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EXPOSICIÓN DEL CASO 

•  19	años	
•  Tumoración	supraclavicular	9	meses	de	evolución	
• No	clínica	
• Biopsia:	AX5+	CD15+	BCL6+	EVB+	CD20-	CD3-	ALK-	
•  LH	Clásico-Variedad	EN	
•  FM	5/30	-ACO	un	año	hasta	hace	un	mes-	



ESTADIAJE 



TRATAMIENTO 



VALORACION GONADOTOXICIDAD 
ABVDX2	 ABVDX4	 2+2	

Behringer et al. JCO, 2013 



VALORACION GONADOTOXICIDAD 
ABVDX2	 ABVDX4	 2+2	

Behringer et al. JCO, 2013 



VALORACION GONADOTOXICIDAD 

Behringer et al. JCO, 2013 



ECO A LA EXPLORACIÓN 

AFC:	10+9	
OI-FOL	DOM	14	mm	



ECO EN DÍA GnRH+3 

OI-FOL		
12,	14,	17,17	mm	
E2:	415	Pg/ml	
P4:	0,35	ng/ml	



QUÉ HACER? 

• hCG	Y	PERDER	
FOLICULOS+LUTEOLISIS+ESTIMULACION	FASE	
LÚTEA	

	

•  ESTIMULACIÓN+PUNCIÓN+LUTEOLISIS+ESTIMULAC
ION	FASE	LÚTEA	



SOCIAL FREEZERS 

minor social interaction further reduces the chances of
finding a partner. It should also be mentioned that remaining
single is a free choice for many women, because nowadays
most prefer to be alone than living with someone who does
not live up to their expectations. In any case, this status favors
delaying having a family and motherhood. For many single
women who are getting older, the biologic clock represents
a serious threat that jeopardizes the possibility of having a
biologic child. Usually, the thought of ‘‘running out of time’’
is a source of a great deal of pressure for them, which is often
accompanied by an extra dose of social pressure and criticism
from their own environment. Oocyte freezing offers an excel-
lent opportunity to alleviate this pressure while, and if, the
right partner appears. A recent survey has provided good ev-
idence to help better understand the motivations of women
who seek oocyte cryopreservation as a means of FP (19).
This survey showed that women who have undergone cryo-
preservation are well aware of fertility decline due to age

but continue to delay child bearing because of their own in-
dividual circumstances. Furthermore, the authors concluded
that ‘‘oocyte cryopreservation may increase a woman's secu-
rity regarding her ability to bear her own genetic offspring,’’
which explains why oocyte cryopreservation is gaining
popularity.

In the past few years, the demand for ART in women
>40 years old has noticeably grown (18). We are witnessing
not only an increasing delay in the age of first pregnancy,
but also in the number of children born in women
>35 years old. This fact highlights the potential benefits of
oocyte vitrification, because FP will be higher at younger
ages for different reasons: 1) more chances of success; 2)
fewer unsuccessful IVF cycles due to advanced maternal
age, with the emotional and economical frustration that
they generate; and 3) less need for donor oocytes if women
bank their own eggs (18, 20). However, our data show that
women currently still consult at a very late stage. The fact

FIGURE 2

Kaplan-Meier plotting of the cumulative live birth rates (CLBR) of at least one baby, depending on the total number of consumed oocytes and
categorized by age (%35 y and R36 y). Overall comparisons: log rank (Mantel-Cox); P¼.003; Tarone-Ware; P¼.011. The table shows the
CLBRs and 95% confidence intervals (CsI) when 5–15 oocytes were consumed, according to age.
Cobo. Oocyte vitrification for elective FP. Fertil Steril 2015.
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Timing of ovarian stimulation in patients prior to gonadotoxic therapy:
an analysis of 684 stimulations§
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Introduction

Fertility preservation techniques are increasingly offered to
women before gonadotoxic therapy. Besides cryopreservation of
ovarian tissue and application of gonadotropin releasing hormone
(GnRH) agonists, ovarian stimulation has become one of the
fertility preservation standard therapies following the introduc-
tion of the vitrification technique which allows cryopreservation of
unfertilised oocytes with high implantation potential [1]. In breast

cancer and lymphoma patients, which contribute to around 2/3 of
all counselled women (Fertiprotekt) [2], gonadotoxic therapies can
be postponed in many cases to allow time-optimized single
ovarian stimulations or even two consecutive ovarian stimulation
cycles [3], as well as stimulations in combination with cryopres-
ervation of ovarian tissue [4]. Such time-optimized stimulations
are based on the concept that ovarian stimulations can be initiated
at any time of the cycle.

