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STUDY QUESTION: Is oocyte vitrification/warming as efficient and effective as using fresh oocytes in 
donation cycles?

STUDY DESIGN, SIZE, DURATION: Retrospective cohort analysis of 1844 cycles of oocyte donation (37 520 
oocytes), each donor in
the study provided enough oocytes for at least one reception cycle with fresh oocytes (2561 cycles) and one 
reception cycle with vitrified
oocytes (2471 cycles) from the same ovarian stimulation (sibling oocytes). Overall, 35 654 oocytes were 
considered in the analysis. All
embryo transfers (n ¼ 5032) were carried out between 2011 and 2017.



Introduction

OOCYTE V ITRIF ICATION IS  AN EFFEC TIVE PROCEDURE TO STORE THE REPRODUC TIVE  
POTENTIAL  OF  OOCYTES;  IT  IS  USED TO PRESERVE FERTIL ITY  IN  WOMEN UNDERGOING 
GONADOTOXIC PROCEDURE,  AFFEC TED BY  CERTAIN GENETIC  CONDIT IONS(E .G .  
FRAGILE  X  AND TURNER ’S  SYNDROME)  OR WISHING TO PRESERVE 
THEIRREPRODUC TIVE POTENTIAL  IN  THE FACE OF  OVARIAN EXHAUSTION DUE TO AGE.

IT  HAS ALLOWED THE DEVELOPMENT OF  OOCYTE BANKS,WHICH IN TURN HAVE 
CHANGED PATIENTS ’  ACCESS  TO THIRD -PARTY REPRODUC TION IN  T IME AND SPACE.



Cobo et al., 2008; Rienziet al., 2010; Cobo and Diaz, 2011; 
Parmegiani et al., 2011:

EARLY  RAN DOMI ZED CON TROLLED TRI ALS  (RC TS )  HAVE S HOW N  THAT V I TRI F I ED  
OOCYTES  FROM YOUN G  DON ORS  PROVI DE  REPRODUC TIVE  OUTCOMES THAT  ARE  
COMPARABLE  TO THE  US E  OF  FRES H OOCYTES.  

ALL  THES E  RC TS  W ERE CARRI ED OUT BY  HI G HLY  TRAI N ED G ROUPS  W I TH S I G N I F ICAN T 
CRYOPRES ERVATION EXPERI EN CE;  HOW EVER,  V I TRI F ICATI ON I S  PER  S E  A  DEL I CATE  
TECHNIQ UE W HICH REQ UIRES  EXAC T  ADHERENCE TO PROTOCOL ,  AND IT  I S  PRONE TO 
I N EFF IC IENCIES ,  ES PECI ALLY  AMON G  LES S  EXPERI EN CED TEAMS  MOREOVER ,  THERE  
I S  S I G N IF ICANT OPERATOR TO OPERATOR VARI AT ION  I N  I TS  EFF I C IEN CY,  AN D THE  
ACHI EVEMENT OF  > 9 0 % S URVI VAL  RATE  I S  CON S I DERED AN  I N DI CATOR OF  G OOD 
COMMAN D OF  THE  TECHN I Q UE.



Kushnir et al., 2015; Crawford et al., 2017; Kushnir et al., 2018:

THE AN ALYSI S  OF  LARG E REG I STRY -BASED COHORTS  PERFORMED I N  USA HA S  
I N DI CATED LOW ER REPRODUC TI VE  OUTCOMES  OVERALL  W I TH THE  US E  OF  V I TRI F IED  
DON OR OOCYTES .

SHIRAZI ET AL.,  2016; AMOUSHAHI ET AL.,  2017; AZARI ET AL.,  
2017:

MOREOVER ,  CAREFUL  AN ALYSIS  OF  V I TRI F IED/  THAW ED OOCYTES  I N DI CATE 
ALTERATIONS  I N  G EN E EXPRES S ION PAT TERN S  AN D REDUCED MI TOCHON DRI A L  DN A 
(MTDNA )  CONTENT.



