IVM and vitrification
Better option than before?

Svend Lindenberg,
Copenhage Fertility Center, Nordica,
Section for Reproductive Biology

Does IVM improve success rates of
IVF in women with PCO/PCOS ?

+ Baby take home rate +Vitrification of human immature oocytes
« Multiple pregnancy rate *Spindel problems ?

« OHSSrisk Survival rate

. ’l;iow are the offsprings doing :g;ffsee;mg and birth defects

*New perspectives

Does IVM improve success rates of
IVF in women with PCO/PCOS ?

437 24%

#Human Reproduction Vol 20, o6 pp, 155-150, 2005

Tl Adv s publication February 3, 2008




IVM/ICSI/IVF

« Multiple pregnancy

« Of the ART pregnancies 267 (78%) were singleton pregnancies (IVM
31; IVF 132; ICSI 104), 66 (19%) were twin pregnancies (IVM 9; IVF 35;
ICSI 22), and 11 (3%) were triplet pregnancies (IVM 2; IVF; 5; ICSI 4).
Of all the non-ART pregnancies 13,182 (98%) were singleton
pregnancies, 201 (1.5%) were twin pregnancies, and 4 (0.03%) were
triplet pregnancies.
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/7110(4).October 2007.885-891

Does IVM improve success rates of
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Table 1. Resuls of 107 Age- and Diagnosis-Matched IVM and IVF: Treatment Cycles
in Infertie Women With Polycystic Ovaries.
From:  Child: Obstet Gynecol, Volume 100(4).October 2002.665-670
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Aasisted reproductive tachnology treatmants
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singleton pregnancies after n vitro maturation VM), in vitr fertization (IVF), and
icsi) with age- and pari

matched spontaneously conceived controls.Buckett. In Vitro Maturation Pregnancy.

Outcomes. Obstet Gynecol 2007.

From:  Buckelt: Obstet Gynecol, Volume 110(4) Ocober 2007.885-891

Does IVM improve success rates of
IVF in women with PCO/PCOS ?

Table 2. Comparison of Outcomes in Singleton Pregnancies Conceived After In Vitro Maturation, In
Vitro Fertilization, or Intracytoplasmic Sperm Injection With Spontaneously Age- and
Parity-Matched Controls
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Table 2. Comparison of Outcomes in Singleton Pregnancies Conceived After In Vitro
Maturation, In Vitro Fertization, or Inracytoplasmic Sperm Injection With
‘Spontaneously Age- and Parly-Matched Control

om: Buckett: Obstet Gynecal, Volume 110(4).October 2007.885-891
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* CONCLUSION: All ART pregnancies are
associated with an increased risk of
multiple pregnancy, cesarean delivery,
and congenital abnormality. Compared
with IVF and ICSI, IVM is not associated
with any additional risk.

* LEVEL OF EVIDENCE: Il

Buckett. In Viiro Maturation Pregnancy Outcomes. Obstet Gynecol 2007




Risk of OHSS
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Odds ratio (OR) for cancellation rate comparing polycystic ovary syndrome (PCOS) patients and
matched controls

Heijnen, E.M.E.W. et al. Hum Reprod Update 2006 12:13-21;
doi:10.1093/humupd/dmi036

In our own study of 120 IVM cycles a 30% cancellation rate is recorded
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Spindel apparatus in IVM




Material for spindel comparison
between ICSI and IVM ova

Does IVM improve success rates of
IVF in women with PCO/PCOS ?

Are the ocytes after maturation healthy ?

Total no oocyte | Total no of Mean number | Fractionof | Fractionof | Fraction of
aspirated(mean | MFI1(mean per | of MFII oocytes | MFIl oocytes | MFII later oocytes with 0-
per patient) | patient) withspindle | with later PN | having normal | 45% angel for
present formation (%) | PN formation, | the spindle
spindle present | position
and cleaved
In vivo matured | 259 (5.9) 224 (5.0) 23 67% 34% 81%
In vitro matured | 215 (4,9) 1U7(27) 15 53% 30% 94%
Significance | Not significant | P<0.05 P<0,05 Not significant | Not significant | Not significant
IVM ICSI
MII (n) 116 224
Ml +sp (n) | 65 (56%) | 100 (44%)

Ml +sp
+PN+Cl |29 (25%) |69 (31%)

MIl —sp
+PN +ClI 20 (17%) |49 (22%)

MIl —sp
-PN -CI 24 (21%) | 44 (20%)




Spindle position

Angel
0° 1-45° 46-90° 91-180° >181°
VM 36,9% 56,9% 4,6% 0% 15%
4.1CslI 25,7% 63,3% 8,9% 1,9% 0%

Effect of in vitro maturation on spindle position in human oocytes .
A prospective comparative study on patients with male factor.

