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Abstract
Objective To review and summarize the recently developed Canadian Association of Gastroenterology screening
recommendations for patients with a family history of colorectal cancer (CRC) or adenoma from a family medicine perspective.

Quality of evidence A systematic review and meta-analysis was performed to synthesize knowledge regarding family
history and CRC. The Cochrane Central Register of Controlled Trials, MEDLINE, and EMBASE were searched with the
following MeSH terms: colorectal cancers or neoplasms, screen or screening or surveillance, and family or family
history. Known hereditary syndromes were excluded. The Grading of Recommendations Assessment, Development and
Evaluation methodology was used to establish certainty in reviewed evidence. Most recommendations are conditional
recommendations with very low-quality evidence.

Editor’s key points
» These guidelines do not apply to hereditary cancer syndromes (eg, familial adenomatous polyposis, Lynch syndrome).

» All patients with a first-degree relative (FDR) with colorectal cancer (CRC) should be considered for high-risk screening,
independent of the age at which the FDR developed CRC. Those with 1 or more second-degree relatives with CRC can be treated
as average risk.

» Individuals with any FDRs with advanced adenomas should be screened as high-risk patients. Individuals with family members
with polyps other than documented advanced adenomas can be treated as average risk.

» Colonoscopy is the preferred screening test, but fecal immunochemical testing can be considered if colonoscopy is not feasible
owing to logistics, patient preference, or patient characteristics.

» Lifestyle modifications might be effective in decreasing the risk of developing colon cancer. Several modifiable risk factors
carry almost as much weight as a family history: inactivity, obesity, and a diet high in processed meats all increase the risk
of developing CRC. Colorectal cancer screening therefore dovetails with the work that family physicians are already doing
advocating for a healthy lifestyle for their patients.

Points de repére du rédacteur

» Ces lignes directrices ne s'appliquent pas aux syndromes héréditaires de cancer (p. ex. polypose adénomateuse familiale,
syndrome de Lynch).

» On devrait envisager un dépistage pour risque élevé pour tous les patients dont un parent du premier degré (PPD) a ou a eu un
cancer colorectal (CCR), indépendamment de l'age auquel le PPD du patient a développé un CCR. Les patients dont 1 ou plusieurs
parents du deuxiéme degré a ou a eu un CCR peuvent étre considérés comme étant a risque moyen.

» Les personnes dont un PPD souffre d'adénomes avancés devraient subir un dépistage a titre de patients a risque éleve. Les
personnes dont des membres de la famille ont des polypes autres que des adénomes documentés au stade avancé peuvent étre
considérées comme a risque moyen.

» La colonoscopie est le test de dépistage a privilégier, mais le test immunochimique fécal peut étre envisagé si la colonoscopie
n'est pas possible pour des motifs logistiques, ou en raison des préférences ou des caractéristiques du patient.

» Des modifications au mode de vie peuvent étre efficaces pour diminuer le risque de développer un cancer du colon. Divers
facteurs de risque modifiables revétent autant d’'importance que les antécédents familiaux : l'inactivité, 'obésité et un régime
riche en viandes transformées augmentent tous le risque de développer un CCR. Le dépistage du CCR concorde donc avec le
travail que font déja les médecins de famille pour préconiser un mode de vie sain chez leurs patients.
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Main message Individuals who have 1 first-degree relative
(FDR) with CRC or an advanced adenoma diagnosed at

any age are recommended to undergo colonoscopy every
5to 10 years starting at age 40 to 50 years or 10 years
younger than the age at diagnosis of the FDR, although
fecal immunochemical testing at an interval of every 1to 2
years can be used. Individuals with FDRs with non-advanced
adenomas or a history of CRC in second-degree relatives
should be screened according to average-risk guidelines.
Lifestyle modification can statistically significantly decrease
risk of CRC and should be considered in all patients.

Conclusion These guidelines acknowledge the many factors
that can increase an individual's risk of developing CRC

and allow for judgment to be employed depending on the
clinical scenario. Lifestyle advice already given to patients
for weight, blood pressure, and heart disease management
will reduce the risk of CRC if implemented, and this
combined with more targeted screening for higher-risk
individuals will hopefully be successful in decreasing CRC
mortality in Canada.

