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Ovarian hyperstimulation syndrome (OHSS):

Serious complication derived of ovarian stimulationcomplication derived of ovarian stimulation in assisted 
reproduction patients

There are different ways to preventways to prevent OHSS: 

cycle cancellationcycle cancellation before HCG administration (Forman et al., 1990)

coastcoast the patient (García‐Velasco et al., 2006)
EmbryoEmbryo‐‐zygote cryopreservationzygote cryopreservation (Griesinger et al., 2007, 2010)

A new possibility is to cryopreservecryopreserve the oocytesthe oocytes
obtained after triggering final oocyte maturation 
with GnRH agonists, and transfer the embryos at a and transfer the embryos at a 
later stagelater stage. 

BackgroundBackground



Substitution of Substitution of hCGhCG for a single GnRHGnRH agonist bolus 
is the safest protocolsafest protocol and avoids the frustration of cycle 
cancelling.

Excellent results obtained with egg or embryo results obtained with egg or embryo 
vitrificationvitrification (Kuwayama et al., 2005; Cobo et al., 2008)

may allow a combinationcombination of  these two approaches to 
avoid both early‐ and late‐onset OHSS, while 
eliminating the need for adequate and specific luteal support. 

PreventionPrevention



CryopreservationCryopreservation

“… Is a process where cells or tissues are preserved by cooling to
low sub‐zero temperatures, such as −196 °C (the boiling point of
liquid nitrigen). At these low temperatures, any biological
activity, including the biochemical reactions that would lead to
cell deat, is effectively stopped”

Cryopreservation itself has always played 
a central role in ART.

Zygotes, cleavage stage embryos and blastocysts
Increase pregnancy chances with frozen ET
Increasing the outcome/stimulation cycle



CryopreservationCryopreservation

SlowSlow freezingfreezing VitrificationVitrification

Conventional Recently developed

Controlled cooling rate:
0.5ºC/min.

Cooling rate
15000‐30000ºC/min.

Low CPA concentration High CPA concentration

±0.5 ml volume <1µl volume

Ice formation NO Ice formation

Procedure duration: >90 min. Procedure duration: 15min.

Easy work protocol Training required



Oocyte cryopreservation is an extremely useful technique in 
different clinical situations

fertility preservation: cancer patients or Postpone maternity
low responders
risk of OHSS
ethical reasons as an alternative to embryo freezing
Donor oocyte banking
No semen available.

Oocyte Oocyte vitrificationvitrification
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PublicationsPublications……

Patients
≥20 fol ≥10mm or estrdiol≥4000 pg/ml or

severe OHSS. Cryotop vitrification of all 2PN.

Stimulation protocol

Trigger of final oocyte maturation

N Frozen/thawed cycles

Pregnancy rate

Cumulative Prenancy rate

FSH+GnRH antagonist. 

0.2 triptorelin

24

6/19 31.6%

7/19 36.8%



PublicationsPublications……

Centre 3
Patients ≤3.9  FSH D3 ≤12. ≤3 IVF. BMI 18‐29.

Stimulation protocol FSH+GnRH antagonist

Trigger of final oocyte maturation 10.000 IU hCG 0.2 triptorelin

11/13

12

Positive pregnancy test/ET 1/12   8.3% 6/10   60%

0/12 

0/11

N Patients began FET cyle 7/9

N embryo transfers 10

Live birth 5/10    50%

Cumulative live birth 5/7    71.4%
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PublicationsPublications……

Centre 2

Patients ≤39 y.  FSH D3 ≤12. ≤3 IVF. BMI 18‐29.

Stimulation protocol FSH+GnRH antagonist

Trigger of final oocyte maturation 10.000 IU hCG 0.2 triptorelin

7/14

4

Positive pregnancy test 1/4    25% 0/4

1/4     25%

1/7     14.3%

N Frozen/thawed cycles 7/11

N embryo transfers 4

Live birth 0/4

Cumulative live birth 0/7
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PublicationsPublications……

Centre 1

Patients 25‐40 y.  FSH&LH D3 ≤12. BMI 18‐30.

