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In the recent opinion piece by Dr. Kopans, he takes excep-
tion to the WISDOM (Women Informed to Screen Depend-
ing on Measures of Risk) study, the on-going pragmatic trial
of personalized screening vs. annual screening funded by
the Patient Centered Outcomes Research institute (PCORI)
and the National Cancer Institute (NCI). The personalized
screening approach being investigated by WISDOM recom-
mends a screening age to start and frequency based upon an
individual breast cancer risk assessment [1, 2]. There are
two co-primary endpoints—one is safety, which is the rate
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of Stage 2B or higher stage cancers (non-inferiority) and
the other is morbidity, in terms of the rates of recall and
breast biopsies (superiority). Secondary endpoints include
preference, and uptake of prevention interventions [3].
PCORI challenged all grantees to identify early endpoints
to improve the time it takes to learn from clinical trials. In
other trials, we have also championed the use of early end-
points to accelerate knowledge turns, effectively using the
neoadjuvant setting to evaluate new drug combinations in
high-risk early stage breast cancer [4—6]. This approach has
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now been widely adopted and even further has facilitated
post-neoadjuvant therapy trials that have improved outcomes
and led to significant advances in treatment and understand-
ing of tumor biology. Modern treatment results in excellent
5- and 10-year outcomes for women with stage 1 and 2A
tumors [7]. Stage 2B tumors have a distinctly worse outcome
and therefore, any increase in the rate of stage 2B cancers
would indicate inferiority [7].

While many of the points raised in the article are sim-
ply inaccurate, the overall tone of the article seems to miss
the point of conducting a modern era study. The aim of the
WISDOM study is, in the spirit of scientific investigation,
to generate new evidence with the hope that it can improve
breast cancer screening and lead to greater uptake of risk
reducing interventions in the highest risk women. While one
might argue there is no room for improvement over annual
screening of all women over 40, the truth is that, in America
at least, it remains a contentious issue and we are far from
reaching any kind of consensus. While many radiologists
consider annual screening mammography starting at 40 to
be the gold standard, many internists, as well as large health-
care delivery systems, such as Kaiser Permanente and pri-
mary care organizations follow the US Preventive Services
Task Force (USPSTF) guidelines of screening every other
year starting at 50. In addition to the conflicting recommen-
dations from trusted providers [8, 9]—often within the same
institution—there are at least 7 different screening guidelines
offered up to American women, all of which differ on the
age to start and the frequency of screening. This happens in
no other western nation. And no other country, based on the
same evidence, recommends annual screening starting at age
40. The confusion among women of screening age is no illu-
sion, and certainly we have not “manufactured this debate”
as the author posits. However, such controversy is exactly
why we should be coming together to conduct studies in an
effort to find a better way forward. And in fact, the urgency
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to better inform the public about such a critical health issue
is exactly why the WISDOM study was chosen by PCORI
for its inaugural pragmatic trial awards.

Part of the issue is that the majority of the evidence we do
have comes from decades-old trials that were not designed
to answer the questions we are asking today. There has
been endless debate about statistical power for women aged
40-49, and use of data from trials where mammography
was analog or used single rather than 2 view imaging. Most
importantly, these trials were conducted at a time when we
thought all breast cancers were the same and that all women
had an equal chance of developing a cancer.

But while we reanalyze, revise, and rehash the same old
data, over 40000 women a year are still dying of breast can-
cer in the USA—despite screening. Women who present
with stage 2 and 3 cancers today are most likely to have
‘interval cancers” and not found with screening, [10] there
is disparity in who is most likely to die, we overtreat in situ
disease, and 35% of women do not come in for screening at
all. Does this not leave ample room for improvement?

This debate is reminiscent of the outcry over the tri-
als testing mastectomy vs. breast conservation. Clinicians
thought that doing less would increase mortality. But science
prevailed, and the trials—strongly supported by women—
were conducted. What we have learned in the past three
decades, over and over again, is that more is not necessarily
better. More is just more. And sometimes more is worse. On
the other hand, we have also learned that tailoring treatment
to risk has led to significant improvements in outcomes and
quality of life for women with breast cancer. The scientific
method says that we must put these new ideas, and the old
ones to the test, not settle for the status quo, and work across
disciplines to make sure that our care tomorrow is better
than it is today.