Dépistage du cancer colorectal
chez les patients ayant des
antécedents familiaux de cancer
colorectal ou d’adénomes

Résumeé

Objectif Passer en revue et résumer les recommandations
récemment élaborées par 'Association canadienne de
gastroentérologie pour les patients qui ont des antécédents
familiaux de cancer colorectal (CCR) ou d’'adénomes, et ce,
sous l'angle de la médecine familiale.

Qualité des données Nous avons procédé a une revue
systématique et a une méta-analyse pour faire la synthése
des connaissances concernant les antécédents familiaux

et le CCR. Une recension a été effectuée dans le registre
central des études controlées de Cochrane, MEDLINE et
EMBASE, a l'aide des expressions MeSH suivantes: colorectal
cancers or neoplasms, screen or screening or surveillance

et family or family history. Les syndromes héréditaires
connus ont été exclus. La méthodologie GRADE (Grading

of Recommendations Assessment, Development and
Evaluation) a servi a établir la certitude dans 'examen des
données probantes. La majorité des recommandations
étaient conditionnelles, s'appuyant sur des données de trés
faible qualité.

Message principal Il est recommandé que les personnes
dont 1 parent du premier degré (PPD) a ou a eu un CCR ou
un adénome avancé diagnostiqué a n'importe quel age

subissent une colonoscopie tous les 5 a 10 ans a partir de

40 a 50 ans, ou 10 ans plus tot que I'age au moment du
diagnostic du PPD, quoiqu’un test immunochimique fécal
puisse étre utilisé chaque année ou 2. Les personnes qui
ont un PPD sans adénome au stade avancé ou celles qui
ont des antécédents familiaux de CCR venant de parents

du deuxiéme degré devraient subir un dépistage selon

les lignes directrices s'appliquant a un risque moyen. Les
modifications au mode de vie peuvent diminuer le risque
de CCR de maniére statistiquement significative et devraient
étre envisagées pour tous les patients.

Conclusion Ces lignes directrices reconnaissent que de
nombreux facteurs peuvent augmenter les risques d'une
personne de contracter un CCR et laissent place a l'exercice
du jugement en fonction du scénario clinique. Les conseils
sur le mode de vie déja donnés aux patients en matiére

de poids, de pression artérielle et de prise en charge des
cardiopathies réduiront le risque de CCR s'ils sont suivis. La
mise en pratique de ces conseils, de méme qu’un dépistage
plus ciblé pour les personnes a risque plus élevé, devraient
réussir a réduire la mortalité due au CCR au Canada.

olorectal cancer (CRC) has the second-highest

incidence of all cancers in Canada, with more than

26000 new cases diagnosed yearly.! Fortunately,
there are robust screening tests available to diagnose
CRC, and the pathophysiology of the disease is such that
there is a lead time that allows premalignant adeno-
mas to be detected and removed, thereby preventing the
occurrence of CRC.

Family physicians are at the forefront of CRC screen-
ing and have clear, well-developed guidelines to follow
for average-risk populations that have been success-
fully implemented across Canada.? However, existing
clinical practice guidelines for CRC screening either do
not address patients with a family history of CRC or
are derived indirectly from studies of average-risk indi-
viduals with estimates for those at an increased risk.>
Additionally, there is a high degree of variability among
existing guidelines on recommended screening tests,
age of initiation, and screening intervals.*® Given the
heterogeneity of current recommendations and lack of
evidence behind these recommendations, it is difficult
for family physicians to effectively screen their patients
with a family history of CRC. Furthermore, increased use
of colonoscopy has resulted in the detection of more
polyps and therefore more family members reporting
relatives with these lesions. Evidence-based recom-
mendations on screening these individuals are needed.
Resources are scarce, and colonoscopy is associated
with a statistically significant risk of bleeding and perfo-
ration and a small risk of death.¢

In 2017, the Canadian Association of Gastroenterology,
sponsored in part by an unrestricted grant from the
Canadian Partnership Against Cancer, assembled a group
of Canadian and American experts, including a family
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medicine representative, to create screening recommen-
dations for patients with a family history of CRC or ade-
nomas. These guidelines were subsequently endorsed by
the American Gastroenterological Association and were
published in full in 2018.7 They do not apply to patients
with hereditary cancer syndromes such as familial adeno-
matous polyposis or Lynch syndrome. This article reviews
these guidelines from a family medicine perspective,
highlighting new CRC screening practices that should be
incorporated into family practice and exploring the ratio-
nale and evidence behind these recommendations.

