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Ovarian reserve testingOvarian reserve testing

-- IndirectIndirect measuremeasure ofof reproductivereproductive ageage

-- UsedUsed toto definedefine quantityquantity (and(and quality?)quality?) ofof
primordialprimordial ovarianovarian folliclesfollicles atat aa givengiven ageage

www.ivi.es 

diagnosisdiagnosisscreenningscreenning



Ovarian reserve testingOvarian reserve testing

Why is it important?Why is it important?

- Adequate counselling of ART outcome

- Tailor stimulation protocols (low, high resp)

- Predict cycle cancellation

- Donor oocytes?

www.ivi.es 

- Donor oocytes?

- Previous to oncological treatments /ovarian
surgery

- Fertility decline in women with age?



PredictionPrediction

- Essential tool for clinical decision-making

- To prevent unnecessary treatment

- Reliable counselling

www.ivi.es 
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WhatWhat isis a a lowlow response?response?
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% pregnancy= 1/(1.8758 + 4.0406 / nº eggs)

Muñoz et al. ASRM 2007
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How How bigbig isis thethe problemproblem??

Fresh IVF 2047

412 LOW 
RESPONDERS

0 - 14 cycles

www.ivi.es IVI-Madrid 2009

Frozen cycles 1076

Egg donation 1005

0 - 14 cycles

1 - 76 cycles

2 - 84 cycles

3 - 114 cycles

4 - 127 cycles

20.1%20.1%



How How bigbig isis thethe problemproblem??

Fresh IVF 2047
1,404 > 34 1,404 > 34 y.oy.o

AgeAge

www.ivi.es IVI-Madrid 2009

Frozen cycles 1076

Egg donation 1005

1,404 > 34 1,404 > 34 y.oy.o

68.6%68.6%



Ovarian reserve testingOvarian reserve testing

�� BiochemicalBiochemical markersmarkers
� FSH
�Estradiol
� Inhibin B
�AMH
� FSH/LH ratio

��MorphometricMorphometric markersmarkers

www.ivi.es 

��MorphometricMorphometric markersmarkers
�Ovarian volume
�AFC
�Mean ovarian diameter

�� DynamicDynamic markersmarkers
�CCCT
�Exogenous FSH ovarian reserve test
�GnRH analogue stimulation test
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Basal FSHBasal FSH

ActivinActivin
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EstradiolEstradiol

InhibinInhibin

Measuring day 3 FSH  is a commonly used test to predict IVF respose



Response Response –– Non PregnancyNon Pregnancy
21 studies21 studies

Quality?Quality?

Extreme cutExtreme cut--offsoffs

Limited senstivityLimited senstivity

Non Predictive

Basal FSHBasal FSH

www.ivi.es BancsiBancsi et al. et al. FertilFertil SterilSteril 20032003

Moderate



Useless to exclude patientsUseless to exclude patients
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FSH vs AFCFSH vs AFC

Predictive performance of AFC vs FSH as ORTPredictive performance of AFC vs FSH as ORT

11 studies on AFC and 32 on FSH11 studies on AFC and 32 on FSH

www.ivi.es HendriksHendriks et al . et al . FertilFertil SterilSteril 20052005

AFC performs better AFC performs better –– easy, non invasive, essentialeasy, non invasive, essential



FSH vs AgeFSH vs Age

- 1045 patients

- Both markers predicted quantitative
ovarian response

Age FSH Age + FSH

> 10 oocytes 0.688 0.703 0.718

www.ivi.es 

- Age was a better predictor of pregnancy
rate in women undergoing IVF

Chuang et al. Chuang et al. FertilFertil SterilSteril 20032003

> 10 oocytes 0.688 0.703 0.718

Pregnancy 0.617 0.545 0.627

Cancellation 0.599 0.601 0.610

AUC



Dynamic testsDynamic tests

- CCCT adds very little additional value to
basal FSH (if any)

Predictive accuracy not better than
FSH + AFC

www.ivi.es 

FSH + AFC

- GAST or EFFORT should not be
advocated as a screening test as it
performed similarly to inhibin B or AFC

HendriksHendriks et al. et al. FertilFertil SterilSteril 2006; JARG 20052006; JARG 2005



56%56%

32%32%

<6%<6%

AgeAge influenceinfluence
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<30 40
>44

<6%<6%

estradiol

# oocytes



AgeAge influenceinfluence
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estradiol

# oocytes



UltrasoundUltrasound
AFCAFC

•• Small in diameter (2Small in diameter (2--8mm)8mm)
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UltrasoundUltrasound
AFCAFC

•• 2D and 3D similar accuracy2D and 3D similar accuracy

www.ivi.es Scheffer et al. Ultrasound Ob Gyn 2002



UltrasoundUltrasound
Ovarian volumeOvarian volume

•• Limited prognostic value for IVFLimited prognostic value for IVF

•• Simple tool: Simple tool: (D1 + D2) / 2(D1 + D2) / 2

www.ivi.es Bowen et al 2007



UltrasoundUltrasound
AFC vs ovarian volumeAFC vs ovarian volume

• 10 studies on OV and 17 on AFC

• AFC better predictor of poor response

Clinical value in PR

www.ivi.es Hendriks et al 2007Hendriks et al 2007

Clinical value in PR

prediction only 

evident in AFC

For non-pregnancy

absent for both



AMHAMH

•• Secreted by GC in primary and Secreted by GC in primary and 
preantral folspreantral fols

www.ivi.es 
La Marca et al 2010La Marca et al 2010



AMHAMH

•• Live birth rate according to AMHLive birth rate according to AMH
n = 340

www.ivi.es 
Nelson et al 2007Nelson et al 2007



AMH AMH vsvs AFCAFC

Multivariate models vs AFV as single testMultivariate models vs AFV as single test

11 studies of MVM11 studies of MVM

Sens 39Sens 39--97%97%

Spec 50Spec 50--96%96%

Cohort better than Cohort better than 

casecase--controlcontrol

www.ivi.es Verhagen et al. Hum Reprod Update 2008

Similar accuracySimilar accuracy

of AFC to MVMof AFC to MVM

No data to predictNo data to predict

PregnancyPregnancy

The use of more thanThe use of more than

1 single test cannot be supported1 single test cannot be supported



Age= egg quality, FSH = egg quantityAge= egg quality, FSH = egg quantity
Toner J. Fertil Steril 2003Toner J. Fertil Steril 2003

Young, high FSH :  > cancellationYoung, high FSH :  > cancellation

< oocytes< oocytes

Simple Simple predictorspredictors
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< oocytes< oocytes

average IR / PRaverage IR / PR

Older, normal FSH: good responseOlder, normal FSH: good response

low IR / PRlow IR / PR



•• We cannot recruit follicles that do not exist!We cannot recruit follicles that do not exist!

ConclusionsConclusions
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•• Egg quality fundamentally cannot be alteredEgg quality fundamentally cannot be altered



ConclusionsConclusions

•• Dynamic tests uselessDynamic tests useless

•• Basal FSH Basal FSH –– high variability intercyclehigh variability intercycle

•• AMH more robust AMH more robust (during cycle, intercycle, OCP… and (during cycle, intercycle, OCP… and 

lower inter/intraassay variability)lower inter/intraassay variability)

www.ivi.es 

•• AFC highly reliable and reproducible, low AFC highly reliable and reproducible, low 
costcost

•• Age: cheapest and only marker of egg Age: cheapest and only marker of egg 
qualityquality



Thank you!
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Thank you!

jgvelasco@ivi.es