The premise of the WISDOM study is that, since all
breast cancers are not the same, and not all women have the
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same risk, there is an opportunity to improve our approach to
screening using a precision medicine approach [1]. We have
clearly defined the importance, rationale, and underlying
evidence of each risk factor and how we are integrating these
factors to determine screening intervals ahead of time. All of
the screening recommendations in WISDOM fall within one
or more of published US breast cancer screening guidelines
[1, 11]. These guidelines constitute a standard of care. We
need to improve care and provide it in a more personalized
manner that modern science now makes possible. Some may
choose to believe that the status quo is good enough and that
we cannot do better. We, the investigators and advocates that
worked hard to develop this trial, and the 35000 women who
have so far joined WISDOM do not agree.

WISDOM has received multiple ethical
approvals

The trial design is the result of a multistakeholder pro-
cess, described in Esserman et al. [1] that involved patient
advocates, policy makers, guideline organizations, health-
care payers and physicians and scientists crossing multiple
specialities. We solicited feedback from policy makers and
guideline developers, including the National Committee for
Quality Assurance (which issues the HEDIS measures).

The WISDOM study has been vetted and has received
substantial peer reviewed funding from a number of federal
agencies. The Patient Centered Outcomes Research Insti-
tute awarded one of its first pragmatic trial awards to start
this study. As well, it has passed review from the National
Cancer Institute and awarded a R-01 to improve diversity
of women enrolling in the study. We are also working to
further refine the risk models and trial outputs, to continue
to build on lessons learned and the biology of breast cancer
and advance the science of precision prevention.

Furthermore, WISDOM is, as all human trials are, subject
to human subjects protection regulations. As such, the WIS-
DOM protocol, including its risk stratification and screening
recommendations, have received approval from Institutional
Review Boards of ten different academic institutions. WIS-
DOM is also overseen by an independent Data and Safety
Monitoring Board that meets regularly to review study pro-
gress and safety.

A critical element of the risk-based approach is the
genetic testing, which is not covered by the PCORI fund-
ing, nor is it covered by payers, as it is experimental. We
were able to demonstrate, through modeling, that risk-based
screening was likely to be cost-neutral and could potentially
reduce harms of screening while improving healthcare value.
These models allowed us to work with payers to obtain cov-
erage for the genetic testing component (a relatively small
portion of the overall costs) from multiple private and public

payers—Blue Cross Blue Shield, UC Care, CalPERS, Inland
Empire (Medicaid), and a number of self-insured companies.
Payer participation in WISDOM fosters the development of
evidence, using a coverage with trial participation approach
[12], all of which has been described in the WISDOM paper
that Dr. Kopans cited. The study is investigator-led, by peo-
ple who have devoted their professional lives to treating
women with breast cancer, with the clear intention to test a
model that has the potential to improve outcomes. The pay-
ers are taking a forward looking approach that will further
the generation of evidence to help create better policy. They
have absolutely no role in the analysis of the data or inter-
pretation of the results. This helps us to advance the field and
make trials more accessible to women across race, ethnicity,
and socioeconomic strata. Further, it can reduce the time to
implementing a change should the data warrant it.

The WISDOM Study is a Pragmatic TRIAL

The author’s protracted concerns about the trial design and
statistical analysis plans are addressed in the publication
by Eklund et al. on WISDOM’s analytic framework [3].
WISDOM has clearly documented that it is powered as a
non-inferiority trial. The goal is to show that its risk-based
approach is as safe and less morbid compared to annual
screening, based on the endpoints of rate of diagnosis of
stage IIB cancers or higher and the rates of recall and breast
biopsies, respectively. As well, we are assessing rates of pre-
vention uptake in the personalized vs. annual groups. Impor-
tantly, we are also incorporating anatomic and prognostic
staging based on the AJCC 8 staging criteria, as we now
understand that biology as well as anatomic stage are equally
important in predicting outcome, and directing treatment.
For both anatomic and prognostic staging, the difference in
outcome for stage 1A and 1B and 2A tumors is small, but
there is a substantial increase in recurrence rates for stage
2B cancers, evident as early as 5 years [7].