Quality of evidence

A systematic review and meta-analysis was performed
by the guideline group to synthesize knowledge regard-
ing family history and CRC. The Cochrane Central
Register of Controlled Trials, MEDLINE, and EMBASE
were searched with the following MeSH terms: colorec-
tal cancers or neoplasms, screen or screening or surveil-
lance, and family or family history. Known hereditary
syndromes (eg, Lynch syndrome, familial adenoma-
tous polyposis) were excluded. An a priori decision was
made to exclude retrospective studies from the system-
atic review given resource constraints; however, these
articles were included in the meta-analysis. The Grading
of Recommendations Assessment, Development and
Evaluation (GRADE) methodology was used to estab-
lish certainty in reviewed evidence.® A subsequent con-
sensus conference analyzed the GRADE evidence in an
Evidence to Decision framework to rank screening strat-
egies based on efficacy, adverse effects, patient values,
cost, resource allocation, and equity. In this way, screen-
ing recommendations for patients with a family history
of CRC or adenomas were developed in an evidence-
based fashion, with the strength of recommendation
ultimately based on the GRADE analysis (Table 1).

Main message
Family physicians should screen patients with a family
history of CRC or adenomas as follows (Figure 1).

First-degree relatives (FDRs) with CRC. For an individ-
ual with 1 FDR with a history of CRC at any age, colonos-
copy is suggested as the preferred screening test, and fecal
immunochemical testing (FIT) can be considered if colo-
noscopy is not feasible owing to logistics, patient prefer-
ence, or patient characteristics. Screening by any method
should start at age 40 to 50 years or 10 years younger than
the age of the FDR at diagnosis. The screening interval
should be every 5 to 10 years for those undergoing colo-
noscopy and every 1 to 2 years for those being screened
with FIT. Colonoscopy frequency after the initial scope will
vary depending on the results of the examination.

Given the higher risk of patients with 2 or more FDRs with
CRC, more intense screening is warranted. Colonoscopy is
recommended for screening, and this should be commenced

at age 40 or 10 years younger than the age of the FDR at
diagnosis, with ongoing screening every 5 years.

Second-degree relatives with CRC. In the presence of
1 or more second-degree relatives (SDRs) with CRC, rec-
ommendations for screening follow those suggested for
the average-risk population, starting at age 50 years.

First-degree relatives with adenomas. Individuals with
any FDRs with advanced adenomas should be screened
with colonoscopy or FIT starting at age 40 to 50 years
or 10 years younger than the earliest age of diagnosis
of adenoma in an FDR. The screening interval should
be 5 to 10 years for colonoscopy or 1 to 2 years for
FIT. Advanced adenomas are defined as sessile serrated
polyps or adenomatous polyps (ie, not hyperplasia) that
are 1 cm or larger and have a villous or tubulovillous
histology and a high grade of dysplasia. Patients with
FDRs with non-advanced adenomas or polyps for which
there is no information on size or histology should be
screened according to average-risk guidelines.

Family doctors and patients might not know the his-
tology of polyps that were removed. It is important to
obtain this information if possible; however, if there is
no histology available, polyps might be assumed not to
be advanced adenomas.

Background information supporting screening rec-
ommendations. The risk of developing CRC is higher
in patients with a family history of CRC. However, the
increased risk is small, and it is important to remember
that most CRCs are not hereditary. The best estimate of
CRC relative risk (RR) in patients with 1 FDR with CRC is
likely 2.2 (95% CI 1.7 to 2.7), which was determined in
a recent study of CRC incidence in monozygotic twins.?
The RR inferred from a family history of CRC in an SDR
is significantly lower than that of CRC in an FDR and, in
fact, approaches average risk (pooled risk estimate from
meta-analysis of 1.73 [95% CI 1.02 to 2.94]).!° However,
a patient’s risk of developing CRC will cumulatively
increase with the number of affected FDRs and SDRs,
or even third-degree relatives, and the proximity of a
patient’s relationship to the index case.!!'?

