose flare

® Previous study: longoing pregnancy rate =
broad definition of poor response (suspected

poor responder)

® Recentlarge retrospective study:

eTfertiIization rate, implantation, cancellation
rate

QSim ilar PR per started cycle



In this study

® Letrozole (LA )< luteal E2/GnRH antagonist

(LPG )in women with known prior low response

®* S5mg/day x 5 days since MC D2 <& 2.5 mgAay

=lntrinsic potency of letrozole: 2.5 mgAday
= inhibit 97 % estrogen (on nonstimulated

granulosa cells)

—>(actively dividing granulosa cells >
need higher dose of Al — arom atization

attenuation )

= One study for women undergoing COH



Started gonadotropins: 3 days after initiation of
letrozole =2 allow the release of endogenous
gonadotropins before initiation of exogenous
stimulation & (Mostof the other studies: started
gonadotropins simultaneous ly with letrozole)

Administration of hCG: 2 follicles =2 220 mm &
All prior studies: 17or18 mm diameter without
reported 1 proportion of immature oocytes) -2 sii

lMetaphase Il oocytes



Premature LH surge

® Trend toward Tincidence(LH 210miU/mL) LA vs.
LPG (14.9% vs. 3.8% )< (notaddressed in most
studies)

—Normalresponder: Letrozole =» Tmedian [LH ]
— TIn Al protocols (ends to occur atlower [E2])

— O varies with diminished ovarian reserve =2
prone to a premature LH surge (presumably due

to +GnRH-attenuating factor/GnSAF production)

.. An early start and possibly a higher dose of the
antagonistshould be considered when using

letrozole



Safety issues

** Tirisk of congenital cardiac malform ations

—Reassuring data among a large number of
children born to women treated with letrozole:
no such Tin the overall rates of congenital

malformations or chromosomal abnorm alities

— In this study — discontinued letrozole on day
6 or 21 week before ET (half-ife 45 hours )



LA protocol

= iGonadotropins used and E2 levels

iMetaphase Il oocytes (despite give hCG at

lead follicle = 20mm, similar to previous study )

A trend toward... (lack of a statistically significant)

°* TCancellation rate (possibly due to inclusion of

more severe poor responders)

> lMiscarriage rate (possible improvement in

endometrial receptivity or oocyte quality )

TOngoing pregnancy rate per ET



® Non statistic significance between the ongoing

pregnancy rates - May be type Il error = (not
powered enough to detect a difference of 20% in
the ongoing pregnancy rate per ET between the

2 groups )



Conclusion

Notable to identify a subgroup of low responders

(who benefit from Al + antagonis t-based protocol)

Showed reasonable IVF outcomes of

letrozole gonadotropins for COH in low responders

Using letrozole may require optimization - avoid a

premature LH surge & Tthe yield of mature oocytes

Need prospective randomized trials with adequate
power to test the efficacy of Al-based protocols &

other interventions in low responders



THANK YOU FOR
LISTENING
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