
G. David Adamson, MD
Dr. Adamson is Founder and CEO of 
Advanced Reproductive Care, Inc (ARC 
Fertility); Clinical Professor, ACF, at Stanford 
University School of Medicine; and Associate 
Clinical Professor at the University of 
California, San Francisco. He is also Director 
of Equal3 Fertility, APC in Cupertino, 

California.

Max Ezzati, MD
Dr. Ezzati is a Board-certified reproductive 
endocrinology and infertility (REI) specialist 
and the Medical Director of Department of 
Reproductive Endocrinology and Infertility 
at Palo Alto Medical Foundation Fertility 
Physicians of Northern California.

Dr. Adamson reports being a consultant to Abbott, AbbVie, Ferring, Guerbet, Hernest, and Merck, and that he has equity in ARC Fertility. Dr. Ezzati reports 
no financial relationships relevant to this article.

mdedge.com/obgyn18  OBG Management  |  February 2019  |  Vol. 31  No. 2 

UPDATE Fertility

IN THIS  
ARTICLE

Infertility  
as a disease
This page

Redesigned  
SART report
page 20

Improved  
embryo selection
page 23

Progress is being made in recognizing infertility as a disease 
(thus meriting insurance coverage) and in improving embryo 
selection techniques for IVF treatment, but more work is 
needed. Plus, the SART’s redesigned report includes a new 
feature for calculating a personalized prognosis that can aid 
in treatment decision making. Two fertility experts boil down 
these complex issues.

P rofessional societies, global organiza-
tions, and advocacy groups are con-
tinually working toward the goal of 

having the costs of infertility care covered by 
insurance carriers. Paramount to that effort 
is obtaining recognition of infertility as a bur-
densome disease. In this Update, we sum-
marize national and international initiatives 
and societal trends that are helping to move 
us closer to that goal, and we encourage  
ObGyns to lead advocacy efforts.

Next, we detail several notable new fea-
tures available in the annual report of the So-
ciety for Assisted Reproductive Technology 
(SART), an online interactive document that 
can be used to assist clinicians and patients 
in treatment decisions.

We also tackle the complexities of 
embryo selection for in vitro fertilization 
(IVF) and describe a potentially promising 
aneuploidy screening test, and explore its 
limitations.

Advances in recognizing  
infertility as a disease that merits 
insurance coverage

A rticle 16 of the United Nations Dec-
laration of Human Rights states that 
“Men and women of full age, with-

out any limitation due to race, nationality or 
religion, have the right to marry and to found 
a family. They are entitled to equal rights as P
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to marriage, during marriage and at its dis-
solution.”1 While few people value anything 
more than their family, the inability to have 
one because of infertility has long been in the 
shadows. Infertility is surrounded by myth, 
poorly understood by the public, rarely dis-
cussed in polite company, badly managed by 
physicians, and rarely covered by insurance. 
The current inadequacy of infertility insur-
ance coverage denies the basic human right 
to found a family and perpetuates gender 
inequalities.

Major reproductive medicine organiza-
tions globally have endorsed the definition of 
infertility as a disease that “generates disability 
as an impairment of function” (TABLE 1).2 Fortu-
nately, medical, societal, and judicial changes 
have resulted in progress for the 6.1 million 
women (and equivalent number of men) 
affected by infertility in the United States.3 

Professional group advocacy 
efforts, and judicial rulings
The World Health Organization (WHO) has 
addressed infertility over the past several 
decades, with the organization’s standards 
on semen analysis being the most recognized 
outcome. Progress has been limited, how-

ever, regarding global or national policy that 
recognizes the importance of infertility as a 
medical and public health problem.

In 2009, the glossary published by the 
WHO with the International Committee for 
Monitoring Assisted Reproductive Technol-
ogy (ICMART) defined infertility as a dis-
ease.4 This recognition is important because 
it aids policy making, insurance coverage, 
and/or other payments for services.