Results: We found the same mean number of
oocytes retrieved (IVM 4,9 oocytes versus ICSI
5,9 oocytes) . The mean number of MFII
oocytes after collection of IVF/ICSI oocytes were
5,1 versus 2,1 for the IVM oocytes after 28 h
maturation (P<0,01) however finally we found
no significant change in rate of displacement of
the spindle apparatus in the in vivo matured
oocytes compared to the in vitro matured
oocytes. (P >0.05).

Conclusion

¢ The position (and morphology) of the spindel in MFII
oocytes after IVM (94%) and after ICSI (91%) is
normal

* MFII oocytes derived from in vitro maturation or in vivo
maturation are not significantly different concerning
cleavage rate




What about the endometrium

Endometrial lining and development after [VM.

7 days after oocyte collection a biopsy is taken.

Results:

A total of 10 biopsies were taken,
Number in phase 2 biopsies

Number out of phase 7 biopsies

Number not evaluated 1 biopsy

Final remarks Q

IVM is approaching a pregnancy rate per egg retrival of 30% in
selected patient groups

Studies on the endometrial compartment is urgently needed

But:
Baby take home rate 24/30
Multiple pregnancy rate 1/1
OHSS risk 0/10
How are the offsprings doing ? 1/1
Cancellation rate 30/25
Cost for medication 1/20000
Lab cost 160/1000
Inteference with daily life for the patient 1/4
Space for improvement : yes

Cytoplasmic maturation

An emerging demand for cryopreservation of human
oocytes either due to legislation or demands from the
women due to clinical conditions is now a fact.

In this aspect IVM as a tool for providing immature or
mature oocytes is obvious.
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Nivthe debate sbout the desirability of husmnan sscyte
o) bamking but plenty of divewnion sbout ity prospects.
Egg basking it serded by yomng cancer patients bebore they
umdergo potentially steriliring treatment and is 2 desirable
o8 i Fmbeye cryopreena-

1o im vitrs fertilis:

altern:
tion. However, egg banking is inefficient —oocytes are sensi

tive tu ehilling, ftes f2dl to smrvive frevse—thawing, and are
suiceptible to cytoskeletal damage and aneuploidy. Cur

vently, even the mast sptimiitic wwecess pates slfer patients
2 lim chasce of preguancy if few socytes are available,
a-rapid freesing mith vitrification ma offer advantages
aver conyentmnal equilibrmm cosling protocels amd needs 1o
be imveutigated further. Likewive, freering immature socyien
fallowed by im vitre maturation offers practical and theoreti

eall silvantages, but this metbod & stil ineflicient. Nevorthe
lese, all these techmologies are improving, and egg banking
will evvatuslly becomss an aption bor patients sesking fertlity
preservation, [ Natl Cancer It Mowsgr 2005:14-60-3]

Oocyte vitrification—Women’s emancipation set in
stone
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Table 3. Applications of cocyte and ovadan freezing

*  Improve the efficiency of IVF

*  Allemative % ambryo Treeging

*  Oocyte presenvation for patients wih ovarian ryperstimulation
syndroma

= Qocyle donalion programme

*  The teatment of congenital infertiliy disonders

* Pravent fedify 1oss though surgery

*  Treatment of premature ovarian fadure




Table 2. Comp
permissicn from

and suitability for eryostorage [reproduced with

Material Fubbsize mmatuwe Fullsize mature (MIl stage) oocyte
GV stage) oocyle

Ausilabilty Scarce, only from seial folickes  Scarce, cely 8t mid-cyce

Ease of collecton Easy, e baopsy Cocyle retraval Qocyle retrieval

Size <=0 am B0-200 &M {spocies depondent]  B0-300 sm (species dapendent)

