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Decision-making surrounding the use of preimplantation genetic testing
for aneuploidy reveals misunderstanding regarding its benefit
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Abstract

Purpose We aimed to explore how patients make decisions regarding use of preimplantation genetic testing for aneuploidy (PGT-
A) for in vitro fertilization (IVF).

Methods This is a cross-sectional survey at an academic medical center. Three hundred subjects initiating an IVF cycle over
8 weeks were asked to complete a validated survey to determine how they decided whether or not to pursue PGT-A. All patients
were previously counseled that the primary goal of PGT-A is to maximize pregnancy rates per embryo transfer. Survey responses
were compared between those who elected PGT-A and those who did not with a chi-squared or ¢ test.

Results Of 191 subjects who completed the survey, 117 (61%) planned PGT-A, while 74 (39%) did not. Among those who
decided to undergo PGT-A, 56% stated their primary reason was to have a healthy baby, while 18% chose PGT-A to reduce the
incidence of birth defects, and 16% aimed to decrease the risk of miscarriage. Patients who decided not to pursue PGT-A stated
they prioritized avoiding the scenario in which they might have no embryos to transfer (36%) or reducing cost (31%). Both
groups rated physicians as the single most important source of information in their decision-making (56% vs 68%, p = NS).
Conclusions Patients who chose to undergo PGT-A have different priorities from those who do not. Many patients planning PGT-
A do so for reasons that are not evidence-based. While patients cite physicians as their primary source of information in the
decision-making process, rationales for selecting PGT-A are inconsistent with physician counseling.

Keywords Preimplantation genetic testing (PGT) - Aneuploidy screening - In vitro fertilization (IVF) - Patient perspectives -
Patient counseling - Medical decision-making

Introduction Committee of the American Society for Reproductive
Medicine (ASRM) asserts that the limited nature of these data
leaves the value of PGT-A as a universal screening test unde-

termined [7]. In theory, transfer of genetically screened eu-

Preimplantation genetic testing for aneuploidy (PGT-A) by
analysis of 24-chrosome copy number has been increasingly

adopted [1] despite controversy surrounding its utility [2—4].
While several studies have suggested the use of PGT-A with
blastocyst trophectoderm biopsy increases clinical pregnancy
and live birth rates in select populations [5, 6], the Practice
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ploid embryos should result in increased pregnancy and live
birth rates and decreased rates of spontaneous pregnancy loss
and viable trisomies [8]. Unfortunately, while genetic testing
platforms have advanced considerably [9, 10], there are cur-
rently limited data supporting the proposed benefits of blasto-
cyst trophectoderm biopsy with 24-chromosome analysis for
PGT-A.

Shared decision-making is a pillar of the provider-patient
relationship. However, it hinges on not only the presentation
of accurate data on risks and benefits of interventions, but also
an understanding of patient preferences [11]. Providers dis-
agree as to the relative benefits of PGT-A with an attendant
wide variety in recommendations for or against the use of this
technology [12]. As a result, it is likely that patients are
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receiving conflicting recommendations surrounding the use or
disuse of this technology. Furthermore, there are no data de-
scribing patient preferences when weighing perceived risks
and benefits of PGT-A. We sought to understand how patients
make decisions regarding the use of PGT-A in a high-volume
academic medical center’s assisted reproductive technology
(ART) practice.

Methods

The cross-sectional survey was created at the University of
California San Francisco (UCSF) and assessed for clarity
and validity by a research group with experience in survey
methodology. It was then trialed on 10 patients from the
UCSF Center for Reproductive Health for readability and con-
tent validity, or the degree to which the survey accurately
assessed the factors involved in decision-making surrounding
the use of PGT-A. The final survey contained 12 questions
and was designed to take no more than 5 min to maximize
participation and survey completion. The survey included
questions addressing whether or not a subject planned to pur-
sue PGT-A, where/from whom information was obtained to
make this decision, their perceived level of knowledge sur-
rounding the use of PGT-A, and how influential various fac-
tors were in their decision-making process (rated on a visual
scale from not influential/0 to extremely influential/100).
Ultimately, subjects were asked to select the decisive factor
from a list of potential considerations in their decision-making
process.

This 12-question survey was distributed on paper to 300
consecutive patients over an 8-week period at the time of their
IVF baseline ultrasound or during an IVF injection class just
prior to a planned IVF cycle.