Previous guidelines for CRC screening in patients with
a family history stratified patient risk based on age of
the family member at diagnosis.'*> Patients with relatives
who developed cancers at ages younger than 60 were
believed to be at higher risk of hereditary as opposed to
environmental malignancies, and therefore more inten-
sive screening was suggested.*!'* The evidence does not
support this and suggests instead there is a continuum
of risk. The new guidelines developed by the Canadian
Association of Gastroenterology working group therefore
removed the age stratification and grouped all patients
with a first-degree family history of CRC in an elevated-
risk screening group. The rationale for this change is that,
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Table 1. The GRADE assessment of recommendations for screening for CRC in individuals with a family history of
nonhereditary CRC or adenomas

RECOMMENDATION
1 FDR with history of CRC

+ Colonoscopy is the preferred screening test
« FIT is suggested as a second-line screening option

- Screening should commence at age 40-50 y or 10 y younger than the
age of diagnosis of FDR

+ Screening interval should be 5-10 y for colonoscopy and 1-2 y for FIT
>2 FDRs with CRC
+ Colonoscopy is the preferred screening test

« Colonoscopy should commence at age 40 y or 10 y younger than
earliest age of diagnosis of FDR

+ Colonoscopy screening interval should be 5y
>1 SDRs with CRC

+ Screening should follow average-risk guidelines starting at age 50 y
>1 FDRs with advanced adenomas

+ Colonoscopy or FIT are suggested for screening

+ Screening should commence at age 40-50 y or 10 y younger than age
of diagnosis of FDR

+ Screening interval should be 5-10 y for colonoscopy and 1-2 y for FIT
>1 FDR with non-advanced adenomas or polyp of unknown histology
+ Screening should follow average-risk guidelines

GRADE CONCLUSION

Conditional recommendation, very low-quality evidence
Conditional recommendation, moderate-quality evidence
Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence

Strong recommendation, very low-quality evidence
Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence
Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence

Conditional recommendation, very low-quality evidence

CRC—colorectal cancer; FDR—first-degree relative; FIT—fecal immunochemical testing; GRADE—Grading of Recommendations Assessment, Development

and Evaluation; SDR—second-degree relative.

Figure 1. Screening pathway for diagnosing patients with a family history of CRC or adenomas
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although the RR of developing CRC is certainly higher in
patients with an FDR diagnosed at an age younger than
50 years (RR=3.55; 95% CI 1.84 to 6.83), the RR with an
FDR developing CRC at an age older than 60 or 70 is
still double that of an individual with no family history.!
Family physicians should treat all patients with a first-
degree family history of CRC as higher risk, independent
of age of diagnosis. Howevet, clinical judgment should be
employed in the investigation of older patients who are
more likely to experience colonoscopy complications.

Fuchs et al'® estimated the cumulative incidence of
CRC among those with and without a family history, and it
is these data that underpin current average-risk screening
programs and their recommendations to initiate screen-
ing at age 50 years. The cumulative incidence of CRC in
patients with a first-degree family history approaches the
same threshold as those with no family history 10 years
earlier at age 40, hence explaining the earlier initiation of
screening recommended in these guidelines.

The optimal interval for screening in patients with a
first-degree family history of CRC must balance the risks
of unnecessary procedures and the serious implications
of the development of “interval cancers.” The recom-
mendation for the interval of 1 to 2 years for FIT test-
ing comes from a single randomized controlled trial that
compared screening intervals of 1, 2, and 3 years and
found no significant difference in the detection rate of
advanced neoplasm, but improved participation rates
with testing every 2 years.!® Colonoscopy intervals are
rooted in a study that showed that in patients with FDRs
with CRC, there was no evidence of advanced adenomas
at a 3-year screening interval, but 33% of patients had
adenomas present with an interval of 5 years between
colonoscopies.!”

The inclusion of a range for initiation and interval
of screening in the new guidelines allows for clini-
cal judgment to tailor screening to an individual’s risk.
Individuals with a single FDR but multiple SDRs with
CRC at a young age might benefit from earlier-onset,
more intense screening, while those with a single FDR
who was more elderly at diagnosis might benefit from
less intervention. The range presented is an acknowl-
edgment that guidelines are intended to be interpreted
in a clinical context with appropriate judgment and their
implementation might be varied based on the nuances
of individual cases.

