
INTRODUCTION
Lynch syndrome (LS) is the most commonly inherited colon 
cancer syndrome, accounting for 3–5% of colorectal cancer 
(CRC) cases.1 LS is caused by inherited defects in DNA mis-
match repair genes MLH1, MSH2, MSH6, and PMS2. LS muta-
tion carriers are at increased lifetime risk for several cancers, 
including 12–48% risk of CRC and 15–54% risk of endometrial 
cancer, depending on the gene and mutation carried.2–4 When 
detected early, as stage I CRC, an estimated 90% of people with 
CRC will survive.5 Early detection and surveillance can reduce 
CRC incidence and all-cause mortality in gene mutation car-
riers.6,7 Guidelines recommend colonoscopies every 1–2 years 
starting at age 20–25.8 Reflex testing for LS in patients can ben-
efit relatives; large-scale surveillance programs of affected fami-
lies has led to a 62% reduction in the incidence of CRC and a 
65–70% decrease in mortality.6

Traditionally, patients at risk for LS were identified by clini-
cal criteria such as the Bethesda Guidelines or Amsterdam 
Criteria.9 These rely on clinicians obtaining a detailed family 
history but have been shown to have low sensitivity, are burden-
some, and have been poorly implemented in clinical practice.9–13 

In 2009, the Evaluation of Genomic Applications in Practice 
and Prevention (EGAPP) working group recommended that 
the surgical specimens of all newly diagnosed patients with 
CRC be reflexively tested for LS through microsatellite insta-
bility (MSI) testing or immunohistochemistry (IHC) (“reflex 
testing”), which, when coupled with mutation testing and sur-
veillance in the index patient and relatives, is associated with 
reduced morbidity and mortality.14,15 EGAPP concluded that 
reflex testing for LS was clinically effective and cost-effective 
but acknowledged that the issue of informed consent remained 
unresolved.14–16

There has been significant controversy among providers and 
academics regarding the need for explicit consent for IHC or 
MSI testing in this context.14,17–19 Part of the debate hinges on 
the need to protect the autonomy of the few patients who would 
receive positive results and may suffer distress or insurance 
discrimination versus the need to avoid causing unnecessary 
anxiety to the majority who would have negative results. Also 
at issue are the significant resources and capacity required to 
obtain consent.19 Another part of the debate hinges on whether 
IHC testing is considered a “genetic test.” IHC is a proteomic 

Submitted 11 April 2016; accepted 3 August 2016; advance online publication 6 October 2016. doi:10.1038/gim.2016.150

Purpose: Population-based reflex testing of colorectal tumors can 
identify individuals with Lynch syndrome (LS), but there is debate 
regarding the type of patient discretion such a program warrants. We 
examined health-care providers’ views and experiences to inform the 
design of a reflex-testing program and their perspectives regarding 
an opt-out option.
Methods: We interviewed providers managing LS or colorectal can-
cer patients, including surgeons, genetic counselors, oncologists, pri-
mary-care physicians, and gastroenterologists. Qualitative data were 
analyzed thematically using constant comparison techniques.
Results: Providers supported a reflex-testing program because of 
the current lack of coordinated immunohistochemistry (IHC) test-
ing and underascertainment of LS patients as well as the opportunity 
to standardize the increasing use of genomic tests in practice. Most 

supported an opt-out after reflex testing because they felt that IHC is 
akin to other pathology tests, which are not optional. Some favored 
an opt-out before testing because of concern for patients experienc-
ing distress, insurance discrimination, or a diagnostic odyssey that 
may be inconclusive.
Conclusion: Providers support a reflex-testing program to improve 
the identification and management of suspected LS patients. How-
ever, how to support meaningful information provision to enable an 
opt-out without jeopardizing testing uptake and the anticipated pub-
lic health benefits remains a policy challenge.
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test and may provide germ-line information, which supports 
the need for consent. However, IHC is not considered a diag-
nostic or confirmatory test, which suggests that informed 
consent may not be an ethical prerequisite.17 MSI constitutes 
discrete testing of tissue and does not provide germ-line infor-
mation, which also suggests that no consent is needed.17

