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Abstract

Recent guidelines recommend that colorectal cancer (CRC) screening after age 75 be
considered on an individualized basis, and discourage screening for people over 85 due
to competing causes of mortality. Given the heterogeneity in the health of older
individuals, and lack of data within current guidelines for personalized CRC screening
approaches, there remains a need for a clearer framework to inform clinical decision-
making. A revision of the current approach to CRC screening in older adults is even
more compelling given the improvements in CRC treatment, post-treatment survival,
and increasing life expectancy in the population. In this review, we aim to examine the
personalization of CRC screening cessation based on specific factors influencing life and
health expectancy such as comorbidity, frailty, and cognitive status. We will also
review screening modalities and endoscopic technique for minimizing risk, the risks of
screening unique to older adults, and CRC treatment outcomes in older patients, in
order to provide important information to aid CRC screening decisions for this age
group. This review article offers a unique approach to this topic from both the
gastroenterologist and geriatrician perspective by reviewing the use of specific clinical
assessment tools, and addressing technical aspects of screening colonoscopy and

periprocedural management to mitigate screening-related complications.
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Core Tip: Clinical guidelines do not recommend colorectal cancer (CRC) screening after
age 75. Given the improvements in CRC treatment and post-treatment survival, and
increasing life expectancy in the population, the current approach to CRC screening in
older adults needs to be revised. This review examines the personalization of CRC
screening in older individuals based on specific factors influencing life and health

expectancy. Screening modalities, techniques, and risks are also discussed.




INTR%)UCTION

Colorectal cancer (CRC) is the third most common cancer in both men and
women in the United States, with almost 150,000 total cases in 202001, CRC is
predominantly a disease of older adults, as the risk increases markedly with agel?l. CRC
incidence is 59.5 per 100,000 for individuals aged 50 to 54 years, but increases to 197.5
per 100,000 for adults aged 75 to 79 years [1l. The relative survival rate for CRC is 64% at
5 years following diagnosis and 58% at 10 years. The most important predictor of CRC
survival is stage at diagnosis. The 5-year survival rate is 90% for patients diagnosed
with localized-stage disease, but declines to 71% and 14% for those diagnosed with
regional and distant stages, respectively [!l. The percentage of CRC deaths is highest
among people aged 65 to 74 years of age at 24.2%. 23.6% of CRC deaths occur among
people aged 75 to 84 years, and 20.3 % among people 84 years and older [l

CRC screening is an opportunity to both decrease incidence and increase
survival by detection and removal of growths at early stages. Recent guidelines
recommend that colorectal cancer (CRC) screening after age 75 be considered on an
individualized basis, and that providers engage in shared decision making for screening
individuals in this category [4¢l. CRC screening is discouraged for people over 85 due to
competing causes of mortality 5 ¢l Although these guidelines provide a general
framework for screening older individuals, the evidence proéded is not robust, as most
of the studies in older patients referenced by the guidelines are either microsimulation,
meta-analysis, or ﬁudies with few patients above 80 years of agel” 4. Guidelines
acknowledge that few empirical data exist on when best to stop offering screening, yet
continue to use 75 years and 85 years as screening upper age limits. Given the
heterogeneity in the health of older individuals and lack of data for personalized CRC
screening approaches, there remains a need for a clearer framework to inform clinical
decision-making. While CRC diagnoses and mortality are still highest in older adults,
treatment of CRC has evolved dramatically, with studies showing improved survival in
older patients. The current US population has over 13 million individuals between ages

75 and 85, and is expected to increase to over 28 million by 2050 [10-11, The expansion of




this age group coupled with increasing life expectancy requires reevaluation of the
current approach to CRC screening decisions in the older population.

Currently, for CRC, there is lack of consistency in best practices to screen older
individuals. Some studies indicate that screening is underutilized in older individuals
and those with comorbidities ['>-15]; other studies indicate that this population may be
more likely to undergo screening, potentially due to frequent contact with the
healthcare system [14+16]. Nevertheless, this inconsistency in the application of consensus
guidelines to clinical practice indicates that knowledge gaps persist when deciding
which older patients should be offered CRC screening,.

A basic tenet of cancer screening is that the benefits of screening should
outweigh the harms. This necessitates a reliable means for assessing the risks and
estimating if a person has enough of a life and health expectancy to realize screening
benefit. CRC screening is associated with short-term risks, including complications
from colonoscopy, overdiagnosis, and treatment of tumors that may not have led to
symptoms. Appropriate utilization ~ of  screening  inolder  adults requires
a balance between short-term screening risks and long-term benefits of early
detection. Another important consideration in recommending screening is patient
preference, as a patient’s values may dictate willingness to be screened.