THIS STUDY: WE ASSESSED VITRIF ICATION EFF IC IENCY BY  COMPARING 
REPRODUC TIVE OUTCOMES FROM AN OPTIMAL AND LARGE COHORT OF  V ITRIF IED 
OOCYTES IN  RELATION TO A COHORT OF  FRESH OOCYTES OBTAINED FROM T HE 
SAME DONORS .

WE FURTHER TEST  THE HYPOTHESIS  THAT POST -THAWING OOCYTE LOSS WIL L  
HAVE A NEGATIVE IMPAC T ON REPRODUC TIVE OUTCOMES BUT NOT CARRY OV ER 
EFFEC TS COMPROMISING EMBRYO DEVELOPMENT COMPETENCE.  TO TEST  THIS ,  
WE COMPARED ONLY THE V ITRIF IED OOCYTES AVAILABLE  TO ICS I  WITH TH EIR  
S IBL ING FRESH COUNTERPARTS.



Materials and methods

THIS  STUDY INCLUDES 35  654 METAPHASE I I  (MI I )  OOCYTES FROM 1844 CYCLES  
OF OOCYTE DONATION,  WITH EACH DONOR PROVIDING OOCYTES FOR AT LEA ST 
ONE RECIP IENT OF  FRESH OOCYTES ( 2561 CYCLES)  AND ONE RECIP IENT OF  
V ITRIF IED OOCYTES ( 2471 CYCLES)  FROM THE SAME OVARIAN ST IMULATION CYCLE  
(S IBL ING OOCYTES) .  

OOCYTE DONORS: 18 AND 35  YEARS OLD,NORMAL KARYOTYPE,  GOOD GENERAL 
HEALTH AND A BMI  BETWEEN 18  AND 30  KG/M2 .

RECIPIENTS: 23 AND 51  YEARS OLD.

MAIN INDICATIONS FOR OOCYTE DONATION: OVARIAN FAILURE ( 32.6%) ,  
ADVANCED AGE ( 29.6%)  , PREVIOUS IVF  FAILURE ( 21.1%) .

SPERM SAMPLES:  NORMOZOOSPERMIC AND INCLUDED DONOR FROZEN 
SAMPLES AND FROZEN OR FRESH PARTNER SAMPLES.  CASES  OF  TESTICULAR
BIOPSY  WERE EXCLUDED.



Donor ovarian stimulation 

RECOMBINANT FSH (GONAL -F  VR ,  MERCK)  

HIGHLY PURIF IED HMG (MENOPURVR ,  FERRING S. A .U. ,  SPAIN )

P ITUITARY SUPPRESSION:  GNRH ANTAGONIST  ( CETROTIDEVR ,  0 .25  MG ,MERCK)  

TRIGGER:  THREE OR MORE FOLLICLES  18  MM, OVULATION WAS TRIGGERED WITH 
0 .3  MG OF  GNRH AGONIST  ( DECAPEPTYLVR ,  IPSEN PHARMA S. A . ,  SPAIN) .



Oocyte manipulation

CUMULUS-OOCYTE COMPLEXES (COCS)  WERE COLLEC TED BY  TRANSVAGINAL O PU 

36  H AFTER TRIGGER .

DONOR OOCYTES WERE ALLOCATED TO MULTIPLE  PATIENTS,  WITH A MINIMU M OF 
FOUR MI I  AT TRIBUTED TO EACH RECIP IENT.

OOCYTES WERE V ITRIF IED FOR LOGIST IC  REASONS RELATED TO EMBRYO TRANSFER 
(ET)  SCHEDULE OR IN  THE CASE THAT A DONOR PRODUCED MORE OOCYTES THAN 
NEEDED FOR THE NUMBER OF  RECIP IENTS PLANNED.  THE OOCYTES COLLEC T ED AT 
OPU WERE ARBITRARILY  ASSIGNED TO BE  USED FRESH OR TO BE  V ITRIF IE D.