Despite the ongoing controversy, little is known about 
stakeholders’ perspectives, especially providers who would 
be impacted by the requirement to seek consent or provide 
an opt-out, i.e., the option to avoid receiving unsolicited 
testing. Commentators have called for empirical studies to 
assess stakeholders’ perceptions of an ethical requirement of 
informed consent for LS reflex testing.17 Understanding stake-
holders’ values is crucial for informing the development of 
evidence-informed public health interventions and policy ini-
tiatives. Furthermore, recent controversies17,18,20 and growing 
interest in implementing reflex-testing programs for LS14,21–23 
underscore the need to understand providers’ perspectives on 
these issues. We conducted a stakeholder engagement study 
to examine health-care providers’ views and experiences to 
inform the design of a population-based IHC reflex testing of 
CRC tissue program and the types of patient choices that such 
a program would warrant.

MATERIALS AND METHODS
Study design
We conducted a qualitative study, the methodology best 
suited for exploring the views and experiences of CRC and 
LS  providers, in order to elucidate key ethical issues related to 
an opt-out and notification of reflex-testing results as well as 
genetic testing and counseling of LS patients and their fami-
lies. This qualitative study is part of a mixed methods study to 
design, plan, and implement a population-based reflex-testing 
program for LS in Ontario, Canada. The research ethics boards 
at St. Michael’s Hospital, Sunnybrook Health Sciences Centre, 
and Mount Sinai Hospital approved the study.

Study population
Our population of interest comprised providers within the 
circle of care of CRC and LS patients who have the potential 
to be involved in making patients aware of the reflex-testing 
program, notifying patients of results, referring them to genetic 
services, and providing genetic counseling and testing. They 
included surgeons, geneticists, genetic counselors, family 
physicians, gastroenterologists, and medical oncologists from 
both academic and community hospitals. Eligible participants 
included providers in Ontario in independent practice for at 
least 1 year with experience managing LS patients or with an 
interest in CRC screening. We also interviewed representatives 
of the newborn-screening program because they have similar 
features and can reflect on the analogous ethical issues related 
to an opt-out, notification of positive screen results, genetic 
testing and counseling of families of screen-positive infants.

Sample recruitment
We used purposeful maximum variation sampling24 to capture 
as broad a range of views and experiences as possible across age, 
sex, discipline, length of time in practice, institutional setting, 
and geographic location. Participants constituted a convenience 
sample recruited through referrals from the research team 
supplemented by snowball sampling. An initial list of potential 
participants was compiled by study-team members drawing on 
their professional networks. This was supplemented by snow-
ball sampling and a search of the Canadian Society of Colon 
and Rectal Surgeons directory. An invitation including detailed 
study information was e-mailed to prospective participants by 
the principal investigator. Nonresponders received a follow-up 
e-mail. Affirmative replies were forwarded by the study coordi-
nator to the qualitative researcher for follow-up and scheduling.

Data collection
We conducted in-depth telephone interviews of 40–60 min in 
length using a semistructured discussion guide based on litera-
ture review25–28 and clinical consultation. Interviews explored 
participants’ experiences with IHC testing and notification of 
results, counseling of LS patients and their families, as well 
as their vision for the design and delivery of a reflex-testing 
program focusing on information provision, opt-out, result 
notification, and support for subsequent options (Interview 
Guide, Supplementary Information 1 online). Demographic 
data were collected before the interviews using standardized 
questions.

Data analysis
Interview data were digitally recorded for verbatim transcrip-
tion. All transcripts were checked by the researcher against 
sound files for accuracy and corrected when necessary. 
Corrected transcripts were entered into HyperResearch soft-
ware and coded for both anticipated and emergent themes 
using a coding framework developed in consultation with the 
study team. We analyzed the data using a qualitative descriptive 
approach,29,30 incorporating techniques from grounded theory, 
specifically, the constant comparative method and searches 
for disconfirming evidence (negative cases).31 Analyses were 
validated through peer debriefing, in which developing themes 
were identified and discussed with the study team. We also 
conducted descriptive statistical analysis of the participants’ 
demographics.