In this review, we will examine the personalization of CRC screening in older
individuals based on specific factors influencing life and health expectancy. This
includes age, frailty, cognitive status, and disease burden, as these factors more
accurately reflect life expectancy rather than age alone. We will also review the risks of
screening unique to older adults, screening modalities and endoscopic technique for
minimizing risk, and CRC treatment outcomes in older patients, in order to provide
important information to aid CRC screening decisions for this age group (Figure 1). This
review article offers a unique approach to this topic from both the gastroenterologist
and geriatrician perspective by reviewing the use of specific clinical assessment tools,
and addressing technical aspects of screening colonoscopy and periprocedural

management to mitigate screening-related complications.




FACTORS FOR DECIDING WHO TO SCREEN

Guidelines currently recommend that patients with reduced life expectancy should
not be screened for CRC [4¢]; however, they do not provide a method to estimate life
expectancy in the clinical settingl!l-17] (Table 1). A consistent method to estimate life
expectancy is critical to determine the patient population who would benefit from
screening. Randomized trials have suggested that the mortality difference between
screened and unscreened patjgnts becomes noticeable only after 5 or more years after
screening(18-201. Similarly, the benefits of polypectomy are delayed by 7-10 years after
screening has occurred?!l and, thus, screening is of limited benefit for those with lower
life expectancy. Conversely, patients with a longer life expectancy could gain more
years of life from screening,.

The research regarding CRC screening in older individuals is limited, many studies
either do not take factors beyond age into account, or were conducted in patients
younger than 75 years. The lack of high quality data that are stratified by more than age
is significant. For example, Lin et al 8] found that patients aged 80 years or older had a
mean extension of life expectancy with screening colonoscopy of only 0.13 years,
compared to an average gain of 0.85 years for patients 50 to 54 years-old, a 6.5 fold
difference. However, this study only took age into account, and did not consider
comorbidity, frailty, or any other modifying factors that affect life expectancy. The
conclusion that older age is associated with less years gained from screening may or
may not be applicable to a given older individual, depending on their overall health
and functional status.

When considering screening an older patient, chronological age must be
supplemented. Factors such as comorbid status, frailty, cognitive function, and patient

priorities are important tools for doing so (Figure 2).

Comorbidity




Comorbidity status has a strong influence on life expectancy in older adultsi?2l. One
study by Cho et all22l evaluating Medicare claims data and the Charlson Comorbidity
Index (CCI) found that persons with higher levels of comorbidity had shorter life
expectancies, whereas those with no comorbid conditions, including oldest adults, had
favorable life expectancies relative to an average person of the same chronological age.
The study found substantial variation between estimated life expectancies for healthy
persons without comorbidity and those with high levels of comorbidity, or with specific
conditions, such as diabetes, CHF, and COPD. Details about the CCI are summarized in
Table 2.

This variation in life expectancy based on comorbidity status may affect decision-
making in CRC screening. Another study by Gross et all®l evaluated life expectancy
after diagnosis of early-stage CRC, and found that certain comorbidities, such as
diabetes, COPD, and congestive heart failure, were associated with decreased life
expectancies. The total number of chronic illnesses as well as specific coorbid
conditions should also be considered prior to initiating a screening colonoscopy. Even if
a patient’s comorbid conditions do not specifically affect the procedure, a larger number
of comorbidities may indicate decreased ability to compensate for and recover from
stresses. These comorbidities, combined with normal physiologic changes of aging,
create a state of homeostenosis, or decreased physiologic reservel?!. This renders patients
at higher risk for complications from even low-risk procedures, such as screening
colonoaopy.

Coexisting chronic illness is associated with a substantial reduction in life
expectancy after diagnosis of early-stage colorectal cancer!®!. Screening colonoscopies
may also put these patients at higher risk of complications!?!l. This, along with the
decrease in life expectancy associated with comorbid conditions in general, should be

considered when deciding whether to screen older persons.

Frailty




Frailty is a reflection of homeostenosis. It is a state of vulnerability to stressors and
increased risk of adverse health outcomes due to multisystem decline in physiologic
reserve and function®l. Clinically, it presents as slow gait speed, exhaustion, weight
loss, and decreased grip strength and physical activity. The presence of frailty has been
shown to be predictive of falls, worsening mobility, ADL disability, hospitalization, and
&eath. It provides important information about functional status and longevityl2 261,
Cancer patients defined as being functionally dependent according to the validated
instrumental activities of daily living were found to have a 2- to 3-fold increased gisk of
postoperative morbidity compared with those defined as independent?7l. In the
perioperative setting, the presence of frailty has been shown to independently predict
postoperative complications, length of stay, likelihood of discharge to subacute nursing

facilities, and mortality at 30 days and 6 mol25l.

