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Abstract
Purpose: To create a Choosing Wisely Canada list of the top 5 diagnostic and therapeutic interventions
that should be questioned in Reproductive Endocrinology and Infertility in Canada.

Methods: The Canadian Fertility and Andrology Society (CFAS) National Working Group developed an
initial list of recommendations of diagnostic and therapeutic interventions that are commonly used, but
are not supported by evidence, and could expose patients to unnecessary harm. These were chosen
based on their prevalence, cost, potential for harm, and quality of supporting evidence. A modi�ed Delphi
consensus was used over 5 rounds to generate ideas, review supporting evidence, assess clinical
relevance, estimate recommendation impact and narrow the recommendations list to 5 items.

Results: Fifty unique ideas were �rst proposed by the working group, and after 5 rounds including a
survey of Canadian Fertility and Andrology Society (CFAS) members, the �nal list of recommendations
was created, including topics related to unnecessary investigations and interventions for patients with
infertility and recurrent pregnancy loss, and those undergoing IVF. In this article, we describe not only the
Delphi process used to determine the list, but also provide a summary of the evidence behind each of the
�nal recommendations.

Conclusions: The list of 5 recommendations highlights opportunities to initiate conversations between
clinicians and patients about the risks, bene�ts, harms and costs of unnecessary fertility treatments and
procedures in a Canadian context. 

Introduction
Fertility treatments can be expensive and di�cult to access for many people [1]. Despite Canada’s public
health care system, there is a patchwork of coverage for fertility care with signi�cant variation from
province to province [2]. Given the absence of universal public funding for fertility services, there is
potential for con�icts of interest when physicians or clinics stand to pro�t from ordering tests or
interventions; this is compounded when there is limited evidence supporting a bene�t to patients [3].
Furthermore, it is well established that patients undergoing fertility treatments can experience anxiety and
stress, and may be more willing to undertake unproven and costly tests, treatments, and procedures to
achieve successful pregnancies [3]. Beyond costs, these treatments can cause harms including side
effects, time away from work and home, and mental health impacts [2].

Despite the availability of fertility treatment add-ons, there is limited evidence for many of the commonly
used diagnostic and therapeutic interventions in fertility medicine [4]. Choosing Wisely is an international
clinician-led movement that aims to bring awareness to such unnecessary and unproven investigations
and treatments across all �elds of healthcare, including Reproductive Endocrinology and Infertility (REI)
[5]. With the support of over 50 Canadian clinician societies, Choosing Wisely Canada (CWC) has released
more than 300 recommendations of tests and treatments that are commonly used in a specialty, but are
not supported by evidence, and could expose patients to unnecessary harm [6]. While the American
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Society for Reproductive Medicine (ASRM) has released 10 Choosing Wisely recommendations for REI,
their list focused almost exclusively on evaluation of infertility rather than treatment of infertility [7]. In
addition, as there was no list of recommendations speci�c to the Canadian context, our objective was to
create a CWC recommendations list on behalf of the Canadian Fertility and Andrology Society (CFAS) of
the top 5 diagnostic and therapeutic interventions in REI that should be questioned in clinical practice. In
this article we describe our multistage Delphi methodology used to derive the list, as well as summarize
the evidence supporting each recommendation.

Methodology: How The List Was Created
The CFAS commissioned a national working group to create the CWC recommendations list. Eleven
volunteer Canadian clinicians with diverse expertise in REI were recruited to participate, including 7 REI
specialist physicians, 2 embryologists, 1 nurse practitioner, and 1 general gynecologist. Team members
had variable years of experience, setting of practice, and research expertise. The Delphi consensus is an
approach used to achieve convergence from a diverse group of experts on complex, real-world issues,
and has been used for development of other Choosing Wisely lists, including CWC’s obstetrics and
gynecology list of 10 recommendations [8, 9]. We used a modi�ed Delphi consensus approach consisting
of 5 rounds to generate ideas, review best available research evidence, assess clinical relevance, estimate
impact, and narrow the recommendations to a �nal list of 5 (Figure 1).