V ITRIF ICATION WAS PERFORMED USING KUWAYAMA’S METHOD 2  H AFTER OVUM 
PICK-UP 



SEMEN FREEZING WAS PERFORMED IN CRYOPROTECTANT AND THAWED ON THE 
DAY OF  ICS I .  ALL  SEMEN SAMPLES  UNDERWENT SELECTION BY  SWIM -UP PRIOR TO 
ICS I .  

ALL  OOCYTES  WERE INSEMINATED BY  ICS I .  FERTIL IZATION WAS ASSESSED 16–19 H 
POST- ICS I  BY  V ISUALIZATION OF  TWO PRONUCLEI AND TWO POLAR BODIES .  
EMBRYO’S  MORPHOLOGICAL SCORE WAS ASSESSED ON DAY 3  OF  DEVELOPMENT 
BASED ON ITS  DEVELOPMENTAL T IMING,  THE NUMBER AND SYMMETRY OF  TH E 
BLASTOMERES AND THEIR  FRAGMENTATION.  

THE BEST  QUALITY  EMBRYOS WERE TRANSFERRED FRESH TO THE UTERUS OF  THE
RECIP IENT AFTER 3–5 DAYS  OF  EMBRYO CULTURE.



Endometrial preparation

THE RECIP IENT ENDOMETRIUM WAS PREPARED WITH AN INJEC TION OF  GNRH
AGONIST  DEPOT IN  THE MESOLUTEAL PHASE OF  THE CYCLE.  

A CONTROL ULTRASOUND:  ON WOMEN WITHOUT MENSTRUAL CYCLES AND THOSE 
AT R ISK  OF  A  THIN ENDOMETRIUM (E .G.  AFTER REPEATED CURET TAGE,  UTERINE 
F IBROID EMBOLIZATION,  PELVIC  RADIOTHERAPY OR HISTORY OF  UTERINE 
SYNECHIA) .

ON THE F IRST  DAY OF  MENSTRUATION OF  THE CYCLE:  ESTROGEN 6  MG/DAY OF  
ORAL ESTRADIOL VALERATE OR 150 MG/DAY TRANSDERMAL ESTRADIOL 
HEMIHYDRATE.  

ON THE NIGHT OF  THE RETRIEVAL RECIP IENTS:  400  MG/12 H OF  MICRONIZED 
VAGINAL PROGESTERONE,  CONTINUED UNTIL  THE F IRST  ASSAY OF  BETA -HCG IN 
BLOOD 14  DAYS AFTER ET.  IN  CASE OF  A  POSIT IVE  PREGNANCY TEST,  THE 
TREATMENT WAS PROLONGED UNTIL  WEEK 12  OF  PREGNANCY



A BIOCHEMICAL PREGNANCY:   BETA-HCG LEVELS  HIGHER THAN 5  IU/ML 15  DAYS 
AFTER THE ET.

CL INICAL  PREGNANCY:  A  SAC  WITH A V IS IBLE  EMBRYO WITH BEATING HEART 7  
WEEKS AFTER LAST  MENSTRUAL PERIOD WAS OBSERVED .

ONGOING PREGNANCY:  A  NORMALLY  PROGRESSING PREGNANCY BY  ULTRASOUND 
12  WEEKS AFTER LAST  MENSTRUAL PERIOD.

PREGNANCY RATES WERE CALCULATED PER ET.



Statistical analysis
THE MAIN ANALYSIS  : PERFORMED ON A TOTAL OF  5032 RECEPTION CYCLES,  
CONSIST ING OF  2561 (50.9%)  CYCLES  WITH FRESH OOCYTES AND 2471 (49.1%)  
CYCLES  WITH VITRIF IED OOCYTES.  WE CALCULATED THE SURVIVAL RATES OF  
V ITRIF IED OOCYTES AFTER THAWING ON THIS  POPULATION .