Accordingly, in 2009 we introduced a new treatment protocol
which allowed stimulation start in the luteal phase and thereby
shortened the treatment time [5], as initiation of ovarian
stimulation was cycle independent. This concept has since also
been analysed by others: Case reports and studies with limited
number of participants [6–8] have supported this idea as part of
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A B S T R A C T

Objective: Time to therapy initiation in patients requiring gonadotoxic therapy is crucial. This article
evaluates the efficiency of random start ovarian stimulation in affected women.
Study design: Retrospective anonymous registry data analysis from 85 university and non-university
fertility centres participating in the international network FertiPROTEKT. The study comprised
684 women undergoing ovarian stimulation for fertility preservation from 2007 to 2013. According to
the time of stimulation initiation, days of ovarian stimulation, total dose of gonadotropins used,
gonadotropin dose used per day, number of oocytes retrieved and incidence of ovarian hyperstimulation
syndrome were analysed. Statistical analysis was performed using analysis of variance in case of
continuous outcome variables and chi-square tests in case of categorical variables.
Results: Among 684 women who underwent ovarian stimulation prior to gonadotoxic therapy
472 (69.0%) started ovarian stimulation between menstrual cycle day 1–5 (group A), 109 (15.9%)
between day 6–14 (group B) and 103 (15.1%) after day 14 (group C). The days of stimulation
(A: 10.8 ! 2.4, B: 10.6 ! 2.7, C: 11.5 ! 2.2) and total dose of gonadotropins (A: 2496 IU ! 980,
B: 2529 IU ! 940, C: 2970 IU ! 1145) were significantly increased in group C. Numbers of obtained oocytes
(Group A: 11.6 ! 7.7, B: 13.9 ! 9.1, C: 13.6 ! 7.9) were significantly increased in group B and C, while the
overall incidence of ovarian hyperstimulation syndrome III8 was 0.15%.
Conclusion: The outcome of ovarian stimulation is similar after stimulation initiation during any phase
of the menstrual cycles, supporting the concept of random-start ovarian stimulation before gonadotoxic
therapy without disadvantage for the patient concerning later fertility preservation.

! 2016 Elsevier Ireland Ltd. All rights reserved.

§ The study was conducted in Bern, Switzerland and Heidelberg, Germany.
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results therefore represent the situation in nationwide pro-
grammes. Our register analysis confirmed the result of previous
smaller studies, i.e., that stimulation can be started at any phase of
the cycle before gonadotoxic treatment, including the luteal phase.

A proof of principle pilot study was published in 2009, and
showed that luteal phase stimulation is generally possible [5].
28 stimulations in the follicular phase were compared with
12 stimulations in the luteal phase. The luteal phase stimulation
used the antagonist protocol with initiation of recombinant FSH in
parallel with GnRH antagonists. Number of stimulation days and
total gonadotropin dosage were higher in luteal phase protocols
and the number of collected oocytes was lower. However, results
were not significantly different due to the low number of cases [5].

Following this pilot study, two case reports were published
with 2 and 3 patients, respectively [6,8] also indicating that
stimulation in the luteal phase is possible.

A large study with 138 cycles compared the stimulation results
with a stimulation start on the 2nd day of the cycle (n = 103)
(equivalent to group A in our study) with stimulation in the late
follicular phase (>day 7 of the cycle, equivalent to group B in our
study) (n = 13) and in the luteal phase (n = 22, equivalent to group
C in our study) [7]. Number of stimulation days, and total amount
of gonadotropin administered were significantly higher as well as
the number of obtained oocytes (although not significant) in the

luteal phase protocols. These results therefore corresponded
roughly to our current study.

