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Prediction




Ovarian reserve markers

» Reflect the number of non-growing follicles in the
female ovary

» Can predict the level of ovarian response after
ovarian stimulation




Which is the ideal ovarian reserve marker?

0 Can predict excessive and poor response to
stimulation

2 Reliable

0 Stable (can be measured anytime we want)




Ovarian reserve tests and response prediction
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Low response
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Reliability

Antral follicle count (AFC)
LIMITATIONS

 AFC may have variability when different or
iInexperienced sonographers perform the scan

« |tis better to be measured on day 2-3 of the
menstrual cycle
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Stability

AMH is a stable

marker across 4
consecutive cycles
2000~
Stability is higher :
compared to AFC 10,00~
0,00~
1 2 3 "
cycle number
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Stability
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Can ovarian reserve markers predict

pregnancy ?
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Why do we need to individualize treatment
if we can’t predict pregnancy?
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Importance of personalized treatment
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Risk of cancellation for Hum Reprod 2013
:  abnormal ovarian response
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Risk of OHSS
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ICOS (individualized controlled ovarian stimulation)

One size does not fit all

Based on ovarian reserve markers we can

select the

1.  Type of analogue
2. The dose of gonadotropins

Ovarian stimulation can be s this really
« Patient friendly true?
« Safe S~ —__
- [Effective

Cost-effective
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AMH —guided ovarian stimulation (1)

AMH group (pmol/l) Centre 1 Centre 2
<1.0 Antagonist-375I1U Modified natural cycle
1.0to <5 Agonist-375IU Antagonist-300IU
5.0 to <15 Agonist-225IU Agonist-225IU
215.0 Agonist-150IU Antagonist-1501U
(JZ Nelson et al., Hum Reprod 2009
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AMH —guided ovarian stimulation (2)

Centre 1
Antagonist
Protocol
+ 150 IU
Number of oocytes collected 10 (8.5-13.5)
Freeze all n (%) 0 (0%)
Hospitalized for OHSS 0 (0%)
Cancelled cycle n (%) 1(2.9%)

Clinical pregnancy per cycle n (%) 21 (61.7%)

Centre 2

Agonist

+ 150 IU
14 (10-19) <0.001 SAFE
27 (18.2%) 0.003
20 (13.9%) 0.021

EFFECTIVE

4 (2.7%) 1.0 %
47 (31.8%) 0.002

High (AMH>15pmol/l)
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Live birth rate (%)

AMH —guided ovarian stimulation (3)
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Jan 2008 Jan 2009
Time Yates et al., Hum Reprod 2011




AMH-guided stimulation

The ESTHER trial

Evidence-based Stimulation Trial With Human rFSH in Europe and Rest of
World

~1400 women are randomized

New human rFSH with individualized dosing based
on AMH values

VS

(.Zm ,,,,,,,,,,,, o Fixed dose 1501U Follitropin beta
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AFC-guided stimulation

244 patients
screened .
"—> 38 patients ineligible T h e C O N S O RT trl a I
206 patients
started GnRH
3 patients not downregulated
t 3 other
200 patients
randomized
96 began rFSH 104 began rFSH
treatment in the treatment in the
CONSORT group standard-dosing group
Reasons for withdrawal B
8 lack of response ———————— SI rl 'Skl OfEOHSS ‘
1 protocal viciation i L 1 adverse event (OHSS)
87 received rHCG? 94 received rHCG?
86 underwent 93 underwent )
. . 3 all embryos discarded
2 no fertilization oocyte retrieval oocyte retrieval R

ale. 'l Allor
1 adverse event 1 risk of OHSS

| - Y 1
i 1 risk of OHSS I 82 underwent 85 underwent 1 polyp

embryo transfer embryo transfer
‘ ;—» 2 adverse events (OHSS)
82 completed 83 completed
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AFC-guided stimulation

The OPTIMIST trial

Eligible Case

1 1
GnRhagonistor

AFC 0-7 foll

v

Informed Consent RCT 1

v

Ultrasound AFC 2-10 mm e

o~

RCT 2

Figure 1 Study procedure.
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Comparison of AMH and AFC personalized
treatment

AMH values AFC values FSH starting dose
(ng/ml)

<0.7 <6 375
0.7-2.1 6-15 225
>2.1 >15 150

Lan et al., RBMonline 2013
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Comparison of AMH and AFC personalized

treatment
AMH AFC P-value
Hyper-response 15 (8.7) 30 (17.4) 10.02
Cycles cancelled 4 (2.3) 3(1.7) NS
Duration of stimulation 11.8+1.6 116+13 NS
FSH dose
Total (IU) 2694 + 1053 2872 £ 1188 NS
Daily (IU/day) 224 + 71 243 £ 84 0.03
Oocytes retrieved 10.8 £ 6.3 13.6+7.3 <0.01
Embryos 6.3+4.1 8.1+4.7 <0.01
Frozen embryos 1.7+25 2.7+3.3 <0.01
Beta-HCG positive/ET 72 (45.6) 80 (55.2) NS
QCIinical pregnancy/ET 60 (38.0) 68 (46.9) NS
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How should we individualize treatment?