All patients were previously counseled on the benefits,
risks, and alternatives of PGT-A on at least three different
occasions: (1) in a physician-led seminar, (2) in an individual
consultation with their physician, and (3) in an appointment
with an in-house genetic counselor. The information given
was that PGT-A technology afforded the opportunity to select
embryos with the potential to maximize pregnancy rates per
embryo transfer. We further emphasized that PGT-A does not
confirm a healthy baby or minimize birth defects. Patients
planning IVF with or without PGT-A were included while
those planning oocyte cryopreservation were excluded. Each
subject was invited to participate only once. As the survey was
available only in English, non-English speakers were exclud-
ed. The study was approved by the UCSF Committee on
Human Research.

Statistical analyses were performed using STATA version
14 (Stata Corp., College Station, TX). Statistical significance
was defined by two-sided p values < 0.05. Survey responses
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were compared between those who elected PGT-A and those
who did not with a chi-squared or ¢ test, where appropriate.

Results

Of 300 patients approached, 191 subjects (64%) completed
the survey. One hundred seventeen (61%) planned PGT-A,
while 74 (39%) did not. The mean age was identical between
groups at 38 £5 years. Patients who elected to undergo PGT-
A rated themselves more knowledgeable surrounding the
technology when compared with those who did not (58 vs
47 on scale 0 to 100, p = 0.02). Patients planning PGT-A rated
a desire to have a healthy baby, reduce miscarriage risk, and
reduce incidence of birth defects as more influential when
compared to those who did not plan to pursue PGT-A.
Those forgoing PGT-A rated highly a motivation to reduce
time to pregnancy and avoid having no embryos for transfer
(Table 1). Among those who decided to undergo PGT-A, 56%
stated their primary reason was to have a healthy baby, while
18% chose PGT-A to reduce the incidence of birth defects,
and 16% aimed to decrease the risk of miscarriage (Fig. 1).
Patients who decided not to pursue PGT-A stated they prior-
itized avoiding the scenario in which they might have no em-
bryos to transfer (36%) or reducing cost (31%) (Fig. 2). Both
groups rated physicians as the single most important source of
information in their decision-making surrounding the use of
PGT-A (56% PGT-A vs 68% no PGT-A, p =NS).

Discussion

We demonstrate that patients who choose to undergo PGT-A
have different priorities from those who do not and that many
patients planning PGT-A do so for reasons that are not evi-
dence-based. Furthermore, while patients cite physicians as
their primary source of information in the decision-making

Table 1  Factors influencing decision to pursue PGT-A by treatment
plan
Influence from 0 to 100 No PGT-A PGT-A  p value®
n="74 n=117
Having healthy baby 48+33 88+23  <0.001
Reduce miscarriage risk 45+33 78+28  <0.001
Reduce birth defect risk 44+33 82+24  <0.001
Reduce time to pregnancy 32+33 48+36  0.004
Avoid no embryos to transfer 58+35 47+£33  0.04
Concern regarding harm of biopsy =~ 46+ 34 44+£27 NS
Cost 35+31 30£30 NS

a1 test
All values mean = SD
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Fig. 1 Reported most influential Reduce Time to Avoid No Transfer
factor guiding decision among Pregnancy 6%
those who planned PGT-A 3%
Reduce Birth
Defects ™~ Healthy Baby
18% 57%
Cost
0%
Reduce
i .
|s;a6|;;:age Reduce Harm from
Biopsy
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process, rationales for selecting PGT-A at our institution are
inconsistent with the counseling provided by physicians and
genetic counselors.

It has been well-documented that patients retain only a
fraction of the information imparted by medical providers
[13, 14]. This has been demonstrated across medical special-
ties, despite attempts to improve retention of information by
patients with interventions targeting providers [15] and pa-
tients alike [16, 17]. While information recall by patients is
low, information that is “recalled” is often inaccurate or
misconstrued [18]. In the field of reproductive medicine,
knowledge about reproductive health has been demonstrated
to be suboptimal among patients attending fertility clinics
[19]. Reasons for poor retention of medical information in-
clude both clinician- and patient-related factors [20]. Poor
communication skills by physicians and the use of medical

terminology likely exacerbate inattention, fundamental lack
of understanding, or preconceived notions held by patients.
Regardless of the reason, there is an ethical imperative for
clinicians to counsel patients in a manner that they can under-
stand so that patients may be informed consumers of medical
services. In the fee-for-service environment of assisted repro-
duction, this is particularly critical.

