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No universally accepted definition of poor response

<3-5 developed follicles

<3-5 retrieved oocytes

Daily or total Gonadotropin dose

Days of stimulation

Peak E2

Previous cycle cancellation 

Proposed protocols for poor responders

Increased FSH doses

Addition of LH

Adjunctive therapies

Alternative GnRH agonist protocol

GnRH antagonist

Natural cycle
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Reduction of 
cancellation rates

due to LH surges by
use of GnRH

agonists

0%

10%

20%

no GnRH agonist long protocol

The use of GnRH agonist in ART

Main positive 
effects

Decresed cancellations

Increased no. oocytes

Increased PR

Better scheduling

Main negative 
effects

Impaired steroidogenesis

Reduced ovarian response to FSH

Direct/indirect effect on oocyte quality (?)

Endometrial effect (?)

Cochrane review

Depot vs daily GnRH agonist protocols in ART

There is no difference in clinical
pregnancy rate.

However the use of depot GnRH agonist
increased the number of gonadotropin

ampoules and the duration of the ovarian
stimulation as compared with the use of 

daily GnRH agonist

Albuquerque et al., Hum Reprod 2005

Based on these findings, daily GnRH agonist should be
preferred to depot formulation in poor responders

GnRH agonists in poor responders

Long protocol

Low daily dose

Stop protocol

Flare Protocol

Standard dose

Micro dose

Ultra-short
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What is the minimal GnRH agonist dose able to
prevent a spontaneous LH surge?

Janssens et al., Hum Reprod 1998
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On the basis of this findings several authors tried to reduce 
GnRH agonist dose during FSH administration in order to

improve ovarian responsiveness.

The low GnRH agonist daily dose

GnRHa daily dose FSH stimulation

hCG

GnRH-a  administration

Triptorelin 0.1 mg/d 0.05 mg/d (Feldberg, 1994)

Leuprolide 0.5mg/d 0.25 mg/d (Olivennes, 1996)

Leuprolide 1mg/d 0.5 mg/d (Kowalik,  1998)

The low GnRH agonist daily dose

Feldberg 1994 Olivennes 1996 Kowalik 1998

Study design

Cancellation rate

FSH ampolues

E2 on hCG

N° Oocytes

N° embryos

Retro Pros Retro

=
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GnRH agonists in poor responders

Long protocol

Low daily dose

Stop protocol

Flare Protocol

Standard dose

Micro dose

Ultra-short

2    RCT

7    Prospective trials with historical controls

1    retrospective study

The “stop protocol”

GnRHa daily dose FSH stimulation

hCG

GnRH-a  administration

No improved outcome

improved outcome

The “stop protocol”

Increase no. of oocytesDecreased cancellation
rate

Outcome

14.3 vs 18.7 % (NS)11.1 vs 10.3 % (NS)No.clinical pregnancy /ET

2.8 vs 5.9 (NS)5 vs 22.5 % (p<0.05)Cancellation rate

8.7 vs 6.2 (p<0.05)6.5 vs 7.7Retrieved oocytes/cycle

34 vs 3640 vs 38No. Cycles

RCT (stop vs non stop)RCT (stop vs non stop)Design

Garcia Velasco (2000)Dirnfeld (1999)
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GnRH agonists in poor responders

Long protocol

Low daily dose

Stop protocol

Flare Protocol

Standard dose

Micro dose

Ultra-short

The flare – up protocol

GnRH-a  administration

FSH stimulation

hCG

The flare regimens involve follicular phase initiation of GnRH
agonist with minimal delay before commencing COH

This approach should:

eliminate excessive ovarian suppression

give additional gonadotropin stimulus

The flare – up protocol

Absence of well deigned, large RCT on flare up protocol in poor responders vs
standard protocols

Increased
pregnancy rate

20.4 vs 11.7 % 
(p<0.05)

nd

nd

65

FSH > 15 IU/L

Retro

Toth (1996)

Increase no. of 
oocytes

Increased cancellation
rate

Outcome

13.4 %29 %No.clinical pregnancy /ET

23.8 %11.3 %Canellation rate

10ndRetrieved oocytes/cycle

8053No. Cycles

FSH > 7No flare up to GnRH testCriteria for low response

ProspProsp, no controlsDesign

Karande (1997)Padilla (1996)
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The flare – up protocol

Studies reporting negative results:

Craner D, 1999

Kondaveeti U 1996

Loumaye E1989

Ron El R, 1990

Gindoff P, 1990

Anserini P, 1997

Possible explanation of negative results

the increase in LH levels

Serum gonadotropins in flare up vs long protocol cycles
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Flare up + 
FSH

Long protocol + FSH

Filicori et al., 1996

Serum and follucular fluid steroids in flare up vs long protocol cycles

Filicori et al., 1996
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GnRH agonists in poor responders

Long protocol

Low daily dose

Stop protocol

Flare Protocol

Standard dose

Micro dose

Ultra-short

Micro dose flare-up protocols

GnRH-a  administration

FSH stimulation

hCG

Low GnRHa daily dose (20, 40 mcg)

Rationale

low GnRh agonist dose to avoid the increase in LH

Micro dose flare-up. Effects on gonadotropins

Surrey et al., 1998
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Micro dose flare-up. Clinical outcome

Decrease
cancellation rate

Increased PR

41.7 % vs 0%

6.7 vs 53.3 %

7.3 vs 6.4 %

Prosp, historical
controls

Surrey (1998)

Increased no.
Oocytes

Increased PR

50 %

12.5 %

10.9

Prosp, historical
controls

Schoolcraft (1997)

