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28 years

winter 2025 concern about breast nodule
.....
Mar 17 X-ray, biopsy, DCIS grade 3 ER+, PR+, HER3-
Apr 7 referral to reproductive medicine
Apr 9 appointment at reproductive medicine
Apr 23 primary surgery
... oocyte cryopreservation
May 28 start adjuvant chemotherapy

10 5
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Chemotherapy reduces ovarian reserve

Broekmans et al. 2009 Endocr 30:465-493
primordial follicle



Breast cancer treatment & amenorrhoea
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Options for fertility preservation

oocyte
cryopreservation

ovarian tissue
cryopreservation

embryo 
cryopreservation

GnRH agonist
chemoprotection

defer treatment

Nasjonalt handlingsprogram for brystkreft 2025



Oocyte cryopreservation • 
criteria
• low-mid risk of sterility
• age < 40 years
• (childless)
• sufficient ovarian reserve
• possibility of future pregnancy



Individualised  ovarian stimulation protocols

baseline stimulated



Storage

Oocytes, embryos and 
ovarian tissue can be 
cryopreserverd until 46 years
of age.
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Fertility clinics in Norway
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Pregnancy chances are related to oocyte count



Pregnancy chances after egg banking

Goldman et al. (2017) Hum Reprod 32:853

For example, patients aged 34, 37 and 42 y, each having eight
mature oocytes, would be predicted to have, on average, 3, 2, and
one blastocysts, respectively. The blastulation rate for egg donation
cycles was calculated separately. An egg donor who produced eight
mature oocytes would be expected to have three blastocysts.
A second model was developed to determine the probability that

any single blastocyst would be euploid [p(euploid)] using age-specific
Reprogenetics data (Ata et al., 2012 and unpublished data). The per-
centage of euploid blastocysts ranged from 57.4% for a woman ≤35 y
to 12.7% for a 44-year-old (Supplementary Table SI). As an example, in
a 37-year-old patient, the probability that a blastocyst is euploid is
0.486. In other words, 48.6% of her blastocysts are expected to be
euploid, independent of her total number of blastocysts. The percent-
age of euploid blastocysts decreased linearly with patient age from 35
to 44 y (P < 0.01, test of linear trend).
The probability of having a live birth with a given number of mature

oocytes can be approximated using Equation 2 below, which combines
the regression from Equation 1 [p(blast)] with the p(euploid)
Reprogenetics data, and assumes that, on average, a transferred
euploid blastocyst will result in a live birth 60% of the time (Forman
et al., 2013, 2014). The predictions from Equation 2 assume that the
probabilities of each mature oocyte resulting in a live birth are statistic-
ally independent.

( )
= − [ − ( ) × ( )] ( )
p

p p

livebirth

1 1 0.6 euploid blast 2Number of mature oocytes

Using the above equation, the probability of having at least one live
birth as a function of the number of mature oocytes is shown in
Figure 1 and Supplementary Table SII, stratified by year above age 35.
The probability of having at least two or three live births is shown in
Supplemental Tables SIII and SIV, respectively.
According to this final model, we find, for example, that women age

34, 37 or 42 y, each with 20 mature oocytes frozen, would be
expected to have a 90, 75 and 37% likelihood of having at least one
live birth, respectively. Correspondingly, women age 34, 37 or 42y
would have to freeze 10, 20 and 61 oocytes, respectively, to have a
75% likelihood of having at least one live birth. A patient similar to an
egg donor (average age 28.5 y in our population) would be expected
to have a 94% likelihood of having a live birth with 20 mature oocytes
frozen. Women age 34, 37 or 42 y, each with 20 mature oocytes fro-
zen, would be expected to have a 66, 39 and 7% likelihood of having at
least two live births, and a 38, 15 and 1% likelihood of having at least
three live births, respectively.