Round 1 of the Delphi process solicited ideas from working group members based on their expertise,
omitting any duplicate suggestions. In round 2, these proposed items were evaluated via an online
anonymous survey administered to the working group, asking each member to rate items on a 5-point
Likert scale (from 1, strongly disagree, to 5, strongly agree) based on degree of agreement with the item’s
inclusion in the list. An item was carried forward if at least 1 of 4 criteria were met: complete consensus
was achieved (all members answered agree or strongly agree), all responses were neutral (neither agree
or disagree) or positive (agree or strongly agree), mean Likert scores were greater than or equal to 4.0, or
the item was on the ASRM Choosing Wisely list [7].

Round 3 consisted of evaluation of the list by the working group in an in-person meeting held in Toronto,
Ontario. Prior to the meeting, literature reviews were conducted to ensure that relevant evidence was
applied to each item. During the meeting, each item was discussed in the context of the literature, and at
the conclusion of the meeting, an anonymous survey was again administered. Using the aforementioned
criteria, items carried forward to round 4 were then included in an online survey distributed to the national
CFAS membership via email. This survey asked respondents to evaluate each item in several domains:
degree of agreement with including the recommendation (i.e. very important - include, moderately
important – consider inclusion, not important - do not include), prevalence of the issue, cost of the
intervention, potential for harm, and �nally a binary option for each item asking participants whether or
not they felt the recommendation should be included in the top 5 list.
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Data analysis was completed using Microsoft Excel 2016 software. Descriptive statistics were used to
calculate means and proportions. Content agreement was determined by the sum of “very important” and
“moderately important” responses for each item. Prevalence, cost, and potential for harm responses were
combined into an aggregate score for each item, weighing each domain equally. Round 5 involved using
this information in addition to guidance and feedback from the CFAS Board of Directors to compose the
�nal list, which was approved by the working group, the CFAS Board of Directors, and CWC before
publication (Table 3).

Results Of The Delphi Consensus Process
In round 1, the working group generated 50 unique ideas of items in fertility practice that are potentially
unnecessary. Round 2 narrowed this to 28 items, round 3 to 14 items, and round 4 to 13 items, which
were then evaluated in the national CFAS membership survey for the �nal round (Figure 1). One-hundred-
and-twenty-nine CFAS members responded to this survey, which was distributed to approximately 600
members who agreed to be contacted by email correspondence, achieving a 21.5% response rate (Table
1). Results of the survey were reviewed by the working group, who created the �nal recommendations list
based on those with the 5 highest content agreement scores, and the 5 highest aggregate scores for
prevalence, cost, and potential for harm (Table 2). Supporting literature for each item was included in the
descriptions in the �nal list (Table 3).
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Table 1
CFAS Membership Online Survey Demographics

  n (%)*

Professional Background  

MD 46 (35.7)

Nurse 14 (10.9)

Embryologist 41 (31.8)

Counselor 8 (6.2)

Administrator 2 (1.6)

Other 21 (16.3)

Gender  

Male 36 (27.9)

Female 92 (71.3)

Prefer not to share 1 (0.8)

Years Working in Fertility  

0-5 years 31 (24.2)

6-10 years 29 (22.7)

11-20 years 29 (22.7)

>20 years 39 (30.5)

*Percentages are rounded to one decimal point, therefore, the sum of values in each category may not
add to exactly 100.

 



Page 6/15

Table 2
CFAS National Membership Survey Results for the Top 5 Items

Item Sum of
Very
Important &
Moderately
Important
Responses

Issue
Prevalence*

Cost* Potential
for
Harm*

Aggregate
Score (%)
of issue
prevalence,
cost, &
potential
for harm

Recommended
to Include in
Top 5 List*

1. PGT 54 (69.2) 28 (50.91) 55
(94.83)

42
(73.68)

73.1 40 (69.0)

2. High dose
gonadotropins

49 (64.5) 39 (70.91) 42
(76.36)

37
(67.27)

71.5 30 (53.6)

3. Assisted
hatching

49 (62.8) 34 (59.65 37
(66.07)

33
(58.93)

61.6 29 (51.8)

4. Immune
therapy

52 (67.5) 17 (30.36) 43
(78.18)

43
(75.44)

61.3 37 (66.1)

5. DNA
fragmentation

54 (68.4) 30 (54.55) 46
(85.19)

13
(24.07)

54.6 31 (54.4)

*Expressed as n (%) of respondents who answered “Yes,” in a yes or no question about whether the
issue is prevalent, costly, has potential for harm, or should be in the top 5 list; note that respondents
were able to skip questions.