The WHO also has begun the pro-
cess of developing new infertility guide-
lines. Recently, the WHO held a summit on 
safety and access to fertility care, which was 
attended by many representatives of nation-
state governments and international experts. 
It is hoped that a document from those pro-
ceedings will reinforce the public health 
importance of infertility and support the 
need to promote equality in access to safe 
fertility care. WHO initiatives matter because 
they apply to nation-states.

In the United States, the American Soci-
ety for Reproductive Medicine (ASRM) for 
many years has recognized infertility as a dis-
ease. Only in 2017, however, did delegates at 
the American Medical Association’s annual 
meeting vote to support the WHO’s designa-
tion of infertility as a disease.

TABLE 1 How infertility is defined by the international glossary  
on infertility and fertility care2

Definition 

Infertility is a disease characterized by the failure to establish a clinical pregnancy after 12 months of 
regular, unprotected sexual intercourse or due to an impairment of a person’s capacity to reproduce 
either as an individual or with his/her partner. Fertility interventions may be initiated in less than 1 year 
based on medical, sexual and reproductive history, age, physical findings, and diagnostic testing. 
Infertility is a disease, which generates disability as an impairment of function.

Supporters of infertility as a disease 

•	 American Medical Association 

•	 American Society for Reproductive Medicine 

•	 European Society of Human Reproduction and Embryology 

•	 International Federation of Fertility Societies 

•	 International Federation of Gynecology and Obstetrics 

•	 March of Dimes 

•	 World Health Organization

•	 Multiple other global and regional professional societies
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Judicial views. In 1998, the US Supreme 
Court held that infertility is a disability under 
the Americans with Disabilities Act (ADA). 
The Court subsequently held, however, that a 
person is not considered disabled under the 
act if the disability can be overcome by miti-
gating or corrective measures. In 2000, a lower 
court held that, while infertility is a disability, 
an employer’s health plan that excludes treat-
ment for it is not discriminatory under the 
ADA if it applies to all employees.
Societal recognition. Interestingly, improved 
technology for oocyte cryopreservation has 
resulted in greater recognition of reproduc-
tive issues and the disparity in reproductive 
health societal norms and rights between 
men and women.

Media stories and gender issues in 
employment, especially in such high-profile 
industries as technology and finance, have 
highlighted long-standing inequities, many 
of which concern reproductive issues. These 
issues have been further disseminated by 
the #metoo movement. Some employers are 
beginning to respond by recognizing their 

employees’ reproductive needs and provid-
ing improved benefits for reproductive care.

ObGyns must continue  
to lead advocacy
Not all has been progress. Personhood bills 
in several states threaten basic reproduc-
tive rights of women and men. The ASRM 
and RESOLVE (the National Infertility Asso-
ciation) have taken leading roles in opposing 
these legislative initiatives and supporting 
reproductive rights.5

Advocacy efforts through events and 
trends have resulted in gradually improving 
the recognition of the burden of infertility, 
inadequate insurance coverage, and con-
tinuing gender inequalities in reproduction. 
Today, patients, professionals, and national 
and international organizations are coalesc-
ing around demands for recognition, access 
to care, and gender and diversity equality. 
While much remains to be done, progress 
is being made in society, government, the 
workplace, and the health care system.

ObGyns and other women’s health 
care providers can help continue the prog-
ress toward equality in reproductive rights, 
including access to infertility care, by dis-
cussing insurance inequities with patients, 
informing insurance companies that infer-
tility is a disease, and encouraging patients 
to challenge inadequate and unequal insur-
ance coverage of needed reproductive 
health care.

WHAT THIS EVIDENCE MEANS FOR PRACTICE

The time is now for ObGyns and other women’s health care providers 
to advocate for insurance coverage of infertility care. When our pa-
tients have inadequate coverage, we should encourage them to take 
action by contacting their insurance company and their employers 
to explain the reasons and argue for better coverage. Also, contact 
RESOLVE for additional information.

Latest SART report offers new  
features to aid in treatment  
decision making

Knowledge of the prognosis and its var-
ious treatment options is an impor-
tant aspect of infertility treatment. 