Inceased
cancellation rate

Increased no.
Oocytes

Increased PR

Outcome

47 vs 6011.8 vs 0 %No.clinical
pregnancy /ET

22.5 vs 8.2% 0 %Canellation
rate

13.3 vs 16.55.1 vs 1.8 Retrieved
oocytes/cycle

RetroProsp, historical
controls

Design

Leondrines
(1999)

Scott (1994)

no RCTs

Micro dose  vs regular dose flare-up

No prospective studies, no RCTs

==PR

=

=

=

=

=

=

36

Regular dose

=Delivery rate

=No. FSH ampoules

=No. embryos transferred

=FR

=Mature oocytes

=No. oocyte retrieved

15n

Microdose

Detti LD et al., Fertil Steril 2005

(retrospective)

GnRH agonists in poor responders

Long protocol

Low daily dose

Stop protocol

Flare Protocol

Standard dose

Micro dose

Ultra-short
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Ultra-short and other very short regimens

GnRH-a

FSH stimulation

hCG

GnRHa daily 
dose

GnRH-a

FSH stimulation

hCG

GnRHa daily 
dose

Day 3

Day 7

Macnamee et al., 1989

Hazout et al., 1993

Protocols based on antagonist in poor responders

GnRH antagonists blocks the GnRh receptors
immediately and reduce LH and FSH secretion

within hours

GnRH antagonist in 
poor responder

advantages

Prevention of LH surge within a few hours

Absence of inhibition on early folliculogenesis

Few injections

1 3 5 7 9 11 13 15

Gonadotropins HCG OPU ET

DAYS

CETRORELI
X    3 mg S.C.

GnRH antagonist fixed protocol

1 3 5 7 9 11 13 15

Gonadotropins HCG OPU ET

Days

Cetrorelix, 
Ganirelix

0.25 mg S.C.

Single dose

Multiple dose
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GnRH antagonist flexible protocols

Gonadotropins HCG OPU ET

Cetrorelix, 
Ganirelix

0.25 mg S.C.

10     11    12   14    15  Follicle diameter (mm)

Gonadotropins HCG OPU ET

Cetrorelix

3 mg S.C.

10     11    12   14    15  Follicle diameter (mm)

Single dose

Multiple dose

GnRH agonist vs antagonist in poor responders: 

a metanalysis

Franco JG, 2006

6 studies

GnRHa long protocol vs GnRHant (2 studies)

Oocyte in favour of GnRH ant.

GnRHa flare-up vs GnRHant (4 studies)

Oocyte in favour of GnRHa flare-up

No differences in clinical outcome parameters

GnRH antagonist in poor responders. Our experience

RCT GnRHa flare-up vs GnRH ant.

0.3±0.61±1No of top quality
embryos

1.7±1.23.2±1.5No of MII

2.5±1.23.5±1.4No tot. Oocytes

2.7±1.52.9±1.7No foll.>16mm

6300±13504725±1500Total FSH UI

84±1463±20No FSH amp.

4424Cancellation rate

2530No of patients

GnRH antagonistGnRHa flare-up

<.05

<.005

<.05

NS

<.005

<.005

NS

Malmusi S, La Marca A, Giulini S and Volpe A. Fertil Steril 2005
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GnRH antagonist in poor responders. Our experience
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In conclusion, results presented in this study indicate better results in terms of number
of FSH ampoules administered, mature and fertilized oocytes, top quality embryo, and 
fertilization rate when ovarian hyperstimulation is associated to flare-up GnRH agonist
than GnRH antagonist in poor responder patients

Malmusi S, La Marca A, Giulini S and Volpe A. Fertil Steril 2005

Interventions for poor responders to COH in IVF

A  Cochrane Collaboration - 2007

Protocols for pituitary down regulation

6 RCT 3 type of interventionts

GnRHa long protocol vs GnRH stop protocol

Dirnfeld 1999; Garcia-Velasco 2000

GnRHa long protocol vs GnRH antagonist

Marci 2005

GnRHa flare-up vs GnRH antagonist

Marci 2003; Malmusi 2005; Mohamed 2006

Interventions for poor responders to COH in IVF

A  Cochrane Collaboration - 2007
GnRHa long protocol vs GnRH stop prototcol

Dirnfeld 1999; Garcia-Velasco 2000

PR/cycle NS

Cancellation rate NS

No oocytes p<0.00001

Favour stop prot.

Favour stop prot.

Favour stop prot.

Favour long prot.

Favour long prot.

Favour long prot.
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Interventions for poor responders to COH in IVF

A  Cochrane Collaboration - 2007
GnRHa long protocol vs GnRH antagonist

Marci 2005

PR/cycle NS

Cancellation rate NS

No oocytes p<0.009

Favour agonist

Favour agonist

Favour agonist

Favour antagonist

Favour antagonist

Favour antagonist

Interventions for poor responders to COH in IVF

A  Cochrane Collaboration - 2007
GnRHa flare-up vs GnRH antagonist

Marci 2003; Malmusi 2005; Mohamed 2006

PR/cycle NS

Cancellation rate NS

No oocytes p<0.004
Favour antagonist

Favour antagonist

Favour antagonist

Favour flare-up

Favour flare-up

Favour flare-up

Interventions for poor responders to COH in IVF

A  Cochrane Collaboration - 2007

“ …there is insufficient evidence to 
support the routine use of any particular 
intervention either for pituitary 
downregulation, ovarian simulation or 
adjuvant therapy in the management of 
poor responders to COH in IVF. 

More robust data from good quality RCTs
with relevant outcomes are needed.”
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Conclusions

The more recent trend is for the 
reduction in dose and duration of 
GnRH agonists administration. 

GnRH antagonists give results
similar to those obtained with
low dose-GnRH agonists.

Low GnRHa
daily dose

Standard 

flare-up

Micro dose 

flare-up

GnRH

antagonist

Absence of EBM

We are prescribing according to our
own preference