The gonadotropin dosage used per stimulation day was
constantly higher in all studies mentioned above in luteal phase
protocols, with 213 versus 239 IU/day (n.s) [5] and 361 versus
373 IU/day (n.s.) [7]. In our study, the difference reached statistical
significance with 231 versus 258 IU/day. Possible reasons for
higher gonadotropin dosages/day given in the luteal phase might
include fear of inadequate stimulation, variable ovarian reserves
and therefore remains unclear up to date.

The corresponding mean number of collected oocytes in the
named studies was 13.1 in the early follicular phase versus 10.0 in
the luteal phase (n.s.) [5], 14.4 versus 15.5 [7] (n.s.) and reached
statistical significance in our study with 11.6 versus 13.6. The
higher number of oocytes collected in the luteal phase, as shown by
Cakmak et al. [7], and in our study might therefore be due to a
higher daily stimulation dosage used.

These studies also show that stimulation is possible in every
cycle phase in individual specialised centres [7] as well as in a
nationwide network (our study) with highly specialised and less
specialised centres.

However, these study results do not yet prove that the
pregnancy and birth rates are the same with a stimulation start
in the early follicular phase versus the luteal phase. Even though

Table 1
Characteristics of participants. Characteristics of all women (n = 684) and of those women who initiated stimulation in the early (day 1–5), mid-late proliferative (day 6–14)
and luteal (day !15) phases of the menstrual cycle. Statistical significance is marked as: difference between early and mid-late proliferation initiation (a), between early and
luteal initiation (b) and between mid-late and luteal initiation of stimulation (c).

All patients Day 1–5 Day 6–14 Day !15 p

(n = 684) (n = 472) (n = 109) (n = 103)

Mean age (years " SD (range)) 29.5 " 5.8 (12–43) 29.3 " 5.8 (12–42) 29.6 " 5.8 (17–43) 30.4 " 5.7 (19–43) 0.245

Disease <0.05
Breast cancer (n/total (%)) 311/684 (45.5) 206/472 (43.6) 53/109 (48.6) 52/103 (50.5) <0.05a,b

Hodgkin’s lymphoma (n/total (%)) 194/684 (28.4) 127/472 (26.9) 35/109 (32.1) 32/103 (31.1) <0.05a,b

Other malignant diseases (n/total (%)) 151/684 (22.1) 112/472 (23.7) 21/109 (19.3) 18/103 (17.5) <0.05a,b

Benign diseases (n/total (%)) 28/684 (4.1) 27/472 (5.7) 0/109 (0) 1/103 (1.0) <0.05a,b

Additional fertility preservation therapies
GnRH agonists (n/total (%)) 329/684 (48.1) 229/472 (48.5) 50/109 (45.9) 50/103 (48.5) 0.879
Cryopreservation of tissue (n/total (%)) 54/684 (7.9) 3/472 (0.6) 9/109 (8.3) 14/103 (13.6) <0.001a,b,c

Transposition of ovaries (n/total (%)) 3/684 (0.4) 0/472 (0) 2/109 (1.8) 1/103 (1.0) <0.05a,b

Patients who cryopreserved 0.379
only oocytes (n/total (%)) 265/684 (38.7) 179/472 (37.9) 53/109 (48.6) 33/103 (32.0)
only zygotes (n/total (%)) 341/684 (49.9) 241/472 (51.1) 46/109 (42.2) 54/103 (52.4)
both, oocytes and zygotes (n/total (%)) 56/684 (8.2) 38/472 (8.1) 8/109 (7.3) 10/103 (9.7)
fertilisation failure (n/total (%)) 14/684 (2.1) 10/472 (2.1) 1/109 (0.9) 3/103 (2.9)
no aspiration*/no oocytes** (n/total (%)) 6*/2**/684 (0.9/0.3) 3*/1**/472 (0.6/0.2) 1*/109 (0.91) 2*/1**/103 (1.9/1.0)

* No aspiration was performed/ ** No oocytes were found in follicular puncture (it is shown in the first row).