Given that frailty has been associated with poor survival, evaluating an individual’s
degree of frailty is critical when making decisions to continue CRC screeningl??l. There
are various published frailty scoring tools, but none have been established as the
standard or best method in this setting. The most well-known is the Fried score, which
measures specific criteria for unintentional weight loss, self-reported exhaustion,
weakness, slow walking speed, and low physical activityl25. However, the details
needed for the Fried and many other frailty scores are often time-consuming and may

require special training or tools beyond the scope of a typical outpatient officel3l,

Other frailty and risk assessment tools, such as gait speed, have been evaluated and
validated. Of these, the authors feel the most accessible tool in the primary care or
preoperative setting is the Clinical Frailty Scale (CFS). The CFS has been developed for
rapid frailthscreening without the need for specific geriatric expertise or functional
testing and has been validated against the very detailed Canadian Study of Health and
Aging 70-item Frailty Index[®l. A recent multicenter, prospective study evaluated CFS

score and postoperative complications in CRC patients over the age of 80. The study




found that postoperative complications were significantly more common in patients
with a CFS score of 3 and above. Interestingly, age was not found to affect postoperative

outcomes [321. Details about how to apply and interpret the CFS are provided in Figure

3.
ePrognosis

ePrognosis is a web-based tool that facilitates shared decision-making among clinicians
and patients about colorectal and breast cancer screening. It uses a point system that
assigns points based on health behaviors, disease burden, and function that are most

ighly associated with 10 year chance of death. Its calculator is based on data collected
from The National Health Interview Survey and the Health and Retirement Survey.
After data are collected, a pictograph representation of the risks vs benefits of screening
is provided to give a more concrete understanding of the choice. While ePrognosis
provides a framework for discussion about screening pros and cons for most patients, it
does not yield a result in favor of screening anyone over the age of 75. This poses
difficulty for the clinician attempting to aid an older, non-frail patient deciding whether

to continue screening if they fall into this age category.

Cognitive status

Although not a normal part of aging, cognitive decline and dementia are common
geriatric syndromes that may result in loss of functional status. Low ADL score and
suspected dementia are associated with increased mortality in older individualsi3l. One
study by Katz et al3l found that increases in senile cognitive decline (SCD) were
associated with higher risk of mortality, as were dementia and amnestic mild cognitive
impairment. The study posited that the association of SCD with mortality may be due
to the assogjation of SCD with clinical cognitive status. Another study by Lv et all®]
found thatgs

ter cognitive decline was associated with higher mortality, independent of

initial cognitive function, especially among those aged 65-79 years and those with




normal cognitive function at baseline. This association indicates the practical

significance of monitoring cognitive change in older adults, and for cancer screening
purposes, provides another basis for informed screening decisions based on life
pectancy.
Cognitive evaluation provides insight about the patient’s baseline functioning, ability to
understand discussion of the medical issues and ability to follow instructions. Screening,
r cognitive impairment can be accomplished with the Mini-Cog. The Mini-Cog is a
simple cognHve screening tool that is relatively uninfluenced by level of education or
language. It has three steps: 3-word registration, clock drawing, and 3-word recall, and
is scored on a scale of 0-5 based on number of words recalled and accuracy of the
clock®l. It may reveal previously undetected cognitive concerns, as well as inform risk
assessment. This is significant in the context of minor procedures such as screening
colonoscopy, as even mild cognitive impairment confers a higher risk of delirium with
anesthesial37l. Furthermore, if cognitive impairment is detected it will be important to

ensure an adequate support system to help review pre- and post-procedure instructions

[29],

Another necessary component of cognitive evaluation is confirming medical decision-
making capacity. Even individuals with mild dementia can have capacity to make
medical decisions, which may include decisions about screening and treatment. As
these decisions necessitate weighing risks and benefits of screening, it is essential to
ensure patients understand the pros and cons, as well as implications of a positive
screening test. Achieving this involves conducting a capacity evaluation. The
MacArthur Competence Assessment Tool-Treatment (MacCAT-T) is a tool which
assesses the ability to understand, appreciate, reason, and express a choicel®8l. Details

about how to assess medical decision-making capacity are outlined in Figure 4.




Given that cognitive decline and functional dependence are associated with increased
mortality in older patients, overall functional status and medical capacity must be taken

into consideration when making CRC screening decisions.
Personal choices

Screening decisions musﬁbe patient-centered, and should involve a discussion of
patient priorities. This begins with exploring which health outcomes are most
important. For some older adults, this may be longevity or surviving to a specific family
event. For others, the priority may be maintaining independence, or avoiding worry
and having peace of mind. Others may priﬁitize minimizing interventions and time
spent at doctors’ offices or avoiding pain. Within the context of a patient’s health-
priority outcomes, the clinician can better assist in making individual screening

decisions/?9].

For a patient that prefers to minimize medical intervention, but has a life expectancy
exceeding ten years, a discussion may involve stool-based screening as an initial
consideration, with plans to follow up a positive test with colonoscopy. For a patient
that prefers to minimize pain, and has a life expectancy of only a few years, a discussion
of screening cessation would be appropriate. Discussing patient health priorities allows

the clinician to aid the patient in realistic goal-setting and guide decision-making.

