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Poor Ovarian Response

The first description of a patient who had poor response %years ago

Garcia et al.1983

28 years later
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At least two of the following three features must be present:

(i) Advanced maternal age (>40 years) or any other risk factor for
POR:
(i) A previous POR (<3 oocytes with a conventional stimulation

protocol);
(i) An abnormal ovarian reserve test (i.e. AFC <5-7 follicles or

AMH <0.5-1.1 ng/ml).



Human Reproduction, Vol.29, No.? pp. 1842-1845,2014
Advanced Access publication on July 9, 2014 doi:10.1093/humrep/deul 39

human
reproduction

The Bologna criteria for the definition
of poor ovarian responders: is there
a need for revision?

Anna Pia Ferraretti* and Luca Gianaroli

Difficult to select homogenoysopulations for clinical trials

The Bologna criteria should only be adjusted for:
- AMH (from0.7to 1.3ng\mL) (0.51.2)

- AFC should remain the same5to <7)



The recently introduced POSEIDON criteria

identify low-prognosis womein IVF/ICSI treatment

andcombine

guantitative and qualitative parameters

to providea

more detailed stratification intohomogenous groups

Poseidomgroupet al.,, 2016

A new more detailed
stratification of low
responders to ovarian
stimulation: from a poor

ovarian
response to a low
prognosis concept
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Table | The proposed POSEIDON groups of women with a low prognosis in IVF/ICSI treatment based on quantitative

and qualitative parameters. AFC, antral follicle count; AMH, anti-Miillerian hormone; adapted from Poseidon group
et al. (2016).

Low-prognosis women in IVF/ICSI treatment

Younger Older
Unexpected POSEIDON group | POSEIDON group 2
e Female age: <35 years e Female age: =35 years
e Ovarian biomarkers: AFC =5 and/or AMH = |.2 ng/ml e Ovarian biomarkers: AFC = 5 and/or AMH = [.2 ng/ml
e Ovarian response: e Ovarian response:
subgroup la, poor (<4 oocytes); subgroup 2a, poor (<4 oocytes);
subgroup |b, suboptimal (4-9 oocytes) subgroup 2b, suboptimal (4-9 oocytes)
Expected POSEIDON group 3 POSEIDON group 4
e Female age: <35 years e Female age: =35 years
e Ovarian biomarkers: AFC < 5 and/or AMH < 1.2 ng/ml e Ovarian biomarkers: AFC < 5 and/or AMH < .2 ng/ml

POSEIDON group | and 2 are each divided in two subgroups (a and b), based on the first cycle ovarian response to standard FSH stimulation.
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Table I The proposed POSEIDON groups of women with a low prognosis in IVF/ICSI treatment based on quantitative
and qualitative parameters. AFC, antral follicle count; AMH, anti-Miillerian hormone; adapted from Poseidon group
et al. (2016).

Low-prognosis women in IVF/ICSI treatment

Younger Older
Unexpected POSEIDON group | POSEIDON group 2
o Femnale age: <35 years  Female age: =35 years
o Ovarian biomarkers: AFC = 5 and/or AMH = 1.2 ng/ml  Ovarian biomarkers: AFC = 5 and/or AMH = 1.2 ng/ml
o Ovarian response:  Ovarian response:
subgroup la, poor (<4 oocytes); subgroup 2a, poor (<4 oocytes);
subgroup Ib, suboptimal (4-9 cocytes) subgroup 2b, suboptimal (4—9 oocytes)
Expected POSEIDON group 3 POSEIDON group 4
o Femnale age: <35 years  Female age: =35 years
 Ovarian biomarkers: AFC < 5 and/or AMH < 1.2 ng/ml  Ovarian biomarkers: AFC < 5 and/or AMH < 1.2 ng/ml

/

POSEIDON group | and 2 are each divided in two subgroups (a and b), based on the first cycle ovarian response to standard FSH stimulation.
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Cumulative live birth rates in
low-prognosis women

This study is ®utch multicenter prospective cohort studgf low responders
Patients were categorized in the Poseidon Groups

The aimwas
to evaluate the CLBR over multiple complete\I€BI cycles,

fresh and subsequent frozethawed cycles
within 18 months of treatment



CLBR

Groupl

Age 35y
AFCi6 and AMHx1.2ng\ml
Ovarian response

la: poor <4 oocytes 66%
Ib: suboptimal4-9 oocytes 69%

Group3
Age 35y

AFC<5 and AMH< 1.2ng\ml 60%

Normal

Responders
Age 35y 720/0

CLBR

Group?2
Agex 35y

AFCi5 and AMHK 1.2ng\ml

Ovarian response 4200
la: poor <4 oocytes

Ib: suboptimal4-9 oocytes 55%

Group4
Agex3Sy

AFC<5andAMH<1.2ng\ml 41%

Normal
Responders

Agex35y 58(%)

Average IVF treatment cycles
was?2 cycles.