Table 2
Outcome of stimulations, Outcome of stimulations in all women and in those who initiated stimulation in the early (day 1–5), mid-late proliferative (day 6–14) and luteal (day
! 15) phases of the menstrual cycle. Statistical significance is marked as: difference between early and mid-late proliferation initiation (a), between early and luteal initiation
(b) and between mid-late and luteal initiation of stimulation (c). ; = ‘‘mean’’.

All patients Day 1–5 Day 6–14 Day !15 p

(n = 684) (n = 472) (n = 109) (n = 103)

Days of gonadotropin stimulation (; n " SD) 10.8 " 2.4 10.8 " 2.4 10.6 " 2.7 11.5 " 2.2 0.022b,c

Total dose of gonadotropins (; IU " SD) 2574 " 1013 2496 " 980 2529 " 940 2970 " 1145 <0.001b,c

Total dose of gonadotropins/day (; IU) 238 231 239 258 <0.002b,c

OHSS III8 (n/total)) 1/684 1/472 0/109 0/103 0.799
Obtained oocytes (; n/ " SD/total) 12.3 " 4.4/684 11.6 " 7.7/472 13.9 " 9.1/109 13.6 " 7.9/103 0.006a,b

Only cryopreservation of oocytes (; n " SD/total) 11.2 " 8.1/265 12.1 " 8.6/179 11.5 " 9.0/53 13.6 " 6.8/33
Only cryopreservation of zygotes (; n " SD/total) 6.5 " 3.5/341 6.0 " 4.2/241 8.0 " 5.0/46 6.5 " 5.2/54
Cryopreservation of both, oocytes and zygotes

oocytes (; n " SD/total) 6.5 " 3.5/56 6.4 " 3.5/38 6.5 " 2.8/8 6.7 " 4.0/10
zygotes (; n " SD/total) 5.1 " 2.9/56 4.9 " 3.1/38 6.8 " 2.7/8 4.4 " 1.6/10

M. von Wolff et al. / European Journal of Obstetrics & Gynecology and Reproductive Biology 199 (2016) 146–149148
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PROTOCOLO 

E2 <60 

Luteal phase 
 

Use antagonists until E2<60  
 

Start stimulation 

FSH 225 UI 

P
IC

K
-U

P 

GnRH antagonists 

GnRH	 hCG	

FSH 225 UI 



PET-TAC 



RESULTADO 

•  4	OVOCITOS	
•  2	MII	
•  1	MI	
•  1	VG	

MIV	?	



Grynberg	et	al.,	2013	



Fadini	et	al.,	2013	



CRIOPRESERVACIÓN	



HISTORICAL	PERSPECTIVE	IN	CRYOPRESERVATION	

Introduction 

Successful	sperm	cryopreservation	with	Glycerol	1937	

Human	birth	after	SF	of	spermatozoids	1964	

Human	birth	after	embryo	cryopreservation	by	SF	1985	

Human	birth	after	oocyte	cryopreservation	by	SF	1986	



POTENTIAL RISKS 
• CELL	VOLUME:		

Big	cell	
High	water	content	
Non-homogeneous	distribution	CPAs	
DNA	damage	(DMSO)		
	

•  SPINDLE:		
Depolimerization	(low	temp)	
Aneuploidy	





Forman	et	al.	Fertil	Steril	2012	





PERINATAL OUTCOMES 

ORIGINAL ARTICLE Infertility

Children born after cryopreservation
of embryos or oocytes: a systematic
review of outcome data
U.-B. Wennerholm1,9, V. Söderström-Anttila2, C. Bergh3,
K. Aittomäki4, J. Hazekamp5, K.-G. Nygren6, A. Selbing7, and A. Loft8

1Perinatal Center, Department of Obstetrics and Gynecology, Institute for Clinical Sciences, Sahlgrenska Academy, SE-416 85 East Hospital,
Göteborg, Sweden 2Väestöliitto Fertility Clinics Ltd, Fredrikinkatu 47, FI-00100 Helsinki, Finland 3Reproductive Medicine, Department of
Obstetrics and Gynecology, Institute for Clinical Sciences, Sahlgrenska Academy, Sahlgrenska Hospital, SE-413 45 Göteborg, Sweden
4Department of Clinical Genetics, Helsinki University Central Hospital, FI-00100 Helsinki, Finland 5Volvat Medical Senter, 2 Borjenveien,
NO-0303 Oslo, Norway 6IVF Clinic, Queen Sophia Hospital, SE-114 86 Stockholm, Sweden 7Center for Fetal Medicine K79, Department
of Obstetrics and Gynecology, Karolinska Hospital, SE-141 52 Huddinge, Sweden 8The Fertility Clinic, Copenhagen University Hospital,
Rigshospitalet Section 4071, Blegdamsvej 9, DK-2100 Copenhagen, Denmark

