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Poor Ovarian Response

The first description of a patient who had poor response was 36 years ago

Garcia et al., 1983

28 years later



Bologna Criteria



The Bologna criteria should only be adjusted for:

- AMH (from 0.7 to 1.3 ng\mL)

- AFC should remain the same (< 5 to < 7 )

(0.5-1.1)

Difficult to select homogenous populations for clinical trials



The recently introduced POSEIDON criteria 

identify low-prognosis women in IVF/ICSI treatment 

and combine 

quantitative and qualitative parameters

to provide a 

more detailed stratification into homogenous groups

Poseidon group et al., 2016. 





Poseidon    Group 1
Age < 35y

AFC җ5 andAMHҗ 1.2ng\ml 

Ovarian response 
Ia: poor < 4 oocytes
Ib: suboptimal 4-9 oocytes

Poseidon    Group 2

Age җ 35y

AFC җ5 andAMHҗ 1.2ng\ml 

Ovarian response 
2a: poor < 4 oocytes
2b: suboptimal 4-9 oocytes

Poseidon    Group 3

Age < 35y

AFC <5 andAMH< 1.2ng\ml 

Poseidon    Group 4

Age җ 35y

AFC <5 andAMH< 1.2ng\ml 



This study is a Dutch multicenter prospective cohort study of low responders

Patients were categorized in the Poseidon Groups

The aim was 
to evaluate the CLBR over multiple complete IVF\ ICSI cycles, 

fresh and subsequent  frozen-thawed cycles 
within 18 months of treatment 



Group 1

Age < 35y

AFC җ5 and AMHҗ 1.2ng\ml 
Ovarian response 

Ia: poor < 4 oocytes
Ib: suboptimal 4-9 oocytes

Age < 35y

AFC < 5 andAMH< 1.2ng\ml 

Group 3

Group 2
Ageҗ 35y

AFC җ5 and AMHҗ 1.2ng\ml 

Ovarian response 
Ia: poor < 4 oocytes
Ib: suboptimal 4-9 oocytes

Group 4

AFC < 5 and AMH< 1.2ng\ml 

CLBR

66%
69%

60%

CLBR

42%
55%

41%

Normal 
Responders

Age < 35y 72%

Normal 
Responders

Age җ 35y 58%

Average IVF treatment cycles 
was 2 cycles.

In group 1a and 4 
Average ς2.3 treatment cycles

Ageҗ35y  



ÅThe considerable variation seen between the Poseidon Groups

reveals a primary role of female age

ÅThe secondary roles are attributable to the quantitative parameters

- AMH

- AFC



FSH

E 2

LH

Hormonal Changes in POR patients

Adult Ovarian Cycle

Poor Ovarian Response



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

FSH

E 2

LH





Ovarian Stimulation in POR Cases

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

Trends in 'poor responder' research: 

lessons learned from RCTs in assisted 

conception.

Papathanasiou A1, Searle BJ, King NM2, Bhattacharya S2*

* Review of 75 RCTôs 

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 is the preferable Protocol ??

Long Protocol ?

Antagonist ?

- The pregnancy rate is the same with both protocols

- Number of follicles on the hCGday is similar

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

Hum Reprod Update. 2016 Apr;22(3):306-19. 

Trends in 'poor responder' research: 

lessons learned from RCTs in assisted 

conception.

Papathanasiou A1, Searle BJ, King NM2, Bhattacharya S2*

* Review of 75 RCTôs 

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


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, at a 12mm leading follicle (Antagearly Start - Group I)

In cases with high menstrual Estradiol levels җ 400 pmol/L

- Lowering the menstrual Estradiol level by agonist administration (Decapeptyl0.1mg)

starting 2- 4 days before menstruation and stopping it at menstruation (D1-D2).
(Agonist ςGroup II)

Materials and Methods



Materials and Methods

Period: July 2017 ςJuly 2019

Only First treatment cycle, in our center, were included

Study group included:

- Patients aged 30 - 39 years

- AMH Җ 1.0 ng/mL

- AFC Җ 5

At menstruation of the prior cycle to treatment 

Blood tests for FSH, LH and Estradiol were taken. 