A F IRST  SUB -ANALYSIS  ( SAME) :  CONDUC TED SELEC TING THE CYCLES WHERE THE 
SAME NUMBER OF  PAIRED OOCYTES,  E ITHER FRESH OR V ITRIF IED,  WAS AV AILABLE  
FOR ICS I  ( I .E .  AFTER THE LOSS OF  OOCYTES DUE TO 
VITRIF ICATION /WARMING ).THE SAME ANALYSIS  INCLUDED 1336 CYCLES:  668  
WITH FRESH AND 668  WITH VITRIF IED OOCYTES .

A SECOND SUB -ANALYSIS  ( SAME100) :  PERFORMED SELEC TING ONLY THE CYCLES 
THAT,  BESIDES HAVING THE SAME NUMBER OF  PAIRED OOCYTES AVAILABLE FOR 
ICS I ,  ALSO HAD 100% SURVIVAL RATE AFTER WARMING ( I .E .  OPTIMAL 
TECHNIQUE) .  THE SAME 100 ANALYSIS  INCLUDED 976 CYCLES:  488  WITH FRESH 
AND 488 WITH VITRIF IED OOCYTES.  

F IGURE 1: THE NUMBER OF  CYCLES INCLUDED IN EACH ANALYSIS  AND NUMBER OF  
CYCLES  EXCLUDED BECAUSE THEY DID NOT MEET THE INCLUSION CRITERIA FOR 
EACH ANALYSIS .



Figure 1. Flow chart of the process followed to design the main analysis and the two sub-
analyses (SAME and SAME100)



DIFFERENCES IN  FERTIL IZATION RATE AND EMBRYO QUALITY:  EVALUATED WITH A 
STUDENT ’S  T -TEST.  

D IFFERENCES IN  B IOCHEMICAL ,  CL INICAL ,  ONGOING PREGNANCY RATES AND L IVE  
B IRTH RATES (LBRS)  AFTER THE F IRST  ET:  EVALUATED WITH A PEARSON ’S  CHI -
SQUARE TEST.

IMPLANTATION RATES AND TWIN PREGNANCY RATE:  COMPARED WITH A 
STUDENT ’S  T -TEST  AND PEARSON ’S  CHI -SQUARE TEST,  RESPEC TIVELY.

THE EFFEC T OF  OOCYTE V ITRIF ICATION ON PREGNANCY AND LBRS:  EVALUATED BY  
LOGISTIC  REGRESSION ANALYSIS  ADJUSTED FOR RECIP IENT ’S  AGE AND BMI ,  
SPERM STATUS (FRESH OR FROZEN)  AND ORIGIN (DONOR OR PATIENT) ,  NU MBER 
OF  EMBRYOS TRANSFERRED AND EMBRYO MORPHOLOGICAL SCORE.  

ALL  ANALYSES  WERE PERFORMED USING SPSS  VERSION 22.0  (NEW YORK,  USA) .  A  
P -VALUE 



Results

BASELINE AND CYCLE  CHARAC TERIST ICS  OF  STUDY POPULATION ARE SHOWN IN 
TABLE I  AND WERE COMPARABLE IN  THE MAIN ANALYSIS ,  AS  WELL  AS  IN  THE 
SAME AND SAME 100 ANALYSES .

MEAN (SD)  DONOR ’S  AGE AND BMI  WERE 25.9  (4 .6 )  AND 22.5  (3 .2 ) .  

DISTRIBUTION OF  OOCYTE DONATION INDICATION WAS S IMILAR IN  BOTH STUDY 
GROUPS.

PARTNER ’S  FROZEN SPERM WAS USED IN  MOST CYCLES  ( 69.7% OVERALL) .





Laboratory results

DETAILED LABORATORY RESULTS PER STUDY COHORT ARE PRESENTED IN  TABLE I I .  

OOCYTE SURVIVAL RATE AFTER V ITRIF ICATION /WARMING WAS 90.9%,  92.4% AND 
100% IN THE MAIN,  SAME AND SAME 100 ANALYSES.  