 

Table 3
Final Recommendations List

Recommendation
Number

Recommendation

1 Don’t routinely perform preimplantation genetic testing for aneuploidy screening
on patients undergoing IVF

2 Don’t prescribe gonadotropins in doses of over 450 units daily for controlled
ovarian stimulation in IVF

3 Don’t routinely perform laser-assisted hatching on fresh embryos prior to
transfer

4 Don’t prescribe corticosteroids, IVIG, leukemia inhibitory factor, or lymphocyte
immunization therapy for patients undergoing IVF, those with a history of
recurrent implantation failure, or those with recurrent pregnancy loss

5 Don’t routinely perform sperm DNA fragmentation testing

 

Summary of Recommendations with Supporting Evidence
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Recommendation #1: Don’t routinely perform preimplantation genetic testing for aneuploidy screening on
patients undergoing IVF.

Aneuploidy is a well-established cause of implantation failure, miscarriage, and pregnancy anomalies,
and is known to increase in frequency with advancing oocyte age [10-12]. Pre-implantation genetic
testing for aneuploidy (PGT-A) was developed to select euploid embryos for transfer with the goal of
increasing live birth rate [13]. Despite its common use in Canada and the United States, there are several
randomized control trials (RCTs) looking at PGT-A using blastocyst biopsy with no clear evidence of
bene�t [14]. One study comparing single euploid embryo transfer with untested blastocyst transfer
demonstrated no statistically signi�cant difference in ongoing pregnancy rate when fresh and �rst frozen
embryo transfer cycle were included in the analysis [15]. Likewise, an RCT comparing single euploid
transfer with double embryo transfer of untested embryos showed no difference in live birth rate [16, 17].
While a higher live birth rate was demonstrated in one study of patients randomized to receive either a
double euploid embryo transfer or a double untested embryo transfer, this study has been questioned for
its applicability because double embryo transfer is not the standard practice in Canada due to the
increased risk of multiple gestation [18]. Similarly, in patients with recurrent pregnancy loss (RPL), there
are no RCTs demonstrating a bene�t of in vitro fertilization (IVF) with PGT-A compared with spontaneous
conception, and in fact there may be an increase in time to pregnancy [13].

In summary, while PGT-A may be an appropriate choice for select patients who are counselled on the
indications, limitations, and risks, it should not be recommended routinely to all patients. In addition to
there being no clear bene�t of routine PGT-A, there are also potential harms including risk of false positive
�ndings and embryo loss, as well as additional costs and increased time spent waiting for results [13,
14].

Recommendation #2: Don’t prescribe gonadotropins in doses of over 450 units daily for controlled
ovarian stimulation in IVF.

High doses of gonadotropins during IVF has signi�cant potential for harm without evidence of bene�t.
Ovarian Hyperstimulation Syndrome (OHSS) is a well-known potential harm of high-dose gonadotropin
stimulation with the potential for life-threatening complications in severe forms [19, 20]. An RCT from
2007 of patients under the age of 38 was terminated prematurely when an interim analysis demonstrated
a lower embryo aneuploidy rate in patients with lower-dose stimulation (150 units daily) compared with
higher-dose stimulation (225 units daily), with a similar number of chromosomally normal embryos
created despite fewer oocytes retrieved, and a similar pregnancy rate per cycle start [21]. In a retrospective
population-based study of 77,956 IVF cycles and 36,270 consecutive transfers from frozen/thawed
embryos, the live birth rate in fresh IVF cycles improved as the number of eggs retrieved increased up to
11 oocytes, at which point the live birth rate plateaued around 30% [22]. When this same study included
analysis of both fresh and frozen embryo transfers, the cumulative live birth rate increased per oocyte
retrieved up to approximately 20 eggs where it plateaued at 45.8%; however, the incidence of severe OHSS
increased signi�cantly by the number of oocytes, particularly if more than 18 oocytes were retrieved [22].
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While thromboembolic events were rare, a total of 16 events in 14 patients were observed, and occurred
only when 15 or more eggs were retrieved [22].

Other potential risks of high-dose gonadotropin stimulation in pregnancies achieved through IVF with
fresh embryo transfer is an association with higher rates of small for gestational age and low birth
weight neonates in those with high estradiol levels in the late follicular phase [20]. In summary, balancing
the limited bene�ts of obtaining a high number of oocytes with the increasing risk of OHSS as
gonadotropin doses increase, gonadotropins should not be prescribed over 450 units daily.