9Correspondence address. Tel: þ46-31-3435580; Fax: þ46-31-258374; E-mail: ulla-britt.wennerholm@vgregion.se

background: An estimated 3.5 million children have been born to date using assisted reproduction technologies. We reviewed the
data in order to evaluate current knowledge of medical outcome for IVF/ICSI children born after cryopreservation, slow freezing and vitri-
fication of early cleavage stage embryos, blastocysts and oocytes.

methods: A systematic review was performed. We searched the PubMed, Cochrane and Embase databases from 1984 to September
2008. Inclusion criteria for slow freezing of early cleavage stage embryos were controlled studies reporting perinatal or child outcomes. For
slow freezing and vitrification of blastocysts and oocytes, and vitrification of early cleavage stage embryos, case reports on perinatal or child
outcomes were also included. Three reviewers independently read and evaluated all selected studies.

results: For early cleavage embryos, data from controlled studies indicated a better or at least as good obstetric outcome, measured as
preterm birth and low birthweight for children born after cryopreservation, as compared with children born after fresh cycles. Most studies
found comparable malformation rates between frozen and fresh IVF/ICSI. For slow freezing of blastocysts and for vitrification of early clea-
vage stage embryos, blastocysts and oocytes, limited neonatal data was reported. We found no long-term child follow-up data for any cryo-
preservation technique.

conclusion: Data concerning infant outcome after slow freezing of embryos was reassuring. Properly controlled follow-up studies of
neonatal outcome are needed after slow freezing of blastocysts and after vitrification of early cleavage stage embryos, blastocysts and
oocytes. In addition, child long-term follow-up studies for all cryopreservation techniques are essential.

Key words: cryopreservation / slow freezing / vitrification / pregnancy outcome / birth defect

Introduction
Infertility has now been internationally recognized as a public health
issue (Fathalla, 2002) and assisted reproduction technologies (ART)
are increasingly used to overcome it. An estimated 3.5 million children
have been born to date after ART (ICMART, 2008). The first child after
embryo freezing was born in 1984 (Zeilmaker et al., 1984) and the first
child after oocyte freezing was born as early as in 1986 (Chen, 1986),
but the technique remained clinically dormant until recently.

A growing proportion of the children born after ART (estimated by
ICMART to about 25% worldwide (ICMART, 2008), and in some

countries such as Finland and Australia up to 40%), are now born
after cryopreservation of either cleavage stage embryos, in the
majority of cases, or of blastocysts or oocytes. The current trend of
transferring fewer embryos has resulted in more embryos being avail-
able for freezing. Oocyte freezing has been more frequently used
owing to improved survival of cancer patients, as well as for legal
reasons in some countries. As these developments are fairly recent,
less is known about the safety of the techniques in terms of neonatal
outcome and child follow-up.

The health of children born after ART has always been of concern,
and increased risks have been identified, such as higher risks of

& The Author 2009. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oxfordjournals.org

Human Reproduction, Vol.24, No.9 pp. 2158–2172, 2009
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PERINATAL OUTCOME 

Obstetric and perinatal outcome of
babies born from vitrified oocytes
Ana Cobo, Ph.D., Vicente Serra, M.D., Nicol!as Garrido, Ph.D., In!es Olmo, M.D., Antonio Pellicer, M.D.,
and Jos!e Remohí, M.D.

Instituto Valenciano de Infertilidad, Universidad de Valencia, Valencia, Spain.