WISDOM includes both a randomized cohort and an
observational cohort. We adopted this preference-tolerant
design at the urging of our panel of experienced patient
advocates, as it allows all women to participate, even if they
are unwilling to be randomized based on a strong personal
preference. WISDOM’s statistical analysis plan clearly dic-
tates that the randomized cohort only will be used for the
primary comparisons [3]. The preference-tolerant design is
not unique to WISDOM and has been used successfully in
many other trials, e.g., the SPORT trial [13—17]. One of the
advantages of including an observational cohort is that it
allows us to address a number of secondary questions, such
as decisional regret and other patient-centered outcomes.
With respect to the author’s conclusion that “The ethics of
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this approach should be reviewed”, we can only repeat that
it has, multiple times—by PCORI, by NCI, by IRBs, by
our international DSMB, by our External Advisory Board,
by our patient advocates, and by our committed team of
clinician-scientists.

As for tomosynthesis, we do not restrict or specify
2D or 3D mammography. The major study testing this
(T-MIST) is being conducted now with a plan to report
out in 2030 [18]. However, in advance of those results,
the technology has largely been adopted and that will be
reflected in our results.

It is also important to note that our current screening
guidelines and risk models are biased against non-white
women. Essentially all of our knowledge about the impact
of screening, risk modeling, and opportunities for pre-
vention has been generated from populations consisting
largely of white women. WISDOM has received an R-01
from the National Cancer Institute to help us diversify the
study population to ensure that it more closely reflects the
makeup of the USA. If WISDOM is able to provide insight
into risk and screening outcomes among non-white women
that would also be an important contribution.

The Debate

Although the author makes the surprising claim that the
debate over breast cancer screening “has been manufac-
tured and is not science-based”, the published record of
the decades-long debate over screening should speak for
itself, as should the author’s enthusiastic participation in
this debate, some of which has occurred in BCRT [19-21].

The question of whether there is overdiagnosis or over-
treatment is semantic, but it is undeniable that screening
finds more small low-risk biology lesions [22-24]. There
is a wealth of peer-reviewed research describing overdiag-
nosis in breast cancer screening, which can be confirmed
with a simple literature search. Even the most conservative
estimates have placed overdiagnosis at 10%. Where there
is indeed scientific debate, is centered around what frac-
tion of screen-detected cancers represent overdiagnosis.
There are ongoing efforts to improve our diagnostic tools
to identify ultralow risk tumors (those with minimal if
any risk for metastasis) at the time of diagnosis, to reduce
overtreatment [25]. In the treatment of breast cancer, we
are increasingly targeting therapy with the intent to pro-
vide more effective treatment for those at highest risk of
recurrence, and to de-escalate therapy in those with low-
est risk [26, 27]. These changes are occurring in every
discipline involved with breast cancer treatment. Our goal
should be to improve the approach to screening and risk
reduction, as well as diagnosis and treatment to improve

@ Springer

outcomes and reduce morbidity—more (and more tar-
geted) for those that need it, and less for those with lower
risk. Indeed, this is the focus of the transition to precision
medicine.

Everyone in the WISDOM Study receives
recommendations that fall within guidelines

WISDOM in no way attempts to deny screening to any
women—its investigators have never suggested this, nor
would results from the study provide justification for doing
so. In the cited WISDOM manuscript, it is clearly stated,
“In the risk-based assessment arm, no woman will receive
a recommendation for less screening than current USP-
STF guidelines” [2]. In WISDOM, only those women in
a low-risk category (5-year absolute risk < 1.3%) are rec-
ommended to begin screening at age 50 [1, 2]. For women
with > 1.3% 5-year risk (approximate risk of the average
50-year-old), the recommendation is to begin screening
at age 40, with a frequency and modality commensurate
to their risk.