Recommendation #3: Don’t routinely perform laser-assisted hatching on fresh embryos prior to transfer.

Laser-assisted hatching (AH) is a process by which the zona pellucida of the embryo is breached or
thinned out prior to transfer with the goal of facilitating improved embryo expansion for increased
pregnancy rates [23]. Risks of AH include embryo injury, unknown effects on fetal and childhood
development and disease, and increased rates of monozygotic twinning [24]. A 2012 Cochrane Review of
AH looked at 31 trials including 1,992 clinical pregnancies in 5,728 patients [23]. They demonstrated a
slightly improved pregnancy rate with AH in analysis of all 31 trials, but when only the 9 RCTs that
included information on live birth rate were analyzed, there was no signi�cant difference in rates of
clinical pregnancy or live birth [23]. Since this analysis, there have been prospective clinical trials
demonstrating no bene�t to AH in those undergoing fresh embryo transfer for advanced reproductive age
(35-42 years old), male factor infertility, and endometriosis [25-27]. Furthermore, the National Institute of
Clinical Excellence (NICE) guidelines recommend against AH because it has not been proven to increase
pregnancy rates [28]. Given a paucity of literature indicating a clear bene�t of AH for fresh embryo
transfer, in addition to the potential risks and increased costs, it should not be routinely applied.

Recommendation #4: Don’t prescribe corticosteroids, IVIG, leukemia inhibitory factor, or lymphocyte
immunization therapy for patients undergoing IVF, those with a history of recurrent implantation failure,
or those with recurrent pregnancy loss.

There is a lack of convincing evidence that immunological medications improve pregnancy rates, and
there are signi�cant potential side effects. While there is biological plausibility behind the theory that
suppressing the immune system can improve outcomes for patients with a history of implantation failure
or RPL, meta-analyses have failed to demonstrate improvement in pregnancy or live birth rate with the
use of steroids, granulocyte colony-stimulating factor, leukemia inhibitory factor, or immunoglobulin in
those undergoing IVF [29, 30]. Additionally, there is potential for harm, as these immunosuppressive
medications may lead to a host of possible side effects including increased susceptibility to infection,
venous thromboembolism, and fracture, and often pose added �nancial strain [31]. For patients with RPL,
the literature is more con�icting with a few small studies showing there may be some bene�t with
speci�c immune therapies; larger clinical trials exploring the impact on live birth rate are needed to
demonstrate effectiveness before these medications are routinely offered [30]. In the context of RPL, the
recommendation is to avoid IVIG and lymphocyte immune therapy, where the literature clearly
demonstrates a lack of bene�t of these medications [30]. Given the absence of clear evidence supporting
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immunological therapies in improving pregnancy rates across a variety of patient contexts in addition to
the aforementioned potential side effects, these medications should not be prescribed outside of a
research setting.

Recommendation #5: Don’t routinely perform sperm DNA fragmentation testing.

Sperm DNA fragmentation testing is a commonly performed test for which abnormal results have been
associated with lower fertilization and pregnancy rates, poorer embryo quality, and higher miscarriage
rates [32]. Despite these associations, abnormal results often do not lead to a change in management
[32]. Various testing methods for sperm DNA fragmentation exist with inconsistent cut-off values for
abnormal results, making evaluation of the literature di�cult to generalize; furthermore, there are no
studies in which the rate of spontaneous conception is compared with the rate of conception after
assisted reproductive therapy (ART) in those with high DNA fragmentation. Sperm DNA fragmentation
testing has been traditionally recommended for many indications including for patients with varicocele
and abnormal semen parameters, unexplained infertility, RPL, intrauterine insemination (IUI) failure, and
IVF or intracytoplasmic sperm injection (ICSI) failure [33]. In a meta-analysis of 30 studies on pregnancy
rates associated with sperm DNA fragmentation testing in patients undergoing IVF with ICSI, regression
analysis revealed little predictive value for the tests included in the studies (including Sperm Chromatin
Structure Assay, TUNEL, and Comet assay) in terms of predicting pregnancy outcomes [32]. In summary,
based on a paucity of evidence supporting the clinical application of sperm DNA fragmentation testing, it
should not be routinely applied.