Objective: To assess outcomes after oocyte vitrification on obstetric and perinatal outcomes compared with those achieved with fresh
oocytes.
Design: Retrospective cohort study.
Setting: Private university-affiliated IVF center.
Patient(s): Children born after use of vitrified oocytes (1,027 from 804 pregnancies) and fresh oocytes (1,224 from 996 pregnancies).
Singleton and multiples pregnancies from own and donated ova were included.
Intervention(s): Oocyte vitrification by the Cryotop method.
Main Outcome Measure(s): Pregnancy, delivery, and neonatal outcomes.
Result(s): Vitrification had no clinically relevant adverse effects on obstetric and perinatal outcomes after adjusting for potential con-
founders. No differences were found between the vitrified and fresh oocyte groups in the rate of obstetric problems (including diabetes,
pregnancy-induced hypertension, preterm birth, anemia, and cholestasis), gestational age at delivery, birth weight, Apgar scores, birth
defects, admission to neonatal intensive care unit (ICU), perinatal mortality, and puerperal problems. Only a greater number of invasive
procedures (adjusted odds ratio 2.12; 95% confidence interval 1.41–3.20), and a reduced occurrence of urinary tract infection (adjusted
odds ratio 0.51; 95% confidence interval 0.28–0.91), were observed in the vitrified oocytes group.
Conclusion(s): Although our data, the largest series to date, suggest that oocyte vitrification does not increase adverse obstetric and
perinatal outcomes in children conceived with vitrified oocytes, further studies with larger sam-
ples are required to reinforce our conclusions. (Fertil Steril! 2014;102:1006–15. "2014 by
American Society for Reproductive Medicine.)
Key Words: Assisted reproduction, oocyte vitrification, perinatal outcome, pregnancy
problems

Discuss: You can discuss this article with its authors and with other ASRM members at http://
fertstertforum.com/coboa-obstetric-perinatal-babies-vitrified-oocytes/

Use your smartphone
to scan this QR code
and connect to the
discussion forum for
this article now.*

* Download a free QR code scanner by searching for “QR
scanner” in your smartphone’s app store or app marketplace.

A huge stride has been taken since
thefirst report of pregnancy and
live birth achieved after human

oocyte cryopreservation and the
present-day (1) when, thanks to the
introduction of vitrification, this strat-
egy has become a routine procedure in
many IVF programs. Consequently, suc-
cessful vitrificationof the female gamete
has been a milestone in assisted repro-
duction technology (ART), which has
brought new horizons to treat infertile
women, or even the fertile population

who is at risk of losing their reproductive
capacity owing to iatrogenic causes
or age fertility decline. The availability
of egg banking, capable of providing
similar outcomes if compared with
fresh oocyte cycles in ovum donation
(2, 3), has conferred remarkable advan-
tages to these programs. Similarly,
autologous IVF cycles conducted with
own vitrified oocytes has proven
highly efficient (4–7). At present,
reports on successful oocyte vitrifi-
cation applications are increasingly

frequent. Encouraged by these
achievements, a growing number of
women affected by cancer or other
medical conditions has been offered the
chance to vitrify oocytes to preserve
their fertility (8). Another population,
made up of women threatened by
decline in fertility due to age who
have decided to postpone motherhood
for socioeconomic reasons, has also
sought to take advantage of fertility
preservation by means of oocyte
vitrification. A recent study reports
data on the clinical outcome of oocyte
vitrification as a measure of fertility
preservation for oncological and
nononcological reasons, including data
on live births (9). The widespread use of
oocyte vitrification for all of these
indications is responsible for the
increasing number of live births
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2014.
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PERINATAL OUTCOME 

in gestational age at delivery, weight at birth, low weight at
birth, very low weight at birth, and small for gestational
age (Table 2). Our series included no post-term births. Other
measurements, such as neonatal height and Apgar scores,
were also comparable. The rate of birth defects, even when
classified as major and minor malformations, was also similar
in both groups (Table 2). Admissions to the neonatal ICU and
length of stay in the neonatal ICU were comparable between
groups. There was only one stillbirth and one neonatal death
in each group. The route of delivery, neonatal gender, and the
prevalence of puerperal problems and birth defects between
the fresh oocyte and vitrification groups were comparable af-
ter adjusting for potential confounders.