Despite explicit counseling that PGT-A does not afford an
opportunity to obtain offspring free of genetic disease, three
quarters of all patients who selected PGT-A indicated they did
so to either have a healthy baby or reduce the risk of birth
defects. While the use of PGT-A with transfer of an euploid
embryo has the theoretical potential to reduce the incidence of
aneuploid live birth from ART, this outcome is relatively un-
common [21] and has not been studied with respect to the use
of PGT-A. Certainly, substantially more factors are responsible

Fig. 2 Reported most influential
factor guiding decision among
those who did not plan PGT-A

Avoid No Transfer
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7%
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Cost
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Healthy Baby
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for the health of a neonate than chromosomal copy number.
Furthermore, aneuploidy testing, even if perfectly accurate,
does not assess for birth defects nor has it been demonstrated
to guarantee a healthy live birth. Improved counseling of pa-
tients regarding differences between assessment of chromo-
some copy number and testing for genetic/non-genetic disease,
as well as the multi-factorial etiology for many birth defects,
may be needed to reinforce this point.

Approximately one in six individuals planning to undergo
PGT-A did so with a stated desire to reduce miscarriage risk.
Early pregnancy loss is largely due to aneuploidy, providing
biologic plausibility for the use of PGT-A among patients
desiring to avoid miscarriage. However, data have not yet
demonstrated an association between its use and this outcome.
Among patients with recurrent pregnancy loss, one retrospec-
tive study demonstrated similar clinical pregnancy and mis-
carriage rates between individuals who underwent PGT-A and
those electing expectant management [22]. Providers need to
acknowledge the difference between this theoretical benefit of
PGT-A and what the data have shown thus far with respect to
PGT-A and miscarriage risk. Additionally, patients undergo-
ing PGT-A rated a desire to reduce time to pregnancy as more
important in the decision-making process when compared to
those who elected not to use PGT-A and some rated this as the
single most important factor influencing their decision.
Unfortunately, while time to live birth is the ideal outcome
measure, it has not yet been assessed in an RCT [23]. Thus,
while PGT-A may improve the chances of live birth per trans-
fer, patients need to understand the difference between this
and time to live birth per cycle start.

Patients declined PGT-A for a variety of reasons. Most
commonly, these patients cited wanting to avoid the possibil-
ity of having no embryo for transfer. The reliance of prior
RCTs on randomization at the blastocyst stage [6, 24] pre-
cludes a true understanding of how the requirement of blasto-
cyst culture for PGT-A with trophectoderm biopsy impacts
live birth rates. Additionally, some patients indicated they
chose not to pursue PGT-A due to cost. While the technology
is associated with cost, it is unclear if its use affords a cost-
savings by reducing transfer number. Additional data are
needed to inform patients of the cost-effectiveness of PGT-A
[7]. Finally, a minority of patients indicated they did not pur-
sue PGT-A primarily due to concern regarding harm of biopsy
to the embryo. However, a non-selection study in which half
of embryos were biopsied with subsequent transfer without
influence from PGT-A results indicated that blastocyst biopsy
did not appear to reduce implantation potential [25], suggest-
ing this concern lacks a basis in evidence.

The current study is limited by the closed nature of the
survey questions. While subjects were allowed to write-in ad-
ditional factors influencing their decision-making surrounding
the use of PGT-A, it is possible that respondents did not avail
themselves of this opportunity. As a result, additional factors
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may have played a role but are not discussed. Additionally,
while survey content was validated prior to implementation,
it is possible that some of the offered rationales for pursuing
PGT-A were misunderstood. Pursuing PGT-A to “have a
healthy baby” was the most common selection in open-
ended questioning during the validation phase of this survey
and was thus included in the final survey. While we acknowl-
edge that all patients would likely select a technology that
offered a chance to increase the probability of having a healthy
baby, it is our practice to explicitly counsel patients that PGT-A
does not provide this outcome. This should be clarified in
counseling with patients to indicate that PGT-A has not been
shown to reduce the incidence of genetic/non-genetic disease.

While the second iteration of PGT-A with 24-chromosome
copy number screening offers many theoretical benefits, more
RCTs are needed to guide counseling and assist with identifi-
cation of the appropriate patient population for use of this
technology. Furthermore, as demonstrated by this survey, en-
hanced scrutiny of provider counseling and patient under-
standing is needed given the discrepancy between the stated
content of counseling by providers and patient interpretation.
Finally, patient preferences are likely to remain paramount
where clinical equipoise exists.

Compliance with ethical standards

The study was approved by the UCSF Committee on Human Research.
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