In groupla and4
Averageg 2.3treatment cycles



AThe considerable variation seen between the Poseidon Groups
revealsa primary role ofemale age

A The secondary roles are attributable to the quantitative parameters
- AMH
- AFC



Hormonal Changes in POR patients
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Hormonal Changes in POR patients

Menstrual - High FSH
- High Estradiol

- Earlier Ovulation
Shortening of the Follicular Phase

Consequences

- Menstrual large antral follicles

- Rapid growing of the follicles

LH/FSH
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Adult ovarian cycle
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Ovarian Stimulation in POR Cases

Which isthe preferable Protocol ?? Hum Reprod Update. 2016 Apr;22(3):306-19.

Table Il Interventions investigated by RCTsin ‘poor

responders’ (most popular intervention first). Trends in 'poor responder' researCh:
Ancagonist lessons learned from RCTs in assisted

Microdose flare .

conception.

LH added

Letrozole + FSH + antagonist *

DHEA Papathanasiou Al, Searle BJ, King NMZ2, Bhattacharya S2

Short protocol

Transdermal testosterone

Growth hormone * . A
HCG added at stimulation ReVIeW Of 75 RCTS
Increase of FSH dose

Clomiphene citrate + FSH/HMG -+ -antagonist
Luteal FSH start

Estrogen for luteal support

Follicular flushing

Long-stop protocol

FSH/HMG only (no agonist or antagonist)

FSH dose 300 IU

Late FSH start

Metformin

Ultrashort agonist-antagonist

Modified flare

Low-dose aspirin

MNatural cycle

Mini-long protocol

Step-down of FSH dose

Luteal phase antagonist

Gamete intrauterine transfer

Day of embryo transfer

Early (Day 1) FSH start

FSH dose 450 U

FSH dose 600 IU

Clomiphene citrate only



https://www.ncbi.nlm.nih.gov/pubmed/26843539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papathanasiou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26843539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Searle%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=26843539
https://www.ncbi.nlm.nih.gov/pubmed/?term=King%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=26843539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhattacharya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26843539

Ovarian Stimulation in POR Cases

Which isthe preferable Protocol ?? Hum Reprod Update. 2016 Apr;22(3):306-19.
Trends in 'poor responder' research:
?
Long Protocol * lessons learned from RCTs in assisted
conception.

Antagonist ?

*
Papathanasiou Al, Searle BJ, King NMZ2, Bhattacharya S2

* : .
- The pregnancy rate is the same with both protocols Review of 75 RCT®

- Number of follicles on theCGday is similar

-The amount of the hormones needed for stimulation is significantly higher with the long protocol
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Materials and Methods

In order to adapt the treatment to the changes found in the POR patients

The Targeted Treatment for Patients with POR :

- Earlier start of the antagonist, at12mm leading follicleantagearly start Group 1)

In cases with high menstrual Estradiol lev&}d00 pmol/L
- Loweringthe menstrual Estradiol level by agonist administratiDe¢apeptyD.1mg)

starting2- 4 days before menstruation and stopping itrmenstruation (2-D2).
(Agonistc Group 1)



Incidence of Aneuploidies in BhSernal age

A Maternal age (years)
30 35 40 45
1

Materials and Methods

1.00 A1

1350

Period: July2017¢ July2019 | Aneupipidy
I

Only Firstreatment cyclejn our center,were included

Study group included:

£
% 075 4
- Patients age®0- 39 years %
- AMHJKL.0ng/mL 5
- AFOHB % 050
=
0.25 -

At menstruation of theprior cycle tareatment
(5000Embryos)

Blood tests for FSH, LH and Estradiol were taken.

