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ABSTRACT

KEY WORDS:

Background: With age, colorectal cancer (CRC) preva-
lence rises. The elderly (> 75 years), and the very elderly
(> 85 years) are especially vulnerable. The advantages of
screening must be assessed in the context of diminished
life span and co-morbidities.

Objective: To compare CRC findings in colonoscopies that
were performed following a positive fecal occult blood
test/fecal immunochemical test (FOBT/FIT) in both elderly
and very elderly age groups with those of younger patients.
Methods: We identified colonoscopies conducted between
1998 and 2019 following a positive stool test for occult
blood in asymptomatic individuals. A finding of malignancy
was compared between the two patient age groups. Fur-
thermore, a sub-analysis was performed for positive ma-
lignancy findings in FOBT/FIT among patients > 85 years
compared to younger than < 75 years.

Results: We compared the colonoscopy findings in 10,472
patients: 40-75 years old (n=10,146) vs. 76110 years old
(n=326). There was no significant difference in prevalence
of CRC detection rate between the groups following posi-
tive FOBT/FIT (2.1% vs. 2.7%, P = 0.47). Similar results for
non-significant differences were obtained in the sub-anal-
ysis compared to malignancy detection rates in the very
elderly 0% (n=0) vs. 2.1% for < 75 years old (n=18), P=0.59.
Conclusions: Although the prevalence of CRC increases
with age, no significant increase in the detection rate of
CRC by FOBT was found in either the elderly or very elder-
ly age groups. Screening colonoscopies in elderly patients
should be performed only after careful consideration of po-
tential benefits, risks, and patient preferences.
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Colorectal cancer (CRC) is a major cause of death
among the elderly (age > 75 years). This group of
patients represents a growing cohort presenting for colo-
noscopy [ 1]. Moreover, they often have a higher risk bur-
den for CRC than their younger counterparts, suggesting
that they benefit more from CRC screening. Despite this
finding, there is reluctance in referring the elderly for
screening for CRC due to high complication rates. Sever-
al issues have contributed to this, including reservations
regarding their procedural risk-to-benefit ratio due to a
shorter life expectancy and the presence of co-morbidi-
ties. However, advances in sedation and endoscopic tech-
niques, as well as wider cancer therapy options, have led
to better outcomes and lower risk of complications. The
existing body of evidence now indicates that the very el-
derly actually derive more relative benefit from screening
colonoscopy than the younger population [2].

The U.S. Preventive Services Task Force (USPSTF)
recommends screening for men and women ages 50-75
with a life expectancy of 5 years or more, like other age
groups. The USPSTF also recommends selective screening
for those aged 76-85 years, a recommendation that is sup-
ported by a weaker level of evidence [3]. According to their
recommendations, screening would be most appropriate for
adults who are either healthy enough to undergo treatment
if CRC is detected or who do not have co-morbid condi-
tions that would significantly limit their life expectancy.

Methods that are considered acceptable tests for
screening for CRC include: high-sensitivity fecal occult
blood tests (FOBT), stool DNA test (FIT-DNA), sigmoid-
oscopy, standard colonoscopy, and virtual colonoscopy
[4]. Screening with a guaiac-based fecal occult blood test
has been shown to reduce CRC deaths [5]. The fecal im-
munochemical test (FIT), which identifies intact human
hemoglobin in stool, has improved sensitivity compared
to FOBT for detecting CRC [6].
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We compared the rate of CRC findings in colonoscopy
between two age groups: older than 75 year and younger
than 75 years, with positive FOBT/FIT tests performed as
part of screening for CRC. We then evaluated the speci-
ficity of the screening tool in the two age groups. Our null
hypothesis was that CRC screening with FOBT/FIT has a
better yield when performed in the very elderly.

PATIENTS AND METHODS

Our study included colonoscopies performed between
1998 and 2019 at department of gastroenterology in
Hillel Yaffe Medical Center, a major hospital on the
western edge of Hadera, Israel, serving a population of
about 450,000 residents. Indicated for the tests were as-
ymptomatic ambulatory patients with positive FOBT/
FIT (PF), as well as others with an indication of family
history of CRC (FH) or primary screening colonoscopy
(PS). Data were obtained based on registration data for
age, sex, examination findings, preparation quality, and
examination completeness.