RISK FACTORS FOR DEVELOPING COLORECTAL CANCER

There are both modifiable and non-modifiable risk factors for developing CRC,
including lifestyle, a history of certain medical conditions, family history, and prior

screening|ll.

a the United States, more than half of all CRCs are attributable to lifestyle factors, such

as unhealthy diet, sedentary lifestyle, heavy alcohol consumption, and smoking/*.




Numerous studies have shown that people with healthy lifestyle behaviors have a 27%

to 52% lower risk of CRC compared to those without these behaviorsl4l.

Certain conditions_that increase risk include a history of type 2 diabetes, personal
history of CRC, or history of other cancer types due to the carcinogenic effects of some
cancer treatments(ll.

People with a first-degree relative who has been diagnosed with CRC have 2 to 4 tim
the risk of developing the disease compared to people without this family historyl4!l. A
history of CRC among more distant relatives also increases risk[*l, as does a family
history of adenomas/*l . However, the rate of CRC in patients 80 years and above with
a family history is significantly lower than that in younger age groups with a family
history of CRCI#I. This study by Miller ef al found that family history should not be
used as an inclusionary criterion for CRC screening in the 80 years and above age group
for this reason.

Another risk factor to consider is screening history. One negative screening colonoscopy
may be enqueh to significantly reduce the lifetime risk of CRCI5. Conversely,
unscreened individuals are at a higher risk for CRC than adequately screened
individuals. Screening should be initiated for those who have never been screened, even

after the age of 75 years for individuals without significant comorbiditiesl4¢l.

Previous colonoscopy findings are also important when considering risk, as a personal
history of advanced adenomatous polyps, especially multiple or large polyps, increases
the risk of CRCI 48 Additionally, polyp shape and histology are significant(47. 481,
Hyperplastic polyps have a relatively low risk for malignancy, and have little to no risk
when found in the left colonl** %I, Inflammatory polyps, or pseudopolyps, are benign
and generally do not carry the risk of developing into CRC. Sessile serrated lesions
frequently exhibit dysplasia, and disproportionally contribute to interval CRCsl51.

Villous adenomas also carry a high risk of malignancy[52].




Studies have found that individuals with advanced adenomas (210 mm, high-grade
dysplasia, or tubulovillous or villous histology) and large (210 mm) serrated polyps
have a significantly higher risk of colorectal cancer as compared to those without
adenomasl#s 47, 53551 _ This is important to consider when factoring in an individual’s

previous colonoscopy findings.
OUTCOMES
Colonoscopy outcomes in older adults

It has been shown that colonoscopies decrease both morbidity and mortality related to
CRC. In particular, a meta-analysis identified nearly 1.5 million patients from
observational studies that evaluated CR(‘aincidence and mortality 5. Pooled analysis of
this data showed that colonoscopies are associated with a 61% relative risk reduction in
CRC incidence (RR: 0.39; 95%CI: 0.26-0.60) and a 61% reduction in CRC mortality (R:
0.39; 95%CI: 0.35-0.43) in patients who underwent a colonoscopy with non-malignant

findings.

There have been recent studies assessing performing colonoscopies in older patients. A
nationwide retrospective data analysis of the Department of Veterans Affairs electronic
medical record identified U.S. male veterans at least 80 years of age that underwent a
colonoscopy. They found that of nearly 81,946 patients who received a colonoscopy,
9,365 were diagnosed with CRCI51. Of the total patients that received a colonoscopy,
they found that 13% that were diagnosed with CRC were 80-84 years old, 10.2% were
85-90 years old, and 12.6% were over 90 years old. Overall, their findings suggest that
there is a large number of colonoscopies being performed in patients who are at least 80
years of age and that CRC is diagnosed in both octogenarians and nonagenarians in

spite of guidelines suggesting cessation of screening at 75 years of age. Other studies




have shown that with older patients in paE'cular, colonoscopies prove to be beneficial.
In two large, prospective cohort studies, continuation of screening lower endoscopy
after 75 years of age, regardless of screening history, was associated with reduced risk
of CRC incidence and mortalityl*]. These findings raise the importance of considering

other factors besides age when deciding to screen a patient for CRC.
Adverse events associated with colonoscopy in older adults