Vitrification had no effect on any outcomemeasures after
adjusting for the potential confounders, except for more inva-
sive procedures (chorionic villous sampling or amniocentesis)
(adjusted OR¼ 2.12; 95% CI 1.41–3.20) and a lower incidence
of urinary tract infections in the vitrification group (adjusted
OR ¼ 0.51; 95% CI 0.28–0.91) (Table 3). First, second, and
third trimester bleeding was found to be equally frequent in
the vitrification and fresh oocyte groups (P ¼ not significant
[NS]). Similarly other pregnancy-related complications,
including anemia, gestational cholestasis, diabetes, preg-
nancy-induced hypertension, preterm premature rupture of

membranes, preterm birth, and very preterm birth rates,
were comparable in both groups. The route of delivery,
neonatal gender, and the prevalence of puerperal problems
and birth defects between the fresh oocyte and vitrification
groups were comparable after adjusting for potential con-
founders (Table 3).

In Supplemental Tables 1–4 (available online), informa-
tion on pregnancy and delivery complications was compared
separately in several categories to gain detail between
singleton andmultiple pregnancies, andby alsodiscriminating
between pregnancies achieved using own or donated oocytes.

DISCUSSION
To our knowledge this is the first report on a large population
sample that evaluates obstetric and perinatal outcomes after
oocyte vitrification from a single IVF program. Because this
was a retrospective study, and we aimed to avoid any selec-
tion bias, we included the entire population of women from
the two analyzed cohorts as were originally present in the
Clinic. All the women included in our series were infertile.
Therefore, we can rule out that a different underlying infer-
tility between groups may have had any impact on the out-
comes (21). The comparability between the two analyzed
groups of women was further assured by applying statistical
methods to rule out the influence of other potential confound-
ing factors, selected on the basis of prior knowledge and the
different baseline characteristics observed between studied
cohorts. Based on these statistical methods, we were also
able to exclude the potential influence on the outcomes of
known risk factors, such as advanced maternal age (22),
ovarian stimulation (21), ovum donation (23), male factor
infertility (24), multiple pregnancy (25), and vanishing em-
bryos (26).

No increased risk of abnormal events was found when
comparing the outcomes of pregnancies and babies delivered
after transferring embryos from vitrified and fresh oocytes. It
is noteworthy that before adjusting for confounders, our re-
sults already showed similar outcomes between the fresh
oocyte and vitrified groups, especially when we consider
that the latter had more risk factors (older women, higher pro-
portion of conceptions using donated ova, and more twins,
and even three sets of triplets). This reinforces the lack of
apparent deleterious effects of vitrification on placentation,
fetal development, and pregnancy progression. Furthermore,
the possible bias posed by the use of ovarian hyperstimulation
(fresh oocyte cycles) and its absence (ovum donation), gener-
ating a different uterine environment and the potential effects
on obstetric outcome, was ruled out with the logistic regres-
sion and the generalized estimating equation model. In addi-
tion, separated information of subgroups based on own/
donated oocytes and or singleton/multiple births was pro-
vided in the Supplemental Tables, showing outcome data
according to the specific characteristics of each subgroup.
No relevant differences were found in the main outcomemea-
sures in any of the subgroups analyzed (singleton/multiple
pregnancies obtained with own/donated oocytes).

There are several studies devoted to monitoring babies
born after the cryopreservation of embryos by slow

TABLE 3

Logistic regression analysis and generalized estimating equation
results presenting adjusted odds ratios for the main potential
confounders representing outcomes achieved in the vitrification
group with respect to the fresh group.