RESULTS
Participants’ demographics characteristics
Twenty-seven providers participated in the interviews. 
Participants included colorectal surgeons (n = 6), general sur-
geons (n = 5), genetic counselors (n = 7), primary-care provid-
ers (n = 3), medical oncologists (n = 2), newborn-screening 
providers (n = 3), and a gastroenterologist. A majority practiced 
in academic centers (63%), for an average of 17 years (Table 1).
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Current reflex-testing practice
Providers’ experiences and perceptions of current practice 
revealed inconsistent identification and management of sus-
pected LS patients. There was significant variation in IHC 
testing practice, where testing was ad hoc and ordered by a 
variety of providers, usually by geneticists or genetic counsel-
ors. In addition, medical oncologists often ordered MSI test-
ing to support chemotherapy decisions, frequently without 
patients’ awareness. Pathologists also often initiated IHC test-
ing at their discretion, without consulting either the patient 
or the surgeon. Given these scenarios, several expressed con-
cern about the potential for patients to be blindsided by the 
results:

We are getting more and more of the stage 2c colon can-
cers where the oncologist is ordering the MSI ... and I don’t 
know that they’re being counselled at that point about the 
fact that they could be identified as having a hereditary 
cancer syndrome ... they order that testing to determine 
the chemotherapy plan but, then, “Surprise! You’re positive 
and being referred to genetics.” They don’t really under-
stand why they are coming in. (Lynch 02 GC)

Once suspected LS patients were identified, providers worried 
about significant challenges in genetics service delivery. Providers 
noted concerns about long wait times, a lack of integrated genet-
ics services in hospitals, geographic distance, patients actively 
undergoing cancer treatment, and complex family-history ques-
tionnaires. These barriers also led providers to question health-
service capacity once reflex testing is scaled up:

My main concern is that it’s inadequately resourced in the 
province and so the waits are too long. People aren’t being 
seen for months, if not longer. (Lynch 22 Surg Onc)

These practice variations and delivery challenges led to a per-
ceived underascertainment of LS patients and a lack of coordi-
nated care. Providers noted that some patients “fell through the 
cracks” when months or years passed before referring providers 
became aware that their patient had not been seen by a genetics 
service. For these reasons, the prospect of a coordinated, pop-
ulation-based reflex-testing program was generally welcomed.

Perceptions of a population-based reflex-testing program
Providers expressed a high degree of support for a population-
based reflex-testing program as an approach to addressing the 
underascertainment of LS patients and lack of coordinated care 
as well as standardizing the increasing use of genomic tests in 
practice.

The underascertainment of LS was frequently attributed to 
inadequate family-history taking and limited awareness of LS 
in the wider medical community.

I think, overall, there is a general lack of understanding 
of the spectrum of Lynch-associated tumors, which can 
explain why the referrals aren’t getting to us. (Lynch 01 GC)

There was broad agreement that more consistency and a 
more systematic approach to identifying and managing LS car-
riers are needed.

It just might be able to catch a proportion that are missed 
by our current criteria which are not 100% sensitive. It may 
improve sensitivity, specificity of selection and make it 
more cost-effective that way. (Lynch 11 Med Onc)

Many felt that, ultimately, implementation of a reflex-testing 
program for LS would improve care for LS patients only as part 
of a comprehensive approach. This would include improved 
awareness of the syndrome in the wider medical community, 
adequate funding and robust planning for downstream needs 
such as additional genetics capacity, ongoing surveillance, and 
coordination of care to ensure that LS patients or their unaf-
fected relatives did not lapse into inadequate surveillance rou-
tines because they had been discharged from specialist care.