Adverse effects and complications from a colonoscopy, while rare, are still something to
consider when recommending colonoscopy for older patients. Studies have suggested
that the benefits of endoscopy in older adults may be compromised due to g higher risk
of inadequate bowel preparation, lower procedural completion rates, and higher
complication rates such as perforation, bleeding, and cardiovascular adverse events!>°!
I8, However, these risks are associated with comorbidityP8l. A population-based
matched cohort study assessed adverse events in outpatient colonoscopies among a
random 5% sample of Medicare beneficiaries age 66-95 years of age from 2001-20056%1,
This study found that rates of adverse events after colonoscopy increased with age, and
that patients having a polypectomy had a high risk for all adverse events compared to
the matched group as well as the screening and diagnostic colonoscopy groups. This
study also found that comorbid conditions increased the risk of adverse events such as
history of stroke, COPD, atrial fibrillation, or CHF. Overall, this study did find the risk
for adverse events to be low, with a risk of 0.6 per 1000 procedures for perforation and a
risk of 2.1 per 1000 procedures for gastrointestinal bleeding for the screening group and
8.7 per 1000 procedures for the polypectomy groupl®l. Other studies demonstrated that
colonoscopies are safe in older patients with overall low complication rates, however
these ratesare still higher than they are in younger patientsl®ll. A systematic review
found that patients 80 years of age and older experienced higher rates of cumulative GI
adverse events (incidence rate ratio 1.7; 95%CI, 1.5-1.9) and had a greater risk of

perforation (incidence rate ratio 1.6, 95%CI, 1.2-2.1) compared with younger




patierE undergoing colonoscopy!®l. A large, population-based retrospective cohort
study found the overall risk of post-colonoscopy complications to be twice as high in
patients aged 75 years or older compared with that of patients aged 50 to 74 years at 30
days post procedure. While advanced age was associated with increased risk of post-
colonoscopy complications, baseline com(ﬁbidities were independently associated with
complications, regardless of age. Specific independent risk factors for post-colonoscopy
complications were the presence of anemia, cardiac arrhythmia, heart failure,
hypertension, chronic kidney disease, smoking history, liver disease, and obesity!>l. A
retrospective study evaluated the complication rates of colonoscopies in patients > 90
years old compared to those 75-79 years old agel¢2l. Interestingly, this study found that
while the complication rates in patients who were at least 90 years of age were higher,
the yield for advanced neoplasia (28.4% vs. 6.4% of controls, P < .001) as well as any
neoplasia (P < .001 vs. controls) were higher in this age group as well. The majority of
the post-colonoscopy complications were cardiopulmonary events. This study sheds
light on the importance of carefully judging the benefits and risks of performing a

colonoscopy in oldest older patients.

Outcomes of foregoing colonoscopy

Despite some of the risks that the procedure poses in older patients, the continuation of
screening endoscopy among many adults older than 75 years prevents CRC incidence
and death, especially among those who do not have significant comorbidities. It is
important to assess an individual’s risks for CRC in order to decide whether pursuing a
screening colonoscopy is the best choice as outcomes of not performing a colonoscopy
include very advanced metastatic disease. A retrospective cohort study assessed data in
Saudi Arabia, where there is no population-based CRC screening, to see if there is any
association between sex and metastatic CRC adjusting for patient covariates. They
found over just one thousand CRC patients, and found that female patients were 20%

more likely than males to present with a metastatic tumor (RR 1.20, 95%CI 1.04-1.38)1631,




Their reasoning for this discrepancy was that women had less access to healthcare
compared to men. Another study performed at Massachusetts General Hospital
assessed outcome differences in women of screening age presenting for surgical
treatment for CRCI®l. This study found that unscreened women had a significantly
higher risk for having high-grade tumors (RR=1.61), lymph node metastasis (RR=1.36),
and distant metastasis on pathology (RR=2.26). Overall, the findings in these studies
suggest that patients who do not receive proper screening are at increased risk of
advanced, metastatic disease. Given that there is an increase in incidence of CRC in

patients beyond 75 years of age, this is an important factor to consider.

Colorectal cancer surgery outcomes

While older studies have found that older patients have worse CRC surgical outcomes
and survival an their younger counterpartsltl, recent studies have shown
otherwisel®73l. Improvements in perioperative care, surgical techniques and the
introduction of multimodal treatments have made surgery feasible for the majority of
patients, including many older cancer patients(?’].

These perioperative improvements include risk assessments, pre-habilitation, fast-track
programs, medication list review, and patient education, and optimize the procedurel74l.
More recent studies have been published that evaluate the feasibility, safety and
advantages of the laparoscopic approach for colonic cancer in older pati«alts. These have
supported that minimally invasive surgery in older CRC patients reduces overall
mortality and morbidity when compared to a laparotomy, and correlates with shorter
hospital stays and faster functional recovery. Furthermore, it has been clearly
demonstrated that postoperative outcomes in advanced age dqnot significantly differ
from those of younger CRC patientsl®¢73l. One study found that intraoperative and
postoperative complications were equally distributed among CRC patients over 75
years of age and younger patientsl¢l. Virk et all75l found that a substantial number of

octogenarians undergo surgery for treatment of stages 0-2 of CRC and have comparable




5-10-year survival (25.45%) with their younger counterparts (34.40% and 30.86% in ages
60-69 and 70-79). This study concluded that despite a statistically significant difference
between age groups, the survival rates were surprisingly similar from a clinical
perspective, and show that CRC surgery should still be part of the conversation in
octogenarians(74l

Additionally, ynn et al performed a single institution, retrogpective cohort study of
patients who underwent resection of CRC from 2010-2018 and concluded that resection
of CRC in patients over the age of 85 is safe and effective and that age alone is not a
sufficient reason to withhold surgical treatment in this patient cohort/73l. The study also

found that both the short-term post-operative outcomes as well as 30-d mortality was

similar among patients who received open surgery vs laparoscopic intervention.