Agonist rFSH

Long

Short flare up rLH

Antagonist hpHMG




The ideal protocol for personalized treatment

AMH pmol/L

Suggested treatment AMH pmol/L Suggested treatment

expected high response GnRH

ex ected high response antagonist +
E J°SPONSe | GnRH 28.6 1501U FSH
antagonist +
150IU FSH

expected normal response | GnRH

Agonist +
200I1U FSH
15.6
expected normal response |GnRH
;ggn;sst; expected poor response GnRH
Antagonist +
300IUFSH
expected poor response | GnRH
antagonist+ 300
IU FSH 22
1
( Expected absent response ModNatCycle Expecind absenttespones | IVF denled

~ ™ a'Marca &Sunkara Hum Reprod 2013 A | oo
Vrije Universiteit Brussel y Reproductieve Geneeskunde
¥ ( modified from Nelson 2009 and Yates 2011) —




The ideal protocol for personalized treatment

AFC (n) AMH (ng/ml) Ovarian reserve
5 -
Main Objective: minimize OHSS risk
20 - high Expected
high response < GnRH antagonist protocol + minimal FSH stimulation
4 -
1 5 7 =
3 Main Objective: maximize success rate
Expected
10- normal response Standard treatment
2
/’
5 Main Objective: minimize treatment burden
1 - low Expected <
poor response GnRH antagonist protocol + maximal FSH stimulation
Q Univer 0.. 0 - \
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Current ovarian response categorization

Poor | . Hownormal High
responders : I1Sthenormal 1. o, 5nders
: responder? :
<4 oocytes s 4-15 oocytes : >15 oocytes
(o Is it the same to obtain 4, 5, 6 oocytes with

retrieving 12,13 or 14 oocytes




The suboptimal responders: An overlooked

ovarian response group (1)

Definition
4-9 oocytes retrieved after conventional stimulation

Who are these patients?

Reduced sensitivity to gonadotropins
(e.g. FSH or LH receptor mutations)

Why do they not respond according to their ovarian reserve?

Ovarian reserve markers predict the number of follicles and NOT their
sensitivity to gonadotropins

Aim in this group
Increase number of oocytes retrieved to 10-15 oocytes

(.27_ RR— Polyzos & Sunkara Hum Reprod 2015
e 2 | Reproductieve




The suboptimal responders: Why should they

be identified ?

They are a lot!
43.3% of all IVF cycles (174.000/ 402.000 IVF cycles UK — HFEA)

It may be easy to improve the outcome
By using different more potent gonadotropins or higher doses

An increase in oocyte yield can substantially improve pregnancy rates
Increase ~20-30% in the pregnancy rates in fresh IVF cycles

(©) ¢ Stratified by age group

Sunkara et al. Hum Reprod.
2011 Jul;26(7):1768-74.

2

Uve birth rate (%)
S

o
o

o
b

0-

18-34 35-37 38-39 40+

Age group
(-2 Increase in cumulative pregnancy rates from fresh and frozen
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Cumulative live birth rates according to

ovarian response

O 1099 women undergoing their 18t stimulation for IVF/ICSI

O 150-2251U rFSH and eSET

Ovarian response groups

1-3 oocytes

4-9 oocytes

10-15 oocytes

>1500cytes

Live birth in the fresh
cycle ™

Cumulative live birth **

14

(16.87%)

(21.69%)

140

(29.72%)

(39.70%)

111

(50.46 %)

70

(32.11%)

(61.47%)

n=83 n=471 n=327 n=218 P- value
Age 32.8(3.9) | 31.6(4.1) 30.5(3.8) 30.3(3.5) | <0.001
Moderate-severe OHSS 0 0 2 ? <0.001°¢

0.02°
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Conclusions

0 Ovarian reserve markers are ideal for predicting oocyte
quantity but not quality

0 Individualized treatment based on AMH and AFC may
result in a safer and more effective ovarian stimulation

0 However ovarian reserve markers cannot predict
pregnancy outcome
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Conclusions

0 Ovarian response in a previous IVF cycle can guide
management for future attempts

0 Ovarian response categories may need to be revisited

0 Suboptimal responders may be a new response category
which we need to focus in the future
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