Discussion
We used a rigorous Delphi process to achieve consensus on the controversial and challenging topic of
unnecessary and unproven fertility investigations and treatments in Canada. Our recommendations list is
designed to initiate conversations between clinicians and patients about resource stewardship, and also
to raise awareness amongst clinicians in our specialty about the potential harms of unnecessary care.
This list represents consensus through a national multidisciplinary society across clinician groups (e.g.
physicians, nurses, embryologists) and other professionals involved in fertility care (e.g. lawyers,
counselors). We purposely engaged members of allied health in this process because of their signi�cant
in�uence on fertility treatment decisions, including around the application of treatment add-ons in IVF. Of
particular note, this manuscript was written during the COVID-19 global pandemic, which adds another
layer of importance to conversations around resource stewardship [34]. There is certainly a pressing need
to reshape the delivery of fertility care to reduce the risk of harms posed by potential virus exposure from
unnecessary in-person clinical encounters [35].

There are important ethical considerations in the provision of fertility care in Canada, particularly given
the combination of public and private funding in Canadian fertility care and elsewhere. Supporters of IVF
add-ons argue that offering unproven technologies with biological plausibility to improve the chance of
conception respects patient autonomy and expands patient choice [36, 37]. Conversely, autonomy must



Page 10/15

be balanced with the professional responsibility to provide treatments that are effective and evidence-
based, and to avoid those of questionable safety with potential harms [38]. Some ethicists and clinicians
furthermore argue that new fertility therapies should undergo thorough investigation starting from
hypothesis-driven basic research, to testing on donated human embryos and/or performing clinical trials
prior to adoption into clinical practice [37]. It is arguable that voluntary informed consent, in which
patients must understand the risks and bene�ts of proceeding with an intervention, is not truly possible
for investigations or treatments in which there is insu�cient evidence on clinical effectiveness and safety
[37, 39]. Additional potential downsides to providing patients with options for unproven therapies include
increased cost, creation of false hope, risk of harm to patients or embryos, and risk for the intervention to
hinder or delay patients in achieving pregnancy. In the foregoing examples, resource stewardship
principles should be balanced with considerations of patient autonomy and choice.

More research is needed around the use of fertility add-ons, as well as patient attitudes towards them. A
survey of patients at fertility clinics in the United Kingdom (UK) found that 74% of respondents had used
at least one fertility treatment add-on, a rate that has increased over time, and that the use of add-ons
was associated with privately funded care [40]. Supporting the reasoning behind creating our
recommendations list, in 2019, the UK’s Human Fertilisation and Embryology Authority (HFEA) created a
consensus statement on criteria for the responsible use of fertility treatment add-ons, based on the
principle: “Where there is no evidence to support safety and e�cacy, treatment add-ons should only be
offered to patients in a research setting with sound methodology and approval from a research ethics
committee” [41]. Similar to our list, HFEA includes assisted hatching, pre-implantation genetic testing, and
reproductive immunology tests and treatments in their tra�c light system cautioning patients against the
use of these add-ons for a lack of supporting evidence [41]. Interestingly, the American Choosing Wisely
list for REI has little overlap with our �nal recommendations list, with a particular focus on investigations
to question, rather than treatments, which potentially relates to our differing healthcare systems [7].

Limitations of creating this list through a modi�ed Delphi approach include the di�culty in staying
abreast of the ever-evolving literature during the process, requiring recognition that with development of
new technologies we will need to incorporate new recommendations or change recommendations over
time. CWC requires societies to review lists annually, however given resource and time constraints, these
reviews do not require applying the Delphi approach each time. During list development, there were
challenges relating to regional variations in practice across the country (e.g. PGT-A is performed at high
rates in some jurisdictions, and seldomly in others). Signi�cant resistance to including some items on the
list was received by some fertility physicians due to the concern that physicians would be unable to offer
interventions on the list, even if felt to be clinically justi�ed. This, however, is not the intention of the
recommendations nor the framing of the CWC campaign. It is important that in addition to promoting our
list, that we also educate around the focus of the campaign, which is to identify tests, treatments, and
procedures that are not evidence-based and can pose potential harms, in order to raise awareness and
spark meaningful conversation between clinicians and patients. Future goals of this project include
promoting the widespread implementation of the CWC list, followed by an evaluation of the impact of
these recommendations on clinical practice.
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