Another important point is that comgrbidity may play a more significant part in CRC
treatment outcomes than age alone. Patients with greater comorbid medical conditions
have lower survival rates after an initial diagnosis of colorectal cancer, poorer survival
after chemotherapy and prolonged hospitalizations as a consequence of their colorectal
cancer>l,

Various studies have demonstrated the assocation between Charlson Comorbidity
Index (CCI) and poor CRC surgical outcomes. Zingmond et all7®l found that, of 56621
CRC patients undergoing tumor resection, those with a higher CCI were significantly
associated with postoperative complications. Tan et all”’] showed that the CCI was an
independent predictor of morbidity in a population of 121 octogenarians undergoing
CRC surgery. Ouellette et all”®! demonstrated that CCI was associated with a longer
length of stay, perioperative mortality, and overall mortality in 239 CRC patients. Please
see Table 2 for more details about the CCL.

Colorectal cancer surgery in the aged was previously considered high risk. Recent
studies have shown that this is not necessarily the case, while advances in minimally
invasive surgical technique and perioperative management have lowered the risk of

postoperative complications and improved recovery.




PRACTICAL CONSIDERATIONS FOR SCREENING

Modality

Screening can be done via direct visualization methods such as colonoscopy, CT

colonography, colon capsule, or flexible sigmoidoscopy, or via stool-based tests such as
guaiac-based fecal occult blood test, FIT, or multitargeted stool DNA test, or via
serology test such as SEPT9 DNA testl 3l.
A stool-based test such as FIT may be offered as an initial, non-invasive screening
method. However, stool-based tests should not be used in older patients that are unable
to undergo a follow up colonoscopy in the event that the test is positivels. CT
colonography is another non-invasive screening technique that offers visualization that
stool based tests do not. Nevertheless, it still requires bowel preparation, exposes
patients to ionizing radiation, and requires follow-up colonoscopy for positive findings
141, There is also risk of incidental findings, as CT colonography provides images of the
entire abdomen and pelvis. Studies report extracolonic incidental findings in 15-69% of
imaging, and the risk likely increases with agel”!. These findings may result in
unnecessary testing, burdening the patient with more cost, radiation exposure, and
mental distress!7l.

Colonoscopy is the gold standard, as it has the highest sensitivity among
available screening modalities®], and offers both detection and treatment of
precancerous lesions at the time of the procedure. The regional distribution of CRC
changes with age, with proximal colon cancer being more common in older patients,
and distal colon cancer predominating in younger patients!®!-82l. This is significant when
considering screening modalities in older patients, as sigmoidoscopy cannot reach the
proximal colon. Therefore, colonoscopy is the superior direct visualization method in

older patients.




All screening tests other than colono&opy are two-step tests. A limitation of

non-colonoscopy-based CRC screening tests is that a positive test requires a follow-up
colonoscopy. This must be kept in mind when deciding whether to screen an older
patient, regardless of the initial screening modality. On the other hand, a major
advantage of stool-based screening as a first step is that invasive screening colonoscopy
is limited to those individuals with a higher pretest probability of cancer. This is
important in the balance of risks and benefits, as the potential benefit of screening
colonoscopy is higher in individuals with a positive FIT or other stool-based screening

method.

Prevention and management of co lanoscopy-ﬁsociated risks in older patients

Screening colonoscopy carries the risk of major adverse events such as perforation,
bleeding and cardiopulmonary complications. In addition to risks of the procedure,
there are risks associated with the bowel preparation and sedation required for the
colonoscopy. These risks are affected by age and influenced by additional factors such
as comorbid conditions [°% > 1. When considering colonoscopy for older individuals,
caution should be taken during every step including the pre-procedure preparation, the
analgesia and sedation, and the procedure itself 183 (Table 3).

During the pre-procedure preparation of a colonoscopy, bowel preparation is
essential and obtained either through polyethylene glycol-based solutions or sodium
phosphate solutionsl®3l. Sodium phosphate has an osmotic mechanism of action, which
results in fluid shifts and electrolyte abnormalities such hyperphosphatemia,
hypernatremia, and hypokalemial8 81, The geriatric populations, especially those with
renal or cardiac disease, are more sensitive to these changes and should therefore avoid
sodium phosphate solutions!® 831, Older individuals are at greater risk of dehydration
as well, which can commonly occur in any bowel preparation. This can be managed
with adequate hydration throughout the pre-procedure preparation!®l. Another
concern throughout this process is the large volume of oral preparations required for

adequate colonic preparation. Older patients may not be able to consume such a large