SURVIVAL RATES WERE ALSO S IMILAR BETWEEN YOUNGER (<30)  AND OLDER ( 30)  
DONORS:  91.0% VS.  90 .6% (P  ¼  0 .37) .  

DESPITE  A  S IMILAR NUMBER OF  INSEMINATED OOCYTES,  V ITRIF IED/THAWED 
OOCYTES SHOWED S IGNIF ICANTLY  LOWER FERTIL IZATION RATE COMPARED T O 
FRESH OOCYTES IN  THE THREE ANALYSES.

THE MORPHOLOGICAL SCORE OF  THE EMBRYO COHORT IN  GENERAL AND OF  
TRANSFERRED EMBRYOS IN  PARTICULAR WAS ALSO LOWER IN  V ITRIF IED OO CYTES 
THAN IN FRESH OOCYTES IN  THE THREE ANALYSES,  ALTHOUGH NOT CL INIC ALLY  
SIGNIF ICANT.





Reproductive outcomes

MAIN ANALYSIS

SIGNIF ICANTLY  LOWER REPRODUC TIVE OUTCOMES RATES PER ET  WERE 
OBSERVED FOR VITRIF IED OOCYTES COMPARED TO FRESH S IBL ING OOCYTES IN 
THE MAIN UNIVARIABLE ANALYSIS :  

BIOCHEMICAL  PREGNANCY RATE:  1031/2471 (41.7%)  IN  V ITRIF IED VERSUS 
1229/2561 (48.0%)  IN  FRESH OOCYTES (P<  0 .001) .

CLINICAL  PREGNANCY:  WAS 905/2471 (36.6%)  VERSUS 1102/2561 (43.0%)  
OOCYTES (P<  0 .001) .

ONGOING PREGNANCY:  794/2471 (32.1%)  VERSUS 960/2561 (37.5%)  OOCYTES 
(P<  0 .001) .

L IVE  B IRTH:  761/2454 (31.0%)  VERSUS 918/2544 (36.1%) ,  P  <  0 .001 (L IVE  B IRTH 
RESULTS WERE NOT AVAILABLE  IN  34  CASES) .  



IMPLANTATION RATE AT WEEK 7  OF  PREGNANCY:  SIGNIF ICANTLY  HIGHER WITH 
FRESH OOCYTES:  28.9% VS.  23 .7% (P  <  0 .001) .

TWIN PREGNANCIES: A HIGHER RATE OF FRESH OOCYTES( 26.7% VS 20.8%,  P¼ 
0 .027) .  

THE LOGIST IC  REGRESSION ANALYSIS  CONFIRMED THAT USING VITRIF IED OOCY TES 
HAD A S IGNIF ICANT NEGATIVE EFFEC T ON BIOCHEMICAL AND CLINICAL  
PREGNANCY,  AND A TREND TO S IGNIF ICANCE FOR ONGOING PREGNANCY AND
L IVE  B IRTH (TABLE I I I ) .  

THE ADJUSTED ODDS RATIO (OR)  AND 95% CI  OF  VITRIF IED VERSUS FRESH 
S IBL ING OOCYTES  FOR EACH REPRODUCTIVE OUTCOME: 0.84  (95% C I  0 .74 ,  0 .95)  
FOR B IOCHEMICAL ,  0 .85  (95% C I  0 .75 ,  0 .97)  FOR CL INICAL ,  0 .88  (95% C I  0 .77 ,  
1 .00)  FOR ONGOING PREGNANCY AND 0.88  (95% C I  0 .77 ,  1 .01)  FOR L IVE  B IRTH.





SAME ANALYSIS

THE NUMBER OF  FERTIL IZED OOCYTES WAS THE SAME FOR FRESH AND VITRIF IE D 
OOCYTES  ( I .E .  WHEN THE EFF IC IENCY OF  THE WARMING PROCESS  WAS TAKEN 
INTO ACCOUNT) .