When Menstrual Estradiol level waglO0pmol/L the patient was allocated to the Agonist group



Results

21 patients were recruited, Mean agd4.65 4.6y

All had:AFCHG follicles, AMHXXL.0ng\mL, FSHXO IU\L

Hormonal levelsn day2-4 of the preceding cycle to treatment

FSHIU\L) 18.05 3.07 12.2¢ 26.0
LH [U\L) 7.154.6 4.9¢14.0
EstradioljpmolL 235.65 186.27 102- 558

AMH 0.6450.30 0.21¢1.00



Previous treatment cycles in other centers

Of the21 patients:
5 did not perform ART before

16 patientsunderwent2.13cyclesbefore the current treatment (rangé -4 cycles)

Oocyte quality and maturity in previous cycles

7 cycles

5 cycles 1 3 2

14 cycles 2 18 (64%) 15
7 cycles 3 14 67%) 11

None of the patients conceived



Ovarian Stimulation

Antag Early Start Agonistc E2%400pmolL, DecapeptyD.1mg\d

Orgalutran0.25mg SC atl2 mm diameter Starting: 2-4 days prior menses

Stopping:First day of menstruation

Cycles 14 Sig Cycles 7 Sig
OL startay of stimulaton ~ 3.57(1-7) Days oDecawvean (range) 6 (4-10)
Estradiol on M pmonL 273.7 Estradiol on D pmonL 216.2

Days of stimulation 8.551.4 NS Days of stimulation 10.1561.3 NS
Amountof GN 1u 273%1272 NS Amountof GN v 33945509 NS
Daily amount of GNs 322 Daily amount of G\ 336

E2 on hCGday pmon. 2635.9 NS E2 on hCGday pmoh. 29235 NS



Treatment Outcome

Range
Retrieved Oocytes Mmeans s 2.9p2.7 1-6
MIl Oocytes 87%
Fertilization 75%
Transferred Embryosiears sb 1.551.41 1-2

19 embryo transfers

No Transfer:
One case Single mature oocyte with no fertilization

Another case with a single oocyte which was immature (Ml)

Clinical pregnancydycle 9/21 42.8%



Pregnancies [Q\

9 pregnancies; 42.8%per started treatment cycle9(21)

6 terminated with the birth of8 healthy childreng two twin pregnancies

In one pregnancy the genetic testing revealkds XO. The patient wished to terminate the
pregnancy. D&E was performedZiweeks

2 (22%) missed abortions

2 additional pregnancies

Only one patient had an embryo for freezing.
The woman conceived following the transfer of the thawed embryo and delivered

During the study period, one woman conceived spontaneously and delivered



P
. . & &
Conclusions )
ke

The targeted treatment in poor ovarian response patients seems to improve the functioning of the
follicular phase

In this way oocyte quality is probably better leading to
- more mature eggs
- improved embryo morphology
- higher pregnancy rate

Rate of preghancies achieved is promising in patig{ggyears.

Taking into consideration that patie@tage is a crucial parameter,

patients of x40 years with POR will achieve a significant lower rate of pregnancies



HAnne EGeddes
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Trends in '‘poor responder' research: lessons learned
from RCTs in assisted conception.
Papathanasiou Al, Searle BJ, King NM?, Bhattacharya S2.

A comprehensive review was undertaken of RCTs
on 'poor responders' published in the last 15 years.

Analysis of 75 RCTs

Intervention

Long protocol (compared with antagonist protocol)
Long protocol

Antagonist
Antagonist flexible protocol (compared with

microdose flare protocol)

Significant
outcome
Clinical pregnancy

Ongoing pregnancy

Numberof RCTsshowing
benefit

I RCT

Prapas etal (2013)

| RCT
Lainas et al. (2008)

Number of RCTs showing no
benefit

7RCTs

Cheung et al. (2005)

Marci et al. (2005)

Tazegul et al. (2008)

Kim et al. (2009)

Shahrokh Tehrani Nejad et al. (2008)
Kim et al. (2011)

Sunkara etal (2014)

8 RCTs

Akman et al. (2001)
Martinez et al. (2003)
Malmusi et al. (2005)
Schmidt et al. (2005)

De Placido et al. (2006)
Demirol and Gurgan (2009)
Kahraman et al. (2009)
Davar et al. (2013)
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Diminished ovarian reserve and

poor response to stimulation in
patients <38 years old: a quantitative
but not qualitative reduction in
performance

S.). Morin":"*, G. Patounakisz, C.R. juneau', S.A. Neal"3,
R.T. Scott Jr'?, and E. Seli'*