It has to do with all the other health delivery systems that 
have to be brought in line too if you’re going to increase the 
amount of screening ... Who’s going to do all the follow-up? 
(Lynch 09 CRC Surg)
I can imagine in many centres there would be a need for 
more genetic counsellors, which would obviously be a 
resource issue. Probably some places would need more 
clinicians who are familiar with the management of Lynch 
syndrome. So there are a lot of downstream implications. 
(Lynch 26 Med Onc)

Table 1 Participants’ demographic characteristics
Providers (n = 27)

n %

Gender

Female 12 44%

Male 15 56%

Average age Mean Range

47 35–72

Years in clinical practice

17 3–41

Work setting

Community hospital/clinic 8 30%

Academic center 17 63%

Ministry of Health, Cancer Care Ontario, 
Regional center

2 7%

Provider type

Genetic counselor 7 26%

Surgeon 13 48%

Primary care provider 3 11%

Medical oncologist 2 7%

Gastroenterologist 1 4%

Newborn-screening provider 3 11%
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Participants from the newborn-screening program echoed 
the need to budget for downstream costs and to plan for inde-
terminate results and provide information to patients as early 
as possible.

Introducing the screen right before someone is rolled into 
surgery isn’t the most ideal time for them to hear about that 
for the first time and be able to think about the implications ...  
Considering how much they’re dealing with and maybe 
even able to hear or not ... offers a better chance of success. 
(Lynch 24 NBS)
As someone who works in the downstream, I would encour-
age lots of discussion about what the follow-up is projected 
to be. What those models of care are going to look like ... 
What’s the projected ... increase in volume, given it’s ad hoc 
now ... And not only thinking about human resources but 
also from a data management and information perspective 
as well ... not only from a clinical perspective but, eventu-
ally, from an evaluation and research perspective as well. 
(Lynch 20 NBS)

One of the most consistent factors in support of a reflex-
testing program for LS was the rapid evolution of new genetic 
technologies and their impact on patient care. Providers saw 
the program as providing an opportunity to standardize what 
they felt to be increasingly complex and evolving genetic tests 
in routine care:

In the 1980’s, I could do it ... basic family history ... and they 
had those 1, 2, 3, Amsterdam kind of things. I could sort 
that out. But now, it’s all kinds of different tests ... and dif-
ferent kinds of situations with different levels of sensitivity 

and certainty. And I can’t keep track ... I’m overwhelmed by 
the world of genetic testing.” (CRC surg 23)

On the other hand, providers highlighted the challenge of 
introducing a new program, where there was a need to empha-
size the value of this information to patients rather than excep-
tionalizing genetic information by requiring formal consent:

“I think it’s just going to get more complicated as advanced 
molecular genetics [technologies] are going to be used 
more often [we need to] move forward in a, kind of, future-
proof manner, having some type of discussion [with] 
enough information that people aren’t blindsided when 
they find out about [hereditary risks]. But at the same time, 
not so over-inclusive that it’s going to overwhelm them.” 
(Gen Surg, 26)

Positions on an opt-out for a reflex-testing program
Discussion of whether patients should have the right to opt 
out of IHC testing elicited a wide range of nuanced, com-
plex, and sometimes contradictory views. Broadly speaking, 
two positions emerged regarding when to provide an opt-out 
(Figure 1).

Opt-out: after reflex testing. Many participants reflected on 
the feasibility of an opt-out for current delivery of care. Most 
took the view that IHC should be treated in the same way as 
other aspects of pathology testing and therefore should not be 
optional. “When women have their breast cancer out they don’t 
ask them whether they want their ER and PR testing” (Lynch 
03 Gen Surg). Several participants argued that IHC testing is 

Figure 1  The two positions regarding when to offer an opt-out for reflex testing for Lynch syndrome. GC, genetic counselor; IHC, 
immunohistochemistry testing; MO, medical oncologist; Surg, surgeon.

After Reflex
testing

Initiates a diagnostic 
odyssey; may be 

inconclusive 

Emotionally burdensome 
information

Risk of insurance 
discrimination

But challenges abound 
(notification & Info 

overload) 

“When women have their
breast cancer out they
don’t ask them whether

they want their ER and PR
testing.” (Surg)

“If whatever is being 
introduced might open a 
can of worms on the path 
of the patients, then they 

need to be 
consented” (Surg)

Before reflex
testing

“patients get fairly 
overwhelmed with 

discussions about cancer 
to begin with…when 

you... introduce a concept 
like IHC, where it’s not a 
black or white issue…I 
think it’s too much to try 

to explain that to 
everybody up front…do 
you have to consent to 
the pathology report 

then...?” (MO) 