The new guidelines include FIT as an alternative to
colonoscopy. Fecal immunochemical testing is a quanti-
tative screening test for occult blood in the stool, with a
cutoff point (ug hemoglobin/g) that can be altered to tailor
detection rates. Fecal immunochemical testing has been
shown to be more accurate than fecal occult blood test-
ing in the detection of CRC, and in 1 interim analysis it had
similar detection rates for CRC in average-risk patients
compared with colonoscopy.'® Fecal immunochemi-
cal testing is generally better accepted by patients, more

available in rural areas, and more feasible for patients with
multiple medical comorbidities. However, definitive evi-
dence for the equivalence of FIT and colonoscopy for pre-
venting death from CRC is still pending, and FIT has not
been tested in higher-risk patients with a family history of
CRC. As such, colonoscopy remains the criterion standard
for screening patients with a family history of CRC.

Given the new recommendations for more intense
screening in patients with a family history of advanced
adenomas, family physicians will need to become more
aware of the presence of CRC or “polyps” within family
members. Patients frequently do not remember colo-
noscopy results, as shown in a study where only 8% of
patients were able to accurately report the size, number,
and pathology of polyps removed after colonoscopy.'
It is doubtful whether many patients would be able to
accurately distinguish between a polyp and an advanced
adenoma in a family member, creating a barrier to effec-
tive implementation of these new guidelines. To properly
stratify patient risk for CRC screening, family physicians
will rely more on high-quality reports of endoscopic
findings from other specialists, and there might also
need to be public education on accurate awareness of
a family history or improved informatics documentation
within provincial screening programs.

Currently, anywhere from 3.1% to 12.9% of the popu-
lation has FDRs with CRC,??! meaning that any deci-
sions regarding screening recommendations in this group
will have substantial resource use implications. However,
given the considerable potential for life-years lost and
the substantial costs of the care of patients with meta-
static CRC (eg, palliative chemotherapy, diagnostic imag-
ing, hospitalizations), colonoscopy every 5 years starting
at age 40 to 50 years was found to be cost effective in
screening for CRC in individuals with 1 FDR with CRC.?2-%%

As family physicians concerned with primary pre-
vention, it is notable that several modifiable risk fac-
tors carry almost as much weight as a family history.
Inactivity, obesity, and a diet high in processed meats
(ie, a non-Mediterranean diet) all increase the risk of
developing CRC, with RRs of 1.44 to 1.91 (Table 2).2627
Alcohol, smoking, and diabetes also statistically signifi-
cantly increase risk.?” Colorectal cancer screening there-
fore dovetails with the work that family physicians are
already doing advocating for a healthy lifestyle for their
patients, and targeted lifestyle advice for those with a
strong family history of CRC is warranted.

Conclusion

The new CRC screening guidelines give family physi-
cians much needed evidence-based recommendations for
screening patients with a family history of CRC. There is
a new understanding that an individual with an FDR with
CRC has an elevated risk of developing CRC beyond that
of the general population, independent of the age of onset
of the FDR’s CRC. These guidelines acknowledge the many
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Table 2. Effect of lifestyle on RR of developing CRC
RISK FACTOR RR
BMI >34 kg/m>

Physical inactivity
Smoking, 5 pack-years
Non-Mediterranean diet

BMI—body mass index, CRC—colorectal cancer, RR—relative risk.
Data from Johnson et al2® and Doubeni and Fletcher.?”

factors that can increase an individual's risk of develop-
ing CRC and allow for judgment to be employed depend-
ing on the clinical scenario. There is some flexibility to use
FIT if colonoscopy is not accessible or advisable, although
families with more than 1 FDR with CRC should always be
screened with colonoscopy when possible. Family physi-
cians will need to have a greater awareness of advanced
adenomas in families and an appreciation for their dif-
fering management from polyps. Lifestyle advice already
given to patients for weight, blood pressure, and heart
disease management will act to reduce the risk of CRC
if implemented, and this combined with more targeted
screening for higher-risk individuals will hopefully be suc-
cessful in decreasing CRC mortality in Canada.
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