WISDOM employs the Breast Cancer Surveillance
Consortium (BCSC) model, which is validated in a popu-
lation of over 1 million women across the USA. BCSC
includes breast density as a risk factor. Importantly, we
add genetic risk information—both the detection of inher-
ited mutations (across 9 genes that predispose to a very
high risk of breast cancer), as well as other inherited genes
(single nucleotide polymorphisms) that together enable the
calculation of a polygenic risk score (PRS). The addition
of PRS to the BCSC model enables a better assessment of
risk, and has been validated where the combined model
explains 70% of breast cancer risk [28].

WISDOM does not propose screening ‘only high-risk
women’. Furthermore, there is clear evidence that risk-
based screening can be effective. In fact, it is already a
part of standard practice. Women who are at high risk,
whether by genetic predisposition or other risk models,
are already screened more intensively with breast MRI in
addition to mammography—and a mortality benefit has
indeed been demonstrated [29]. Women with dense breast
tissue, a known risk factor, are often recommended to have
supplemental screening. Even in the American College
of Radiology Appropriateness Criteria for Breast Can-
cer Screening, the recommended frequency and modality
of screening are stratified by risk [30]. In this regard, by
evaluating routine risk assessment, WISDOM will help
identify the very women who might benefit from more
intense screening, and actually generate evidence about
effectiveness of this approach.

Risk is also currently used as the basis for minimal or
no screening in specific populations, based on genetics
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(Xy chromosomes) and age (women < 40 years of age).
Even though men and young women can develop breast
cancer, screening is not routinely recommended for these
populations because their risk is so low. Based on World
Health Organization principles, screening for populations
only make sense if the disease is relatively common. And
intensive surveillance (every 6 months, alternating MRI,
and mammography) is recommended for women who har-
bor a germline mutation such as BRCA 1 or 2. With that
in mind, it is hard to understand the resistance to investi-
gating additional refinements to the concept of risk-based
screening.

In fact, WISDOM is not alone in its effort to evaluate
risk-based screening for breast cancer. There are efforts
across the world to address the opportunity to personal-
ize screening on the basis of risk, including the European
MyPeBS study [31] and the Canadian PERSPECTIVE
study [32]. A recent international conference resulted in a
publication calling for support for trials using a risk-based
approach, and to renew efforts to improve our approach to
risk reduction in concert with screening [33].

It is important to underscore that risk-based screening
is not an argument against screening mammography. On
the contrary, it recognizes that screening is an important
aspect of reducing breast cancer mortality, while simply
acknowledging that there is room for improvement. This
is WISDOM’s goal, to determine if a risk-based approach
can refine and improve screening in ways that preserve its
ability to save lives, while reducing its potential harms.

Elias Zerhouni—radiologist-turned NIH director—
admonished in his 2007 Eugene P. Pendergrass New
Horizons Lecture that “the greatest risk in science is to
stop taking risks. For medical discovery and innovation to
thrive in the future, we need to foster a culture that prizes
habits of thinking outside the box, posing novel questions,
and taking risks. Caution and safety are important but so
too are courage and imagination. If our understanding is
ever to reach a higher level, we must be willing to let go
of the rung to which we are clinging [34]”.

Dr. Zerhouni’s words represent our philosophy about
the WISDOM study. Our goal is to test new approaches
for women that reflect the advances in risk assessment and
treatment for breast cancer. The many regulatory bodies
who have reviewed the WISDOM study have determined
that the framework we have put forward in our clinical
study is safe, and we are testing it to be sure. However, it
is important to note that we are not offering a technology
with an incremental benefit. We are testing a step change
and a new direction; the advantages could be immense,
because it would provide a platform upon which we can
greatly amplify our efforts in surveillance and risk reduc-
tion for those at risk for the most lethal cancers, without

incurring harm to those whose risk is low. We encourage
all women to join with us and help support research toward
a better future (wisdomstudy.org).
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