IHC is akin to other 
pathology 

Pathology is not optional 

Opt out of genetics referral  
is appropriate time

But transparency required 
upfront

“In an ideal world patients 
should know everything 
that is happening with 
their blood and their 
tumour…so that they 

could choose not to have 
that done …  the problem 
I have with that is that … 
it’s going to be a whole 

different set of providers 
that may be giving them a 
whole bunch of different 

information” (GC) 

Genetics in meDicine  |  Volume 1   |  Number   |   2019 y 75 Ma

Providers’ perspectives on universal tumor screening for Lynch syndrome  |  BOMBARD et al Original research article

571



standard of care and part of routine pathology, leading some 
to ask “Do you have to consent to the pathology report then?” 
(Lynch 26 Med Onc). Those supporting this approach felt that 
if patients wished to opt out of a genetics referral, then that was 
a more reasonable point in their journey to provide detailed 
information and an opt-out:

Patients get fairly overwhelmed with discussions about 
cancer to begin with…when you... introduce a concept 
like IHC, where it’s not a black or white issue…I think it’s 
too much to try to explain that to everybody up front…. 
(Lynch 26 Med Onc)

However, providers also stressed the need for transpar-
ency about the possibility that the routine pathology tests 
could have genetic implications, to avoid blindsiding patients 
who screen positive. This position was bolstered by the argu-
ment that IHC is a proteomic test and may provide germ-line 
information:

I do feel that patients need to be aware that some testing is 
being done ... that may indicate there’s a greater hereditary 
component to their cancer that may have implications for 
further testing and ... if the red flag goes up, will be dis-
cussed in detail. And they would be able to consent [to] 
or decline that testing because patients then still have the 
option. (Lynch 05 GC)

Opt-out: before reflex testing. Although most participants 
were in favor of an opt-out after reflex testing, some preferred 
the opt-out before because of the concern that patients would 
experience distress, insurance discrimination, or a diagnostic 
odyssey that may be inconclusive. The emotionally burdensome 
information generated by the testing journey drew some 
providers toward the right not to know:

If, at the end of testing you have a diagnosis that suddenly 
puts patients into a pathway that may not have been of their 
choosing ... you have to imagine that group that wouldn’t 
want to know ... their rights to live their life without the 
information that some would consider critical, others 
might consider debilitating. (Lynch 21 Gen Surg)

Some providers supported an opt-out before reflex test-
ing because of the concern about insurance discrimination if 
patients are found to have a LS mutation. Others justified an 
opt-out before reflex testing because of the possibility that the 
test may subject patients to a diagnostic process that yielded 
inconclusive findings: “If whatever is being introduced might 
open a can of worms on the path of the patients, then they need 
to be consented” (Lynch 21 Gen Surg).

That said, there was also recognition that offering an opt-
out—at any point—raised a host of practical questions about 
who would do this and what information should be provided to 
patients to allow them to make a meaningful decision.

I think I would [favor opt-out], but I guess it would have 
to be within feeling really confident that they’re opting out 
in an informed way ... that they understand the implica-
tions... We just want to make sure that they’re doing it in an 
informed fashion. [Lynch 13 CRC Surg]

Many felt that genetic counselors were the best providers for 
detailed discussion about LS, but they also worried that there 
would not be sufficient capacity to engage in such discussions 
with all presurgical patients. Finally, there was considerable 
concern that patients undergoing treatment would be over-
whelmed by the complex implications of a LS diagnosis that 
ultimately might not even be relevant in their case.

DISCUSSION
Amid growing interest in implementing reflex-testing pro-
grams for LS,14,21–23 our study provides timely insight into ways 
to design and deliver this program. Our stakeholder study 
demonstrated that current practice supports the need for a 
population-based reflex-testing program, which could improve 
the identification and management of patients with suspected 
LS. Providers supported such a program because of the cur-
rent lack of coordinated IHC testing and underascertainment 
of LS patients as well as for the opportunity to standardize the 
increasing use of genomic tests in clinical care. Most supported 
an opt-out after reflex testing because they felt that IHC test-
ing is similar to other pathology tests, which are not optional. 
However, some preferred the opt-out before IHC testing out of 
concern for the possibility that patients would experience dis-
tress, the potential for insurance discrimination, or a diagnostic 
odyssey that might turn out to be inconclusive.