volume and are therefore at risk for poor colonic preparation(®. This can have major
consequences including failure to complete the procedure, missed lesions, and
prolonged procedure time with increased risk for complications/®4 %1, Safe and adequate
bowel H‘eparation is very important in planning colonoscopies for older patients.
Age-related effects on the body also put the geriatric population at higher risk for
adverse effects from sedation. GI colonoscopies are generally preformed under
conscious sedation with numerous guidelines published for monitoring ﬂ.!ring the
procedure 8. Physiologic changes such as decreased arterial oxygenation, delayed or
blunted cardiorespiratory stimulation in response to the body’s requirements, increased
risk of aspiration, and reduced hepatic and renal clearance mechanisms are factors that
make the choice of sedation more difficult when managing an older adult [¥*84l. Due to
increased sensitivity to effects of sedatives, it is recommended to administer fewer
ents at a slower rate and lower dose for safe sedation during colonoscopies [,
Endoscopies without sedation are not commo performed in the United States, but
are an option for higher risk patients 29. In older patients with multiple comorbid
medical conditions, there is greater risk of experiencing an adverse event if the
colonoscopy is performed under general anesthesia 56 [%]. Minimizing sedation during
procedures reduces risk for anesthesia-related adverse events. During the procedure,
standard monitoring procedures should be followed during procedures in the geriatric
population. Maintaining a low threshold for beginning supplemental oxygen therapy is
important as older patients are at higher risk of oxygen desaturation [¥]. Another
serious adverse event is delirium. Older adults are at an increased risk for experiencing
delirium related to sedation, and this risk is further increased in older patients with
underlying cognitive impairment and polypharmacy [7*]. Delirium is a poor prognostic
factor for survival among hospitalized older 188], and is associated with nursing home
placement within the year after surgery 59,
In addition to the risks of bowel preparation and sedation, the screening
colonoscopy procedure is also_carries risk of perforation, bleeding, and

3
cardiopulmonary complications. Of all adverse events associated with colonoscopy, the




greatest risk associated with age is perforation. Studies show that older patients have a

30% higher risk of experiencing a perforation than younger patients undergoing
colonoscopy and a 14-fold higher risk of having g perforation than patients of the same
age who do not undergo the procedure [59l. Bowel perforation can be a surgical
emergency and puts the patient at significant risk of life-threatening infection. Older
patients are at an increased risk of perforation due to the higher prevalence of
diverticulosis, tortuosity of the intestines, inadequate bowel preparation, and post-
surgical adhesions or strictures, which threaten the integrity of the tissue and make the
procedure more technically challengingl 84 9,911 Furthermore, there is a higher risk of
mortality associated with perforation in older individuals 2% 2. For this reason, it is
critical to weigh the risk of complications and comorbid conditions when considering

colonoscopy in older patients.

Endoscopic technique

Endoscopists use a variety of techniques during colonoscopies to effectively
screen for colorectal cancer. The most widely used techniques include air insufflation,
carbon dioxide insufflation, water exchange, and water immersion/®l. Air insufflation,
the oldest colonoscopy technique, allows for distension of colonic lumen and
visualization during colonoscopy [°> %1, However, air insufflation results in unabsorbed
air in the colon and prolonged bowel distension and subsequently can cause symptoms
of pain and nausea [*4. This can also increase risk of postprocedural bowel ischemia and
spasms, and patients may require unnecessary hospitalization or testing to rule out
colonic perforation 4. The risks of air insufflation are important to consider in older
individuals as they are at higher risk of complications.

Air insufflation was followed by introduction of carbon dioxide insufflationl%l.
Numerous studies have demonstrated reduction in abdominal pain during and
following the completion of colonoscopy with carbon dioxide insufflation compared to
air insufflation 4. The reduction in pain is likely related to faster absorption of carbon

dioxide by intestinal mucosa compared to air. The rapid absorption was confirmed




early on by a study that looked at abdominal radiographs at 1 h % %I, The benefits of
the reabsorption of carbon dioxide include less bowel distension, improved abdominal
pain, and decreased interference in colonic mucosal blood flow!%l. However, concerns
have been raised related to increased blood carbon dioxide concentrations. One study
showed end-tidal carbon dioxide was increased in both carbon dioxide and air
insufflation groups, suggesting this was likely related to hypoventilation from sedation
rather than carbon dioxide insufflationl %l Further studies are still required to
determine risk of hypercapnia from carbon dioxide insufflation.