The SART recently updated its annual Clinic 

Summary Report (CSR), which includes valu-
able new features for patients and physicians 
considering assisted reproductive technol-
ogy (ART) treatment.6
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SART compiles complex data 
and reports outcomes
The SART has been reporting IVF outcomes 
and other ART outcomes since 1988. The soci-
ety’s annual report is widely read by consum-
ers, patients, physicians, and policy makers, 
and it has many important uses. However, 
the report is complicated and difficult to 
interpret for many reasons. For example, 
treatments are complex and varied (espe-
cially with application of new cryopreserva-
tion technology), and there are variations 
among clinics with respect to patient selec-
tion, protocols used, philosophy of practice, 
and numerous other variables.

Because of this, the SART states, “The 
SART Clinic Summary Report (CSR) allows 
patients to view national and individual 
clinic IVF success rates. The data presented 
in this report should not be used for compar-
ing clinics. Clinics may have differences in 
patient selection and treatment approaches 
which may artificially inflate or lower preg-
nancy rates relative to another clinic. Please 
discuss this with your doctor.”6

Nevertheless, the CSR is extremely use-
ful because it reports outcomes, which can 
lead to more informed patients and physi-
cians and thus better access to safe and effec-
tive use of ART. The SART has redesigned the 
CSR to make it more useful.

Redesigned CSR focuses on 
outcomes important to patients
In recent years, new technologies have 
increased dramatically the use of embryo 
cryopreservation, genetic testing, and single 
embryo transfer (SET). The new CSR format 
is more patient focused and identifies more 
directly the treatment burden: ovarian stimu-
lation, egg retrieval, intracytoplasmic sperm 
injection, preimplantation genetic testing 
(PGT), cryopreservation, frozen embryo 
transfer, and multiple cycles. It also focuses 
on the important patient outcomes, includ-
ing live birth of a healthy child, multiple 
pregnancy, number of cycles, and chances of 
success per patient over time (including both 
fresh and frozen embryo transfers).

Notable changes
A major change in the CSR is that there is a 
preliminary report for a given year and then 
a final report the following year. This helps 
to more accurately report cycles that have 
been “delayed” because of egg retrieval and 
embryo freezing performed in the reported 
year but then transferred in the following 
reporting year.
Cycle counting. A cycle is counted when a 
woman has started medications for an ART 
procedure or, in a “natural” cycle when no 
medications are used, the first day of men-
ses of the ART cycle. If several cycles are per-
formed to bank eggs or embryos, each will be 
counted in the denominator when calculat-
ing the pregnancy rate. This more accurately 
reflects the patient treatment burden and 
costs. A cycle cancelled before egg retrieval is 
still counted as a cycle.
Defining success. Success is characterized 
as delivery of a child, since this is the out-
come patients desire. Singleton deliveries 
are emphasized, since twin and higher-order 
multiple pregnancies have a higher risk of 
prematurity, morbidity, mortality, and cost. 
The percentages of triplet, twin, and single-
ton births contributing to the live birth rate 
are provided for each cycle group, as is pre-
maturity (TABLE 2, page 22).6

The end point of a treatment cycle can 
vary. The new CSR captures the success rate 
following one or more egg retrievals and the 
first embryo transfer (primary outcome), the 
success of subsequent cycles using frozen eggs 
or embryos not transferred in the first embryo 
transfer, and the combined contribution of the 
primary and subsequent cycles to the cumu-
lative live birth rate for a patient both in the 
preliminary report and the final report for 
any given year. The live birth rate per patient 
also is reported and includes the outcomes 
for patients who are new to an infertility cen-
ter and starting their first cycle for retrieval of 
their own eggs during the reporting year.
Outcomes and prognostic factors. Out-
comes are reported by multiple factors, 
including patient age and source of the eggs. 
These are important prognostic factors; sepa-
rating the data allows you to obtain a better 
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idea of both national and individual clinic 
experience by these factors.