Discussion
As the number of women who elect to cryopreserve their oocytes
increases, so does the demand for counseling tools that can
adequately predict their probabilities of having a live birth. Frequently,
patients will ask about the ‘ideal’ number of oocytes to store for future
use. This is, of course, challenging to determine as it depends on a
number of factors, including maternal and paternal health, the goals of

Figure 1 Live birth predictions by age and number of mature oocytes retrieved. Each curve shows the percent likelihood that a patient of a given age will
have at least one live birth according to Equation 2, based on the number of mature oocytes retrieved and frozen.

856 Goldman et al.

Downloaded from https://academic.oup.com/humrep/article-abstract/32/4/853/2968357
by Radiumhospital user
on 15 February 2018



Ovarian tissue cyopreservation • criteria

• high > 50% risk of sterility
• age < 35 years
• childless
• good ovarian reserve
• possibility of future pregnancy

• no time for egg banking



orthotopic

heterotopic



Ovarian tissue cryopreservation program

20 272 29 10

Years 
(2004-2024)

Cryopreserations Patients
transplanted

Children born

150125

48
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Fertility preservation in Oslo
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Fertility preservation in Norway
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800 44 8

Use of cryopreserved oocytes and 
ovarian tissue

* 2005 – 2015, IVI Group, Spain
Diaz-Garcia et al. 2018 Fertil Steril 109:478-485

1024 49 16

# cryopreserving # return # live birth

Egg

Ovarian tissue

272 29 9
Ovarian tissue

154 14 2
Egg



Fertility clinics in Norway
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Geographic and socio-economic inequity
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IVF births vs income quartileIVF use
Figure 3 Percentage of ART births, by paternal age at birth (1985–2014). Note: 1.4% of children have missing values on paternal age at
birth and have been excluded from this analysis.

Figure 4 Percentage of ART births by income quartiles (births 1985–2014).Note: 8.5% of children have missing values on parental income
and have been excluded from this analysis.

parents of children conceived by ART were more likely to belong to
more economically advantaged families (Table II and Fig. 7, and Web
Tables I–III). For example, in the unadjusted model (Model 1) parents
who belonged to the top income quartile were 4.2 percentage points
(95% CI: 4.1 to 4.3) more likely to have conceived via ART than parents
who belonged to the bottom income quartile. The overall prevalence
of ART in our data for the period 2000–2014 was 3.4% so 4.2
percentage points corresponds to a 124% increase in the proportion
of ART. Adjustment for maternal age in Model 2 reduced the income
disparities. For the top income quartile, adjustment for maternal age
in Model 2 attenuated the estimate by 35% compared to Model 1
(β = 2.7 with 95% CI: 2.5 to 2.8). Additional adjustment for maternal
education, marital status and place of residence in Model 3 did not
further attenuate the coe!cients.

..............................

The income di"erence in the use of ART was similar if we evaluated
first or higher order births (Table II and Supplementary Tables SI–SIII).
In the unadjusted model for first births, parents who belonged to
the top income quartile were 7.1 (95% CI: 6.9 to 7.3) percentage
points more likely to have conceived through ART than parents who
belonged to the bottom income quartile. The overall prevalence of
ART amongst all first births was 4.9%, so the increase corresponded
to 145% increase in the proportion of ART. Adjustment for maternal
age at birth attenuated the association by 70% (Table II). In the baseline
model for higher order births, children were 2.2 (95% CI: 2.1 to
2.3) percentage points more likely to be born after ART if their
parents belonged to the top than to the bottom income quartile and
adjustment for maternal age (Model 2) attenuated the association
by 40%.

1445The demographics of  ART births



Inequity in fertility preservation?

A B

Data: Kreftregisteret, OUS

Cancer incidence (A) vs ovarian tissue freezing (B)



Guidelines
2025

• All patients should be informed about risks and options.
• Individual counselling.
• Early referral to fertility cente.
• Fertility preservation must not delay cancer treatment.

cryopreservation of

oocytes embryos ovarian tissue GnRH agonist

< 40 years recommended not 
recommended conditional uncertain effect

week  1 week  2 week  3 week  4 week  5 week  6

surgery chemotherapy
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