More recently, newer wata—assisted methods including water immersion and
water exchange have been used to reduce colonic spasms, facilitate cecal intubation,
and lower patient discomfort and need for sedationl’’l. Water immersion involves
removing infused water during withdrawal while water exchange involves removing
infused water during insertion [*l. The water immersion technique was initially used
for patients with severe diverticulosis, as the water opened and straightened the
sigmoid colon to distinguish the real lumen!¥’l. As older individuals are commonly
affected by diverticulosis, utilizing this technique can allow for efficient completion of
the procedure. Another study that investigated the results of water-assisted
colonoscopies without sedation showed that this technique resulted in less reported
abdominal pain and faster cecal intubation compared to air insufflationl®” %°l. Older
individuals with more comorbidities are at high risk for adverse events from sedation;
this population may therefore benefit from a water-assisted colonoscopy performed
with no sedation. In addition, minimizing sedation allows patients to indicate pain
during the procedure, which can be indicative of risk of perforation [*7l. Both the water
immersion and water exchange techniques allow for decreased pain with insertion and
completion of even difficult colonoscopies, with the advantages more pronounced in
the water exchange technique [*l. Water exchange is also associated with increase in
adenoma detection rate °8l. The benefits of these newer colonoscopy techniques may
allow for feasible procedures in older individuals with decreased pain and risk of

adverse events.




Management of anticoagulation

Over 6 million patients in the United States receive long-term anticoagulation
therapy for the prevention of thromboembolism due to atrial fibrillation, mechanical
heart-valve prosthesis, or venous thromboembolism [1%]. Atrial fibrillation specifically
affects over 33 million people worldwide and the prevalence is increasing with the
aging population [191l. Older individuals with atrial fibrillation are at higher risk of
stroke, as evidenced by the CHA2DS>-VASc score [100 102 The CHA2DS,-VASc score
calculates stroke risk in patients with atrial fibrillation and takes age into account, with
2 points added for individuals older than 75 and 1 point for individuals between 65-74
102, Those at high risk are commonly started on anticoagulation, which may be a
concern if a colonoscopy is required.

When considering colonoscopy in patients on anticoagulation, multiple factors
need to be taken into consideration. This includes the patient’s risk of
thromboembolism, the bleeding risk of the procedure, the features of the anticoagulant
the patient is taking, and the urgency of the procedure [103 104 Regarding bleeding risk
of the procedure, diagnostic colonoscopy, mucosal biopsy sampling, and polypectomy
less than 1 cm have low risk of bleeding '], However, procedures that involve an
endoscopic treatment are at higher risk of bleeding; this includes polypectomy greater
than or equal to 1 cm, tumor ablation, and endoscopic submucosal dissection [1%]. The
severity of the bleeding risk after polypectomy is between 0.3% to 10% depending on
factors such as polyp size, location, morphology, resection technique, and cautery used
[105] Based on this, providers should consider the likelihood of a patient having polyps
when decided how to manage the anticoagulation. Providers may consider a
colonoscopy and biopsy on anticoagulation if there is low likelihood of polyps but
should hold the medication if large polyps are suspected.

While the risks and benefits of stopping anticoagulation prior to colonoscopy

need to be weighed for every patient, it is of utmost importance in the older population.




With older individuals, they may have more comorbidities with higher risk of
thromboembolism or stroke with stopping anticoagulation. If a patient is still in their
high-risk window of thromboembolism, colonoscopy may be delayed until this period
has passed. It is important for physicians to exercise a considerable amount of clinical

judgement and consult with prescribing providers as necessary.

CONCLUSION

Screening extends life by detecting disease at an earlier stage, when there may bﬁetter
chance of survival after treatment than in the absence of screening. The current
approach to CRC screening in older individuals, in which the decision to offer screening
is often based primarily on age, is inefficient, resulting in underuse of screening for
some and overuse of screening for others.

Life and health expectancy should be used to inform cancer screening guidelines to
ensure that patients live long enough to benefit from early detection. There is
considerable heterogeneity of life expectancy beyond that described by chronological
age, and subjective estimation of life expectancy has been shown to be inaccurate.
Therefore, maximizing the potential benefits of CRC screening while minimizing
potential harms requires attention to comorbidity, frailty, cognitive status, and patient
preferences. The Charlson Comorbidity Index, Clinical Frailty Score, and Mini-Cog are
helpful tools for evaluating these elements. Screening history and previous colonoscopy

findings are also important to take into consideration when evaluating CRC risk.

Despite some of the risks that colonoscopy poses in older patients, the continuation of
screening endoscopy among many adults older than 75 years prevents CRC incidence
and death, especially among those who do not have significant comorbidities. Recent
studies also show that fit older patients fair similarly to younger patients undergoing
CRC treatment, while advances in laparoscopic surgical technique and adjuvant

therapies have improved outcomes for CRC patients as a whole.




Colonoscopy-associated risks can be mitigated in older patients by conducting
thorough medication review, coordinating with the prescribing provider, educating the
patient about bowel preparation, adjusting sedation, and using endoscopic techniques

that minimize perforation and bleed risk.

Altogether, this review emphasizes the importance of patient assessment, with
chronological age being just one aspect of that evaluation, and highlights important
considerations for CRC screening in older patients that age-based screening guidance

may overlook.
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