REPRODUC TIVE OUTCOMES RATES:  COMPARABLE IN  THE UNIVARIABLE ANALYSIS :  

BIOCHEMICAL  PREGNANCY: 292/668 (43.7%)  IN  V ITRIF IED VERSUS 302/668 
(45.2%)  IN  FRESH S IBL ING OOCYTES,  P  ¼  0 .58 .

CLINICAL  PREGNANCY:  258/668 (38.6%)  VERSUS 265/668 (39.7%) ,  P¼ 0 .70 .  

ONGOING PREGNANCY: 224/668 (33.5%)  IN  BOTH GROUPS,  P¼ 1 .  

L IVE  B IRTH:  213/663 (32.1%)  VERSUS 212/665 (31.9%) ,  P¼ 0 .92  (L IVE  B IRTH 
RESULTS  WERE NOT AVAILABLE  IN  E IGHT CASES) .



IMPLANTATION RATE AT WEEK 7  OF  PREGNANCY:  SIMILAR BETWEEN GROUPS,  
25.9% IN  FRESH VERSUS 24.9% IN  V ITRIF IED OOCYTES (P¼ 0 .59) .

TWIN PREGNANCY RATE:  FRESH 23.0% AND VITRIF IED 20.4%,  (P¼ 0 .49) .  

THE LOGISTIC  REGRESSION ANALYSIS  ALSO SHOWED NO NEGATIVE EFFEC T OF  
VITRIF ICATION ON PREGNANCY RATES (TABLE  IV) .  

ADJUSTED ORS  OF  VITRIF IED VERSUS FRESH S IBL ING OOCYTES:  1.06  (95% C I  
0 .84 ,  1 .34)  FOR B IOCHEMICAL PREGNANCY,  1 .11  (95% C I  0 .87 ,  1 .42)  FOR 
CL INICAL  PREGNANCY,  1 .16  (95% C I  0 .90 ,  1 .49)  FOR ONGOING PREGNANCY AND 
1.16  (95% C I  0 .90 ,  1 .50)  FOR L IVE  B IRTH.





SAME 100 ANALYSIS

WHEN CYCLES WITH THE SAME NUMBER OF  INSEMINATED FRESH AND VITRIF IED 
SIBL ING OOCYTES THAT ALSO HAD 100% SURVIVAL  RATE AFTER WARMING WERE 
SELEC TED,  REPRODUC TIVE RESULTS WERE S IMILAR BETWEEN GROUPS:  

BIOCHEMICAL  PREGNANCY: 220/488 (43.4%)  IN  V ITRIF IED VERSUS 212/488 
(45.1%)  IN  FRESH OOCYTES,  P  ¼  0 .61 .

CLINICAL  PREGNANCY: 195/488 (40.0%)  VERSUS 180/488 (36.9%) ,  P  ¼  0 .32 .

ONGOING PREGNANCY: 170/488 (34.8%)  VERSUS 159/488 (32.6%) ,  P¼ 0 .46 .

L IVE  B IRTH:  159/483 (32.9%)  VERSUS 151/487 (31.0%) ,  P  ¼  0 .52  (L IVE  B IRTH 
RESULTS WERE NOT AVAILABLE  IN  S IX  CASES) .  

IMPLANTATION RATE: SIMILAR BETWEEN GROUPS:  25.0% IN  V ITRIF IED VS.  24 .6% 
IN  FRESH OOCYTES (P  ¼  0 .85) .



TWIN PREGNANCY RATE AT WEEK 7:  22.5% AND 17.3%,  (P  ¼  0 .22) .

THE LOGIST IC  REGRESSION ANALYSIS  CONFIRMED THESE RESULTS (TABLE V) .  

