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Objectives

* Understand the scope and principles of
assisted reproductive technologies (ART)

e Understand the benefits and limitations
of current ART

e To be aware of state of the art and future
directions for ART



When you absolutely cannot have children,
it’s called sterility.

When it seems to be taking an awfully long
time, but you still hope, that’s called
infertility.

Infertility is worse.

Katherine Bouton
Ms. Magazine
April/97






Assisted Reproductive
Technology (ART)

“ Techniques that combine egg and sperm
outside the female reproductive tract to
enhance the probability of pregnancy.”



In Vitro Fertilization (IVF)
Technique

* Controlled ovarian hyperstimulation
(superovulation)

* Oocyte retrieval

* In vitro fertilization

* Embryo culture

* Transcervical embryo transfer
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ART Use By Age Group -
United States, 2022

Age 41 — 42

Age > 42
Age 38 — 40 1% 9.5%
AN
Age <35
Age 35 - 37 36% (156,645 cycles)

23%

https://www.cdc.gov/art/php/national-summary/index.html






Reasons for using ART —
United States, 2022

%

Egg or embryo banking

Male factor

Diminished ovarian reserve
Preimplantation genetic testing
Ovulatory dysfunction
Unexplained infertility

Tubal factor

Recurrent pregnancy loss
Endometriosis

Uterine factor

Gestational carrier
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https://www.cdc.gov/art/php/national-summary/index.html



IVF Live Birth Rates by Age Groups
SART 2023
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Monthly Fecundity Rate with
Live Birth

One attempt IVF; 43
all ages

Fertile woman; age 27
<30

Infertile woman; 7
age < 35

Infertile woman; 2
age 35-40

NHS, 2003 .
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ART
Concerns in 2006

* Exposure to superovulation
— discomfort
— ovarian hyperstimulation syndrome
— 2? risk of neoplasm

* Risk of multiple pregnancy
* Risk to fetus

— ? increased incidence of low birthweight and
preterm delivery

e Cost






Single Embryo Transfer

Percentage of Embryo Transfer Cycles in Which a Single Embryo Was Transferred, 2013-2022

2014 2015 2016 2017 2018 2019 2020 2021

https://www.cdc.gov/art/php/national-summary/index.html




Outcomes of Pregnancies From
ART 2022 CDC

Stillbirths
<0.1%
Spontaneous
Multiple births abortions Other
4% 14.8% 1.2%
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Cryopreservation: Vitrification
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Kresh vs Thawed Embryo
Transfer
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Based on 53,088 egg retrievals: under 35, non-donor oocytes
https://www.sartcorsonline.com/EmbryoOutcome/PublicSARTOutcomeTables



Thawed Embryo Transfer

* Vitrification of embryos preserves embryonic
competence

* Controlled ovarian hyperstimulation may
adversely affect uterine receptivity

e Allows for pre-implantation genetic testing

 Further reduces risk of ovarian
hyperstimulation syndrome

 In 2023, only 12% of egg retrievals result in
fresh embryo transfer
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Risk of Pre-term Birth and Low Birthweight
in Infants Conceived with ART — CDC 2022
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Risk of Congenital Anomalies

Absolute risk
per 1000 ART Odds Ratio
Births
Major birth defects 43 1.5
Hypospadias 7.6 3.1
Epigenetic or Imprinting
Disorder 0.3 17.8
Beckwith Wiedemann
Angelmann
ICSI-Sex chromosome 6 3.0

aneuploidy

Reddy UM et al, Obstet Gynecol 2007



ART
Trends in 2026

* Pre-implantation genetic testing

* Fertility preservation
* Cost



Preimplantation Genetic Testing

* Identifies embryonic genotype
— Aneuploidy - PGT-A
— Single gene mutation - PGT-M
— Chromosomal rearrangements - PGT-SR
— Sex selection
— Polygenic conditions?

* Avoids pregnancy termination
* Opportunity for gene therapy



PGT-A

 Implantation rate improved with PGT-A in all
age groups

* Miscarriage rate was lower with PGT-A in all
age groups

e Livebirth rate improved in age > 37yo

Chang J et al. Fertil Steril 2016;105:394

* Number needed to treat for one additional
livebirth :

— 21 cycles or 35 embryo transfers

Kushnir et al. Fertil Steril 2016;106:75



The NEW ENGLAND JOURNAL of MEDICINE

Live Birth with or without Preimplantation

Genetic Testing for Aneuploidy

J.Yan, Y. Qin, H. Zhao, Y. Sun, F. Gong, R. Li, X. Sun, X. Ling, H. Li, C. Hao,
J. Tar Zhu, F.
Y. Gao, Y. Shi, Y. Lu, T. Zh

ABSTRACT

1212 good-prognosis patients randomly assigned to PGT-A
or no PGT-A

69.8% of all biopsied embryos were euploid

No difference in cumulative live birth rate (77.2% vs 81.8%)
Pregnancy loss was decreased with PGT-A (8.7% vs 12.6%)

Yan J, et al. N Engl J Med 2021;385: 204758



Embryonic Mosaicism

Euploid Mosaic Aneuploid
embryo embryo embryo

* 18 transfers of mosaic embryo in women with no available

euploid embryos

* Results in six euploid healthy livebirths and two miscarriages
Greco E et al. NEJM 2015, 373: 2089

* False positive rate of 0-30% with next gen sequencing (NGS)
Goodrich D et al.J Assist Reprod Genet. 2016; 33:1473-1480



ORCHID Products v For Patients v For Clinicians v Company v

Screen your embryos for
thousands of diseases
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Fertility Preservation
Mature Oocyte Cryopreservation

* Prior to gonadotoxic treatment or
gonadectomy in reproductive age
females

* Excessive available oocytes during
IVF

* Unavailable male partner
* Elective fertility preservation (EFP)



American Society of Clinical
Oncology (ASCO) Guidelines

e As part of informed consent prior to therapy,
oncologists should address the possibility of
infertility with patients

* Referrals for interested patients to
reproductive specialists

e Discussion at the earliest possible opportunity

* Sperm, oocyte and embryo cryopreservation
for centers with expertise are standard practice

SJ Lee et al, J Clin Oncol. 2018



Age-Related Changes In
Ovarian Reserve
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Elective Fertility Preservation
(EFP)

* 1468 patients
— mean age: 37.2

— mean no. vitrified oocytes per retrieval: 9.8

e 137 patients returned for IVF

— Mean age at return: 39.2
— 85.2% survival rate
— 27% ongoing preg rate per patient

Cobo A, et al. Fertil Steril 2016:755



Fertility Preservation
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EFP: elective fertility preservation

Onco-FP: oncologic
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Cobo A, et al. Fertil Steril 2021:1091
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