Age was restricted to between 40 and 110 (n=66,255)
years and divided into two groups: 40-75 years old de-
fined as the control group (younger) and older than 75
years of age were the study group (older). Data on prepa-
ration quality and completion of examination were com-

pared between the two groups. A scale of preparation
performed according to the average of all colon parts giv-
en by Boston Bowel Preparation Scale (0= inadequate,
1=poor, 2=good, and 3=excellent) [7]. Scores of 0 or 1
were considered as poor preparation.

The primary outcome was the comparison of positive
results of colonoscopies for CRC screening in those 40—
75 years old and > 75 years old. Both groups had been re-
ferred to our department after a positive FOBT/FIT test.
A further sub-analysis was performed, in which the ages
were split into three groups: < 76 years, 76—85 years, and
> 85 years. Both analyses included comparisons of sex,
completeness of exam, and preparation.

The study was approved by Helsinki Committee, the
local medical ethics board (HYMC-0102-19).

STATISTICAL ANALYSIS

Descriptive statistics in terms of mean + SD and percentiles
were performed for all parameters of the study. Differenc-
es between the two groups (age 40-75 vs. age >75) were
assessed by t-test and Fisher's exact tests. Differences be-
tween the three groups (age 40-75, age 7685, and age >
85) were tested by ANOVA with multiple comparisons and
Pearson chi-square. Statistical analyses were performed us-
ing IBM Statistical Package for the Social Sciences statis-
tics software, version 25 (SPSS, IBM Corp, Armonk, NY,
USA). P<0.05 was considered as significant.

Table 1. General characteristics

ey | S| o
Age, in years
Range 40-75 >75
Mean + SD 58.1+8.2 79.0+3.9
Sex
Female 4875 (48.0%) 149 (45.7%) 0.43
Male 5271 (52.0%) 177 (54.3%)
Indication
PF 3841 (37.9%) 223 (68.4%) <0.001
PS 2194 (21.6%) 48 (14.7%) 0.004
FH 4111 (40.5%) 55 (16.9%) < 0.001
Malignancy 87 (0.9%) 6(1.8%) 0.07
Full exam 8872 (87.4%) 274 (84.0%) 0.072
Poor preparation | 2455 (24.2%) 93 (28.5%) 0.075

FH = family history of colorectal cancer, PF = fecal occult blood test /
fecal immunochemical test, PS = primary screening colonoscopy,
SD = standard deviation

RESULTS

Of a total of 10,472 patients, 38.8% had PF (n=4064),
39.8% had a FH (n=4166), and 21.4% underwent colonos-
copy as PS (n=2242). Table 1 shows the characteristics of
the study population. The mean age of the control group
was 58.1 + 8.2 (n=10,146) versus 79.0 £ 3.9 in the study
group (n=326). Female patients were 48.0% and 45.7% of
the total, respectively. PF was 37.9% in the younger group
vs. 68.4% in the older group, indicating a significant dif-
ference the two age (P < 0.001). The greater incidence for
malignancy was 0.9% in the younger group vs. 1.8% in
the older group (P = 0.07) suggesting the difference was
non-significant. No statistically significant difference be-
tween the two groups was noted for both achieving a com-
plete exam (87.4% in the younger group vs. 84% in the
older group, P = 0.072), and poor preparation 24.2% vs.
28.5%, respectively).

Table 2 shows the ratio of malignancy findings by in-
dication for each study group. Younger patients with PF
had 2.1% (n=80) malignancy findings, compared to 2.7%
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Table 2. Diagnosis of malignancy by indication and age group

Fecal occult blood test/fecal immunochemical test

Primary screening colonoscopy

Family history of colorectal cancer

Age in years 40-75 (n=3841)

>75(n=223) | P-value |40-75(n=2194)| > 75 (n=48) | P-value | 40-75 (n=4111) | > 75 (n=55) | P-value

Malignancy

80 (2.1%) 6(2.7%) 0.47 2(0.1%) 0 1.00 5(0.1%) 0 1.00

(n=6) in the older group. This difference was not signifi-
cant, P=0.47. No significant difference was noted in the
diagnosis of malignancy for the other indications as well
(screening and family history of CRC).

When focusing on patients with PF only [Table 3], no
difference between the control group (40-75 years old)
and the study group (> 75 years old) was observed in sex
(P = 0.63), exam completeness (P = 0.49), preparation
quality (P = 0.36), and the rate of malignancy detection
(2.1% vs. 2.7% respectively, P= 0.47).