ADJUSTED ORS  OF  VITRIF IED VERSUS FRESH S IBL ING OOCYTES:  1.24  (95% C I  
0 .94 ,  1 .64)  FOR B IOCHEMICAL  PREGNANCY,  1 .36  (95% C I  1 .02 ,  1 .8 )  FOR CL INICAL  
PREGNANCY,  1 .32  (95% C I  0 .98 ,  1 .77)  FOR ONGOING PREGNANCY AND 1.27  (95% 
C I  0 .95 ,  1 .71)  FOR L IVE  B IRTH





Discussion

THIS  IS  THE LARGEST STUDY COMPARING LABORATORY AND

REPRODUC TIVE RESULTS OF  S IBL ING DONOR OOCYTES (V ITRIF IED AND FRE SH)

THE AIM OF  OUR STUDY: COMPARE EFF IC IENCY AND EFF ICACY OF  V ITRI -

F IED/WARMED AND FRESH DONOR OOCYTES IN  RECIP IENT CYCLES .

A STRENGTH OF  OUR STUDY: USE OF SIBL ING DONOR OOCYTES.

CONTROLS  FOR POTENTIAL  CONFOUNDERS RELATED TO SELECTION AND OVARIAN 
STIMULATION: WHILE  CL INICAL  OUTCOMES ARE NOT RELATED TOPATIENT ’S INDICATION 
FOR OO-CYTE DONATION.



REPRODUCTIVE OUTCOMES:  LOWER BIO- CHEMICAL ,  CL INICAL  AND ONGOING 
PREGNANCIES,  AS  WELL  AS  LOWER LBR IN  V IT - R IF IED VERSUS FRESH OOCYTES,  
DESPITE  THE HIGH SURVIVAL RATE AFTER WARMING ( 93%) .  

THESE RESULTS ARE IN  AGREEMENT WITH ONE PREVIOUS REPORT

(KUSHNIR ET AL. ,  2018) ,  BUT CONTRADIC TS  THE F INDINGS OBSERVED IN  THE 
EARLY RC TS (COBO ET AL. , 2008;  R IENZI  ET  AL . , 2010;  COBO AND DIAZ,  2011;

PARMEGIANI ET AL . , 2011)  AND ALSO PREVIOUS STUDIES  COMPARING FRESH AND

VITRIF IED S IBL ING OOCYTES (TROKOUDES ET AL. , 2011) .  



OTHER STUDIES:

1 .REPORTS UPLOADED BY  DIFFERENT CL INICS

2.PROTOCOL FOR CRYOPRESERVATION USED IN  EACH CL INIC  IS  NOT KNOWN .

3.  DIFFERENT CL INICS  HAVE DIFFERENT EXPERTISE

THIS  STUDY:  

TO TEST  THE HYPOTHESIS  THAT THE EFF IC IENCY OF  V ITRIF ICATION /WARMING 
DRIVES REPRODUC TIVE OUTCOMES IN  THESE CYCLES,  WE PAIRED FRESH CYCLES  
WITH S IBL ING VITRIF IED CYCLES  WHERE THE SAME NUMBER OF  OOCYTES WERE 
AVAILABLE  AT  ICS I .

WE FOUND: REPRODUC -TIVE OUTCOMES ARE S IMILAR IN  THOSE TWO GROUPS,  
EFF IC IENCY PLAYS A  S IGNIF ICANT ROLE IN  REPRODUC TIVE OUTCOMES OF  THESE 
CYCLES.



OUR RESULTS:

1 .THAT CL INICS  SHOULD ASSIGN PROPORTIONALLY  MORE OOCYTES TO 
V ITRIF IED/WARMED CYCLES  THAT FRESH ONES,  IN  ORDER TO ACHIEVE S IMILAR 
REPRODUC TIVE RESULTS

2.THAT CYCLES  WITH V ITRIF IED OOCYTES  MIGHT BE  AFFEC TED BY  THE TECHNIQUE 
IN  TWO DIFFERENT WAYS.  