Support cells Few, very small HUMEMUS. CoMmnacumUL Humenus. conna/cumulss

Huckar stz Resting prophase |, GV, has nuckar membeang Fasting Ml on tempersiure
nuckar memirane sensilive spinde. N0 nuCesr membrana

Zona No s Yes

Cortical grivudes Ha Cortral Poripheral

iracelutar ipd Litte May be abundant Mary be sburdent

Metabok: rate Low Low Low

Sutacevokme ralo  Migh Low Low

GV: gorminal vesich: MIl: mataghase ||

Meiotic spindle recovery is faster in vitrification of
human oocytes compared to slow freezing
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.|
DNA fagrmtation analyss of mcuse cocyles based on the kgith of the comet 1l i
Frash in vivo-matured cocyte. (b} Fresh in vitro-matured oocyte. (c) Vitrification of in
Vitrification of in vitro-matured oocyle. The direction of slectrophoresis was. rom left 10 right and the comet tad
contaning the DNA fragments was stained by ethicium beomice. Scal bar, 100 sm.

--

of rates inin vivo- and in vi mouse oocytes after vitrification

(3 replicates).
No. of cocytes with (%)

Groups Treatment No. of socytes analyzed Hagloidy Aneuploidy
In vivo-matured Fresh 105 99 (84.3) B85.7)
In vitro-riatuned Fresh 100 81 (91.0) 8.0
I vive-rratured Virification B 78 {80.7) 8.3
In vitro-miatured Virification 114 102 {B9.5) 12(11.5

Note: Thare were no ssgnificant diferences in
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TABLE 3

Obstetric and perinatal outcomaes following vitrification of cocytes obtained from ovarian stimulation

and in vitro maturation cycles.

05 M
Singleton Multiple gestation Singleton
Group characteristics in= in = 6 in = 4
Mean gestational age (weeks + days) ;|+1 36+ 4 39 +3
No. of delivery 34-37 weeks (%) o 4 86.T) ]
No. of delivery <34 weeks (%) 0 0 0
Singheton Multiple gestation Singleton

in= in = 13) in =4
Mean birth weight (g + SD) 3193.7 £ 37T6.8 22779 £ 3957 4049.3 £ 413.7
No. of LEW (1500 to 2500 g) (%) 0 9 {58) ]
No. of VLEW (<1500 g} () [} 0 0
Males 7 4 2
Fomales 2 9 2
Niste: LBW: low Birth weight; VLBW: very low Birth weight.
Chin. Wirfcation o i v musboed s . e e 308

TABLE 1

of WVF-ET mature oocyles vitrified by slush
nitrogen (SN;) from stimulated cycles.
No. of patients 28
Ho, of vitrified cocytes 426
No. of warmed

No. of survived cocytes (%)°
No. of microingected cocytes
No. of fartilized oocytes (%)
No. of cleaved embryos (%)
No. of patients who undenwent ET (%)
No. of pregnancies (%/ET)

MNo. of pragnancies (&/patient)
No. of multiple pregnancies
No. of miscarriages ()

HNo. of defiveries/ongoing

No. of transfermed embryos.
Implantation rate (%)

364
302 (85.1 + 2.9.° 79.2-90.99
218

188 (774 = 357 70.2-84.79
158 (84.3 + 2.1,° 90.1-98.59

30 (100)

13/30 (43.3)

13/28 (46.4)

313 23.1)

213 (15.4)

)

120 (40 + 0.2,° 3.6-4.4%)
17 (14.2)

o, of intact cocytes after warming [¥vitrified cocyies)

¥ Mean + SE

©95% confidence interval

= Three singletons (male/malefemales), one fwin (make/male).

B, o iyt i g T, Forsd Sierd 2007

FIGURE 1

Preservation strategies offered to female cancer patients.
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FIGURE 1
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Conclusion

IVM is still a method for special patients as the
cancellation rate and implantation rate is less than in
conventional IVF/ICSI.

However, - the quality of the IVM derived MFII oocytes
are as good as other oocytes and this is the background
for opening new therapeutic modalities as the fate of
these gamete seems to produce healthy offsprings:

Oocyte banking
Preserving fertility in women due to cancer treatment
Preserving fertility in women due to late childbirth

All of this is a possibility due to IVM ova and vitrification