When Menstrual Estradiol level was җ 400 pmol/L the patient was allocated to the Agonist group

Capalboet al. HRU, 23:706, 2017

30% 
Aneuploidy

65% 
Aneuploidy

85% 
Aneuploidy

Incidence of Aneuploidies in BLs /maternal age

(5000 Embryos)



Results

21 patients were recruited, Mean age 34.6 ҕ4.6 y 

All had: AFC Җ 5 follicles, AMH Җ 1.0 ng\ mL, FSH >10 IU\ L

Hormonal levelson day 2-4 of the preceding cycle to treatment

Range Mean ҕSD

12.2 ς26.018.0 ҕ3.07FSH (IU\L)

4.9 ς14.07.1 ҕ4.6LH   (IU\L)

102 - 558235.6 ҕ186.27Estradiol pmol\L

0.21 ς1.000.64 ҕ0.30AMH



Previous treatment cycles in other centers

Of the 21 patients:

5 did not perform ART before

16 patientsunderwent 2.13 cycles before the current treatment (range 1 -4 cycles)

FertilizationMIIoocytes

07 cycles 

2315  cycles

1518 (64%)214 cycles

1114 (67%)37 cycles

None of the patients conceived

Oocyte quality and maturity in previous cycles



sig14Cycles

3.57 (1-7)OL start Day of Stimulation

273.7Estradiol on D1 pmol\L

8.5ҕ1.4Days of stimulation

2739ҕ1272Amountof GN  IU

322Daily amount of GN IU

2635.9E2 on hCGday  pmol\L

sig7Cycles

6 (4-10)Days of DecaMean  (range)

216.2Estradiol on D1 pmol\L

10.1ҕ1.3Days of stimulation

3394ҕ509Amountof GN  IU

336Daily amount of GN IU

2923.5E2 on hCGday  pmol\L

AntagEarly Start 

Orgalutran0.25mg SC at  12 mm diameter

Agonist ςE2 җ 400 pmol\L, Decapeptyl0.1mg\d

Starting: 2-4 days prior menses
Stopping: First day of menstruation

Ovarian Stimulation

NS

NS

NS

NS

NS

NS



Treatment Outcome

Retrieved Oocytes      2.9 ҕ2.7 (range 1-6)

MII Oocytes                87%

Fertilization                75%

Transferred Embryos 1.5 ҕ1.41  (range 1 -2)

19 embryo transfers

No Transfer:
One case ςSingle mature oocyte with no fertilization
Another case with a single oocyte which was immature (MI)

Range

1 - 6    2.9 ҕ2.7 Retrieved Oocytes      MeanҕSD

87%MII Oocytes 

75%Fertilization

1 - 21.5 ҕ1.41 Transferred Embryos  MeanҕSD

9/ 21 42.8%Clinical pregnancy / cycle



Pregnancies

9 pregnancies ς42.8% per started  treatment cycle (9/21)

6 terminated with the birth of 8 healthy children ςtwo twin pregnancies

In one pregnancy the genetic testing  revealed  45,XO. The patient wished to terminate the 
pregnancy.  D&E was performed at 23 weeks

2 (22%) missed abortions

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

2 additional pregnancies



Conclusions

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 pregnancies achieved is promising in patients Җ 39 years.

Taking into consideration that patientΩs age is a crucial parameter, 

patients of  җ 40 years with POR will achieve a significant lower rate of pregnancies





Hum Reprod Update. 2016 Apr;22(3):306-19. 

Trends in 'poor responder' research: lessons learned 

from RCTs in assisted conception.

Papathanasiou A1, Searle BJ, King NM2, Bhattacharya S2.

A comprehensive review was undertaken of RCTs 

on 'poor responders' published in the last 15 years.

Analysis of 75 RCTs

Long protocol

Antagonist
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