The CSR also contains filters for infertility 
diagnosis, stimulation type, and other treat-
ment details (FIGURE).6 The filter is a useful 
feature because multiple types of treatment 
can be included or excluded. The outcome of 
different treatment interventions can then be 
estimated based on outcomes from the entire 
sample of US patients with similar character-
istics and interventions. This powerful tool 

can help patients and physicians choose the 
best treatment based on prognosis.
Personalized prognosis. An important new 
feature is the SART Patient Predictor (https://
www.sartcorsonline.com/predictor/patient), 
a model that permits an individual patient to 
obtain a more personalized prognosis. While 
the SART predictor uses only basic patient 
information, such as age, body mass index, 
and diagnosis, its estimate is based on the 
entire US sample of reported ART experience 
and therefore can help patients in decision 
making. Furthermore, the predictor calculates 
percentages for the outcome of one transfer of 
2 embryos, and 2 transfers of a single embryo, 
to demonstrate the advantages of SET that 
result in a higher live birth rate but a signifi-
cantly lower multiple pregnancy rate.

Summing up
The SART’s new CSR is extremely useful to 
patients and to any physician who cares for 
infertility patients. It can help users both 
understand the expected results from different 
ART treatments and enable better physician-
patient communication and decision making.

WHAT THIS EVIDENCE  
MEANS FOR PRACTICE

The updated annual SART Clinic Summary 
Report is an exceptionally valuable and 
easy-to-use online tool for you and your 
infertility patients.

TABLE 2 SART 2016 preliminary assisted reproductive technology outcomes6

Preliminary cumulative outcome per egg retrieval cycle, using patient’s own eggs

Age of woman

<35 35–37 38–40 41–42 >42

Number of cycle starts 44,899 24,645 23,842 12,427 9,797

Singletons 39.4% 28.9% 18.8% 10.1% 3.1%

Twins 8.1% 5.7% 3.0% 1.1% 0.2%

Triplets or more 0.2% 0.2% 0.1% 0.0% 0%

Live births  
(confidence range)

47.6% (47.2–48.1) 34.8% (34.2–35.4) 21.8% (21.3–22.4) 11.2% (10.6–11.7) 3.3% (3.0–3.7)

Abbreviation: SART, Society for Assisted Reproductive Technology.

FIGURE Filter report included in the 
SART National Summary Report6

The filter report, available from the “Filter” tab on 
the SART National Summary Report website menu 
bar, contains various factors that can be included 
or excluded for calculating outcomes.
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Embryo selection techniques  
refined with use  
of newer technologies

S ince the introduction of IVF in 1978, 
the final cumulative live birth rates 
per cycle initiated  for oocyte retrieval 

after all resulting embryos have been 
trasferred continue to rise, currently stand-
ing at 54% for women younger than age 35 
in the United States.7 A number of achieve-
ments have contributed to this remarkable 
success, namely, improvements in IVF labo-
ratory and embryo culture systems, advances 
in cryopreservation technology, availability 
of highly effective gonadotropins and gonad-
otropin–releasing hormone analogues, 
improved ultrasound technology, and the 
introduction of soft catheters for atraumatic 
embryo transfers.

Treatment now focuses on 
improved embryo selection
Now that excellent success rates have been 
attained, the focus of optimizing efforts in 
fertility treatment has shifted to improv-
ing safety by reducing the rates of multiple 
pregnancy through elective single embryo 
transfer (eSET), reducing the rates of miscar-
riage, and shortening the time to live birth. 
Methods to improve embryo selection lie at 
the forefront of these initiatives. These vary 
and include extended culture to blastocyst 
stage, standard morphologic evaluation as 
well as morphokinetic assessment of embry-
onic development via time-lapse imaging, 
and more recently the reintroduction of pre-
implantation genetic testing for aneuploidy 
(PGT-A), formerly known as preimplantation 
genetic screening (PGS).

Chromosomal abnormalities of the 
embryo, or embryo aneuploidies, are the 
most common cause of treatment failure fol-
lowing embryo transfer in IVF. The propor-
tion of embryos affected with aneuploidies 
significantly increases with advancing mater-

nal age: 40% to 50% of blastocysts in 
women younger than age 35 and about 90% 
of blastocysts in women older than age 42.8 

The premise with PGT-A is to identify these 
aneuploid embryos and increase the chances 
of success per embryo transfer by transfer-
ring euploid embryos.