Adjusted OR
(95% CI)

P
value

Pregnancy outcome
1st trimester bleeding 1.24 (0.94–1.63) NS
Invasive proceduresa 2.12 (1.41–3.20) < .001
Anemia (Hb <11 g/dL) 1.23 (0.71–2.12) NS
Gestational cholestasis 1.47 (0.62–3.50) NS
Diabetes 0.86 (0.56–1.31) NS
2nd & 3rd trimester bleeding 1.59 (0.97–2.62) NS
PROM <37 wk 1.07 (0.62–1.84) NS
Pregnancy-induced hypertension 0.84 (0.59–1.20) NS
Urinary tract infection 0.51 (0.28–0.91) < .0018

Delivery outcome
Preterm births (<37 wk) 0.70 (0.50–1.00) NS
Very preterm births (<34 wk) 0.85 (0.49–1.49) NS
Cesarean section 1.26 (0.93–1.69) NS
Puerperal problems 0.76 (0.47–1.21) NS

Neonatal outcome
Female neonates 1.15 (0.48–1.42) NS
LBW (<2,500 g) 1.06 (0.78–1.42) NS
VLBW (<1,500 g) 1.04 (0.49–2.23) NS
SGA (birth weight <10th percentile) 1.21 (0.88–1.65) NS
Birth defects 0.81 (0.53–1.20) NS
Major malformations 1.21 (0.39–3.61) NS
Minor malformations 0.32 (0.06–1.64) NS
Admission to NICU 1.10 (0.79–1.52) NS

Note: List of variables used to adjusted OR: origin of oocytes (own or donated), single or mul-
tiple pregnancy, fresh or frozen ET, previous miscarriages, maternal age, age of donor at
oocyte retrieval, day of ET, parity, male factor infertility, type of protocol (natural, stimulated,
hormone replacement therapy), and vanishing embryo. CI ¼ confidence interval; ET ¼ em-
bryo transfer; Hb ¼ hemoglobin; LBW ¼ low birth weight; NICU ¼ neonatal intensive care
unit; NS ¼ not significant; OR ¼ odds ratio; PROM ¼ premature rupture of membranes;
SGA ¼ small for gestational age; VLBW ¼ very low birth weight.
a Chorionic villous sampling or amniocentesis; no abnormal results were found.
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ADJUSTED	FOR:	
Origin	of	oocytes	

	Multiple	pregnancy	
Fresh/Frozen	ET	

Previous	miscarriages	
Maternal	age	
Age	of	donor	
Day	of	ET	
Parity	

Male	factor	infertility	
Type	of	protocol	
Vanishing	embryo		

	



Referencias	 Tipo	de	cáncer	 Edad	de	PF	
Técnica	de	

criopreservación	

Nº	ovocitos	
crio	

preservados	

Tiempo	de	
congelación	

(años)	

Niños	
nacidos	

Yang	y	col.	(2007)		
Linfoma	de	
Hodgkin	

27	 congelación	lenta	 13	 6	 1	

Porcu	y	col.	(2008)		
Tumor	ovárico	
borderline	

26	 congelación	lenta	 7	 4	 1	

Sánchez	Serrano	y	
col.	(2010)		

Cáncer	de	mama	 36	
tejido	ovárico	+	

trasplante	+	vitrificación	
ovocitos	

16	 2	 2	

Kim	y	col.	(2011)		
Leucemia	crónica	

mieloide	
22	 vitrificación	 7	 9	 1	

García-Velasco	y	
col.	(2013)		

Linfoma	no	
Hodgkin	

31	 vitrificación	 4	 2	 1	

Alvarez	y	col.	(2014)		
Cáncer	de	ovario	

invasivo	
28	 vitrificación	 14	 1	 1	

Da	Motta	y	col.	
(2014)	

Cáncer	de	mama	
	

36	
vitrificación	

	
28	 6	 1	

Martinez	y	col.	
(2014)	

Cáncer	de	mama/	
Cáncer	de	mama	

	
30/33	

vitrificación	
	

5/3	 3/6	 1/1	

Perrin	y	col.,	(2016)	
Linfoma	de	
Hodgkin	

	
29	

vitrificación	
	

5	 2	 1	

Resultados	PF	oncológica	en	la	bibliografía	



TRATAMIENTO 



OCC 
¿QUÉ HACEMOS AHORA? 



Video extraccion 





Video reimplante 



Van Eyck et al. Fertil Steril, 2010 



Silber,	2016	



¿SERÍA PLANTEABLE OTRA 
OPCIÓN? 
• ABSTENCIÓN	TERAPÉUTICA	

ABVDX2	 ABVDX4	 2+2	

Behringer et al. JCO, 2013 



Y LOS ANÁLOGOS… 