F IRST: THE AVAILABIL ITY  OF  A  CERTAIN NUMBER OF  OOCYTES DIREC TLY  AFFEC TS 
REPRODUC TIVE OUTCOMES BUT CAN BE  MIT IGATED BY  INCREASING THE NUMBER 
OF ASSIGNED OOCYTES

SECOND:  VITRIF ICATION MIGHT ALSO AFFEC T THE DEVELOPMENTAL COMPETENCE 
OF  THE OOCYTES THAT SURVIVED THE PROCESS,  AS  SUGGESTED BY  S IGNIF ICANT 
LOWER REPRODUC TIVE  OUTCOMES FOUND IN  OUR THREE ANALYSES  IN  TERMS OF  
BOTH FERTIL IZATION RATE AND EMBRYO SCORES IN  CYCLES  WITH VITRIF IED 
OOCYTES



V I T R IF IC AT ION H A S  B E E N  R E P O RT ED  TO  R ES U LT  I N  A LT E R E D  G E N E  E X P R ES S I O N ,  
I M PA I R ED  A B I L I T Y  TO  R ES P O N D  TO  A  C A LC I UM  I O N O P H O R E ,

D I F F E R EN T C A LC I UM  O S C I L L AT ION  PAT T E R N  A F T E R  I C S I ,  A LT E R E D  L I P ID  ST R U C TUR E

A N D  P RO P E RT IES ,  R E D U C E D  M T D N A CO PY  N U M B E R  A N D  I N C R EA S E D  R EAC T I V E

OX YG E N  S P EC I ES  L E V E L S  I N  V I T R IF IE D  M A M M A L IA N  O O C Y T ES  ( S H I R AZI E T  A L . ,

2 0 1 6 ;  A M O U S H A H I E T  A L . ,  2 0 1 7 ;  A ZA R I  E T  A L . , 2 0 17 ) .

BY  A N A LYZ IN G  C YC L ES  W I T H  1 0 0  %  S U RV IVA L  R AT ES ,  B I O LO G ICA L  E F F EC T  O F  
V I T R IF I CAT ION S H O U L D  H AV E  T H E  LOW EST  I M PAC T.  

E F F I C IEN C Y  WA S  T H E  M A J O R  VA R I A B IL ITY,  S I M I L A R  R E P RO D U C T I V E O U T  CO M E  I N  T H E  
SA M E  A N D  SA M E 1 0 0  A N A LYS IS .  

T H E  B I O LO G IC A L  E F F EC T  O F  V I T R I F ICAT IO N ( E F F IC ACY )  WA S  M A J O R  VA R I A B IL I TY  , H I G H E R  
R E P RO D U C T IV E  O U TCO M ES I N  T H E  SA M E 1 0 0  A N A LY - S IS .  



THE RESULTS OF  THE SAME AND SAME 100 ANALYSIS  OVERLAP ALMOST PER -
FEC TLY,  WHEN EXECUTED HIGH -QUALITY  OOCYTES.

IN  OUR STUDY,  OOCYTES ARE ASSUMED TO BE  OF  GOOD QUALITY  BE-CAUSE ALL  
DONORS WERE YOUNGER THAN 35,  AND WE DID NOT F IND DIFFERENCES IN  
SURVIVAL RATES AFTER WARMING BETWEEN YOUNGER AND OLDER DONORS.

OVERALL ,  OUR RESULTS INDICATE THAT OOCYTE V ITRIF ICATION PER SE  MAINTAINS 
THE DEVELOPMENTAL POTENTIAL  COMPARABLE TO FRESH OOCYTES .

CONSEQUENTLY,CL INICS AND OOCYTE BANKS SHOULD ENFORCE STRIC T  QUALITY  
CONTROLS ON THEIR  V ITRIF ICATION PROCESSES  AND MAXIMIZE  SURVIVAL RATES 
TO KEEP  TREATMENT BOTH EFFEC TIVE  AND EFF IC IENT.  

TO IVF  UNITS  WITH SURVIVAL RATES LOWER THAN 90%.  THESE RESULTS MIGHT 
NOT BE  APPLICABLE  TO PATIENT ’S  OOCYTE V ITRIF ICATION .



Thanks for attention
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