That concept was initially applied to 
cleavage-stage embryos through the use of 
fluorescence in situ hybridization (FISH) 
technology to interrogate a maximum of 5 to 
9 chromosomes in a single cell (single blasto-
mere); however, although initial results from 
observational studies were encouraging, sub-
sequent randomized controlled studies unex-
pectedly showed a reduction in pregnancy 
rates.9 This was attributed to several factors, 
including biopsy-related damage to the cleav-
age-stage embryo, inability of FISH technol-
ogy to assess aneuploidies of more than 5 to 9 
chromosomes, mosaicism, and technical limi-
tations associated with single-cell analysis.

Second-generation PGT-A 
testing has promise, and 
limitations
The newer PGT-A tests the embryos at the 
blastocyst stage by using biopsy samples from 
the trophectoderm (which will form the future 
placenta); this is expected to spare the inner 
cell mass ([ICM] which will give rise to the 
embryo proper) from biopsy-related injury.

On the genetics side, newer technolo-
gies, such as array comparative genomic 
hybridization, single nucleotide polymor-
phism arrays, quantitative polymerase chain 
reaction, and next-generation sequenc-
ing, offer the opportunity to assess all 24 
chromosomes in a single biopsy specimen. 
Although a detailed discussion of these test-
ing platforms is beyond the scope of this 
Update, certain points are worth mentioning. P
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All these technologies require some form of 
genetic material amplification (most com-
monly whole genome amplification or mul-
tiplex polymerase chain reaction) to increase 
the relatively scant amount of DNA obtained 
from a sample of 4 to 6 cells. These amplifi-
cation techniques have limitations that can 
subsequently impact the validity of the test 
results.

Furthermore, there is no consistency 
in depth of coverage for various parts of the 
genome, and subchromosomal (segmental) 
copy number variations below 3 to 5 Mb may 
not be detected. The threshold used in bio-
informatics algorithms employed to interpret 
the raw data is subject to several biases and 
is not consistent among laboratories. As a 
result, the same sample assessed in different 
laboratories can potentially yield different 
results.

In addition to these technical limita-
tions, mosaicism can pose another biologic 

limitation, as the biopsied trophectoderm 
cells may not accurately represent the chro-
mosomal makeup of the ICM. Also, an 
embryo may be able to undergo self-cor-
rection during subsequent stages of devel-
opment, and therefore even a documented 
trophectoderm abnormality at the blasto-
cyst stage may not necessarily preclude that 
embryo from developing into a healthy baby.
Standardization is needed. Despite wide-
spread promotion of PGT-A, well-designed 
randomized clinical trials (RCTs) have not 
yet consistently shown its benefits in improv-
ing pregnancy rates or reducing miscarriage 
rates. Although the initial small RCTs in a 
selected group of good prognosis patients 
suggested a beneficial effect in ongoing 
pregnancy rates per transfer, the largest 
multicenter RCT to date did not show any 
improvement in pregnancy rates or reduc-
tion in miscarriage rates.10 In that study, a 
post hoc subgroup analysis suggested a pos-
sible beneficial effect in women aged 35 to 40. 
However, those results must be validated and 
reproduced with randomization at the start 
of stimulation, with the primary outcome 
being the live birth rate per initiated cycle, 
instead of per transfer, before PGT-A can be 
adopted universally in clinical practice.

With all the above considerations, the 
ASRM has appropriately concluded that “the 
value of preimplantation genetic testing for 
aneuploidy (PGT-A) as a screening test for 
IVF patients has yet to be determined.”11 

WHAT THIS EVIDENCE MEANS FOR PRACTICE

Standardization of clinical and laboratory protocols and additional 
studies to assess the effects of PGT-A on live birth rates per initi-
ated cycles are recommended before this new technology is widely 
adopted in routine clinical practice. In our practice, we routinely 
offer and perform extended culture to blastocyst stage and stan-
dard morphologic assessment. After a thorough counseling on the 
current status of PGT-A, about 15% to 20% of our patients opt to 
undergo PGT-A.
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