Stimulation protocol FSH+GnRH antagonist

Trigger of final oocyte maturation 10.000 IU hCG 0.5 m. buserelin

13/26

11

Positive pregnancy test 5/11     45.5% 3/6     50%

4/11     36.4%

4/13     30.7%

N Frozen/thawed cycles 9/12

N embryo transfers 6

Live birth 1/6     16.7%

Cumulative live birth 1/9     11.1%



PublicationsPublications……

Trigger of final oocyte maturation hCG GnRH‐agonist

N Frozen/thawed cycles 31/53 23/32

27/31

Positive pregnancy test/ET 7/27    25.29% 9/20    45%

5/27    18.5%

5/31    16.1%

N embryo transfers 20/23

Live birth 6/20    30%

Cumulative live birth 6/23    26.1%



PublicationsPublications……

Patients
≥20 fol ≥10mm or estrdiol≥4000 pg/ml or

severe OHSS. Cryotop vitrification of all 2PN.

Stimulation protocol

Trigger of final oocyte maturation

N Frozen/thawed cycles

N embryo transfers

Pregnancy rate

Cumulative Prenancy rate

FSH+GnRH antagonist. 

0.2 triptorelin

87

87

14/87 16.1%

14/40  35%



The aim of our study is to present 
this combined approachcombined approach of

GnRHGnRH agonistagonist bolus to induce final oocyte 
maturation 

and egg egg vitrificationvitrification as
a new option for these patients at risk

of OHSS with very good results.

OurOur paperpaper……



January 2009 to December 2009. IVI Madrid.

248 patients undergoing controlled ovarian 
stimulation for IVF show a high responsehigh response:

Serum oestradiol ≥4000 pg/ml 
≥20 mature follicles

Oocyte Oocyte vitrificationvitrification 1 hour after oocyte pick up
(in order to carry out microinjection and embryo transfer in a 
natural environment afterwards) 

MaterialsMaterials andand MethodsMethods
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……

Vitrified oocytes Vitrified oocytes 
groupgroup

Coasted patientsCoasted patients
groupgroup

p value

N 96 152

Transfer cancellation rate (N) 8.3% (8) 19.7% (30) 0.0151

Eggs retrieved (N) 20.4±3.2 (1958) 20.1±3. (3058) 0.5055

MII (rewarmed or obtained) (N) 10.7±4 (1026) 17.9±2.8 (2730) <0.0001

Fertilization rate (N) 75.1 (570/857) 70% (1911/2730) 0.5628

Embryos transferred (N) 1.9±0.6 (168) 1.8±0.6 (224) 0.2023

Clinical pregnancy rate (N) 50% (44/88) 29.5% (36/122) 0.0012

Implantation rate (sacs/ET) 32.1% (54/168) 19.2% (47/224) 0.0209

Miscarriage rate (N) 9.1% (4/44) 11.1% (4/36) 0.6311
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……

FET cycles FET cycles 
belonging to belonging to 

cancelled transferscancelled transfers

Vitrified oocytes Vitrified oocytes 
groupgroup

p value

N 28 96

Transfer cancellation rate (N) 14.3% (4/28) 8.3% (8/96) 0.3442

Embryos transferred 1.8±0.6 (44) 1.9±0.6 (168) 0.4393

Clinical pregnancy rate (N) 41.6% (10/24) 50% (44/88) 0.4338

Implantation rate (sacs/TE) 25% (11/44) 32.1% (54/168) 0.4727

Twin pregnancy rate (N) 10% (1/10) 25% (11/44) 0.0897

Miscarriage rate (N) 10% (1/10) 9.1% (4/44) 0.8853



Oocyte Oocyte vitrificationvitrification after triggering 
with GnRH agonists is a highly is a highly 
attractive, safe, and efficient attractive, safe, and efficient 
alternativealternative to postpone embryo 
transfer in patients at high risk of in patients at high risk of 
OHSSOHSS, avoiding the risk for the 
patient. 

ConclusionsConclusions
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