Table 3. Patients with PF general characteristics (n=4064)

Coprlaree | SUESR | puue
Age in years
Range 40-75 > 75
Mean + SD 61374 79.5 £ 4.4
Sex
Female 1847 (48.1%) 103 (46.2%)
Male 1994 (51.9%) 120 (53.8%) 0.3
Malignancy 80 (2.1%) 6 (2.7%) 0.47
Full exam 3271 (85.2%) 186 (83.4%) 0.49
Poor preparation | 1064 (27.7%) 68 (30.51%) 0.36

SD = standard deviation

Table 4. Sub-analysis positive fecal occult blood test for age
group > 86 years (n=4064)

‘ Age groups P-value
Age in years
Range 40-75 (n=3841) | 76-85 (n=205) | > 86 (n=18)
Mean+SD | 61374 | 7855%25 | 90.6%64
Sex
Female 1847 (48.1%) | 90 (43.9%) | 13 (72.2%)
Male 1994 519%) | 115661%) | 5@78%) |
Malignancy 80 (2.1%) 6(2.9%) 0 0.59
Complete | 3771 (85.2%) | 170(82.9%) | 16(88.9%) 0.62
s;’:;aration 1,064 (27.7%) | 61(29.8%) | 7(38.9%) | 047

SD = standard deviation

When looking into the sub-analysis by the three age
groups, 40-75, 7685, and > 86 year olds, still no signifi-
cant difference in parameters was observed: 0% (n=0) vs.
2.1% (n=80) for malignancy with P=0.59, 88.9% (n=16)
vs. 85.2% (3271) for achieving a complete exam with P=
0.62, and 38.9% (n=7) vs. 27.7% (1064) had poor prepa-
ration, P= (.47 [Table 4].

DISCUSSION

While CRC incidence increases with age [1], we expected
an extra benefit from screening older patients using FOBT
or FIT for detecting CRC in the general population. How-
ever, the results of our study demonstrated no additional
benefit for those older than 75 or 85 years of age, compared
with the younger group of younger than 76 years of age. We
did not find evidence to support the null hypothesis sug-
gesting increased yield from screening, independent of oth-
er factors, including complications and patient preferences.

Several studies provided clues regarding lack of evi-
dence for an additional benefit in screening the very el-
derly compared to younger patients.

In a large population-based, prospective, observa-
tional study that included patients aged 70-79 years at
average risk for CRC, it was demonstrated that the ben-
efit of screening colonoscopy decreased with age [15].
For patients aged 70-74 years, the 8-year risk of CRC
was 2.19% in those who were screened, compared with
2.62% in those who were not, with an absolute difference
of only 0.43% [8]. These results are in concordance with
ours. The authors stated that no increased cost benefit is
to be found in screening the very elderly for CRC.

Further, Pisal and Wallace [9] reviewed the evidence
of when to stop CRC screening in older adults, stating
that life expectancy and co-morbidities should guide de-
cisions more than age cutoffs.

The potential for increased risk of complications is one
of the major concerns with performing a colonoscopy on
elderly patients. A systematic review and meta-analy-
sis showed that very elderly patients had a significantly
higher rate of overall adverse events, including gastroin-
testinal bleeding and perforation [10,11]. Nevertheless,
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our data showed no difference in exam completion rates
or preparation quality when comparing those over 75
and 85 to younger counterparts [12]. This finding con-
trasts with studies reporting lower completion and poorer
preparation in those over 80 vs. younger patients [13].

Updated USPSTF guidelines in 2021 emphasize indi-
vidualized screening decisions based on life expectancy
and co-morbidities rather than blanket age cutoffs for
stopping screening [14]. Our study is limited by its retro-
spective nature and lack of co-morbidity data. However,
completely excluding elderly patients over 75 or 85 years
of age from CRC screening based on age alone can bias
study results. While CRC incidence increases with age,
our findings suggested that screening colonoscopy in the
elderly solely with a positive FOBT may not substantial-
ly improve CRC detection compared to younger individ-
uals. Decisions should weigh the more limited benefits
against the risks and patient preferences.

CONCLUSIONS

While CRC incidence is high in the elderly, screening this age
group with PF does not necessarily lead to higher detection
rates of CRC. Surprisingly, the rate of completion of the ex-
am and quality of preparation did not differ from the younger
group. These findings suggest that the decision on screening
colonoscopy should be made only after careful consideration
of potential benefits, risks, and patient preferences.
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