The support for an opt-out for reflex testing for LS is con-
sistent with findings of other studies. Studies indicated that 
consent is unnecessary because IHC is one of several tests per-
formed as part of the pathological examination,32 which often 
identifies lesions specific to genetic disorders with germ-line 
mutations.18 Study results also demonstrated the difficulty of 
incorporating genetic counseling before IHC testing given the 
burden to both doctor and patient at a time when the patient’s 
attention is focused on concerns of “self-preservation.”32 Other 
programs have come to similar conclusions, maintaining that 
an opt-out should be made available, as long as genetic coun-
selors meet with all screen-positive patients to discuss results 
and provide informed consent for confirmatory mutation test-
ing.18,33,34 This position is also consistent with current practice 
across North American laboratories,28 genetic counselors,33,35 
and US cancer programs.18,36 A recent survey of 29 National 
Cancer Institute–designated cancer centers found that none 
required written consent for reflex testing and most (23/29, 
79%) did not routinely include preoperative educational bro-
chures; only 4 (14%) offered an opt-out from reflex testing.36 
Furthermore, few genetic counselors or laboratories reported 
obtaining written or verbal consent to perform or report LS 
reflex testing, citing consent as a barrier to implementing tumor 
screening or the position that IHC testing was unlike germ-line 
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testing and required no consent.28,35 However, when provided 
the opportunity to opt out of germ-line testing or learning its 
results, nearly 50% of high-risk patients either declined to be 
tested or declined to receive the test results.37 An estimated 30% 
of those who declined would have had germ-line mutations 
that would be missed,37 which raises questions about the value 
of screening and heightens the need for effective and scalable 
approaches to facilitating informed decision-making and edu-
cation strategies.38

Beyond informing the ethical debate on patient choice, 
our study also provides novel insights into optimal ways to 
design and deliver a population-based reflex-testing program. 
Participants emphasized that the introduction of a reflex-test-
ing program alone would not necessarily improve care overall 
for LS patients and their families. They felt that a comprehen-
sive approach was needed to increase awareness of LS in the 
wider medical community and that substantial change would 
be needed to improve coordinated care, ensure adequate 
resourcing for genetics services, and facilitate ongoing surveil-
lance. Finally, participants with experience with other screening 
programs strongly emphasized the need for early information 
provision and downstream planning, taking into account local 
differences in service structure. A comprehensive reflex-testing 
program for LS will need to include sufficient resources for 
genetic counseling coupled with provider awareness and edu-
cation of LS and coordination of care.

There are several limitations of our study. Not all of the partic-
ipants had substantial experience dealing with LS patients. Most 
of the participants were based at academic centers, and many 
were surgeons specializing in CRC rather than general surgeons. 
It is possible that more input from additional gastroenterologists 
and general surgeons, especially those based at community hos-
pitals and outside large urban centers, would have yielded addi-
tional insights. Further research with patients is also warranted 
to ensure that their views and preferences regarding reflex test-
ing are incorporated into the design of the program.

Despite these limitations, our study is the first to report a 
broad range of expert stakeholders’ perspectives on population-
based reflex testing and to elucidate views on patient choice. The 
results demonstrate providers’ strong support for a population-
based reflex-testing program for LS and delineate ways to plan, 
design, and organize the delivery of this service. Importantly, 
providers endorsed an opt-out after reflex testing as an appro-
priate governance mechanism for a population-based tumor 
testing program, which was based on feasibility and delivery 
constraints, provided that sufficient transparency and informa-
tion were provided to patients prior to surgery. Our findings 
highlight the need to develop well-designed methods of patient 
education to support a meaningful information provision to 
enable an opt-out without jeopardizing uptake of screening and 
public health benefits for relatives of LS patients.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper 
at http://www.nature.com/gim
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