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BACKGROUND: Cardiovascular disease is the most common cause
of death among patients with end-stage renal disease undergoing
maintenance dialysis. Renal transplantation offers a survival advan-
tage to patients with end-stage renal disease; it is also associated with
a three- to fivefold increase in the risk of developing a neoplasm.
OBJECTIVE: To determine the yield of screening colonoscopy among
patients with chronic kidney disease who were considered for renal
transplantation.

METHODS: Patients were included if they were >50 years of age, had
chronic kidney disease and were being considered for renal transplan-
tation. They underwent a screening colonoscopy that was performed
as part of their pretransplant workup. Data from December 2008 to
May 2014 were collected retrospectively for all eligible patients.
RESULTS: During the study period, 433 patients were considered for
renal transplantation. Of these, 170 underwent colonoscopies as part
of their pretransplant workup. One was excluded because of previous
history of colon cancer. Of the 169 procedures performed, >1 polyp(s)
was diagnosed in 24%. The most common pathological diagnoses were
hyperplastic polyp or normal colonic tissue. Fifteen (37%) patients
had tubular adenomas and one patient had a sessile serrated adenoma.
Advanced adenomas, defined as villous, tubulovillous or high-grade
dysplasia, were found in four patients. Adenocarcinoma was diagnosed
in one patient.

CONCLUSION: In a population of asymptomatic potential kidney
transplant recipients >50 years of age, the prevalence of colorectal
adenomatous polyps was 24%. Colonoscopy appeared to be useful as a
screening tool in potential transplant recipients.
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Le rendement de la coloscopie de dépistage chez les
candidats a la transplantation rénale

HISTORIQUE : La maladie cardiovasculaire est la principale cause de
déces chez les patients atteints d’'une néphropathie au stade terminal
sous dialyse d’entretien. La transplantation rénale rallonge la survie
des patients atteints d'une néphropathie rénale. Toutefois, elle triple le
risque de néoplasme, et peut méme aller jusqu’a le quintupler.
OBJECTIF : Déterminer le rendement de la coloscopie de dépistage
chez les patients atteints d’une néphropathie chronique chez qui une
transplantation rénale était envisagée.

METHODOLOGIE : Les patients étaient inclus dans I'étude s'ils
avaient au moins 50 ans, s'ils avaient une néphropathie chronique et
s'ils étaient évalués en vue d’une transplantation rénale. Ils ont subi
une coloscopie de dépistage dans le cadre de leur bilan avant la trans-
plantation. Pour tous les patients admissibles, les chercheurs ont
recueilli rétrospectivement les données colligées entre décembre 2008
et mai 2014.

RESULTATS : Pendant la période de I’étude, une transplantation
rénale a été envisagée chez 433 patients. De ce nombre, 170 ont subi
une coloscopie dans le cadre de leur bilan avant la transplantation. Un
a été exclu en raison d’antécédents de cancer du colon. Dans 24 % des
169 interventions effectuées, au moins un polype a été diagnostiqué.
Les diagnostics pathologiques les plus courants étaient des polypes
hyperplasiques ou des tissus coliques normaux. Quinze patients (37 %)
avaient des adénomes tubulaires et un patient, un adénome festonné
sessile. On a découvert des adénomes avancés, définis comme des dys-
plasies villeuses, tubulovilleuses ou de haut grade, chez quatre patients.
Un adénocarcinome a été diagnostiqué chez un patient.
CONCLUSION : Dans une population de greffés du rein potentiels
et asymptomatiques de 50 ans ou plus, la prévalence de polypes adéno-
mateux colorectaux s'élevait a 24 %. La coloscopie semblait utile
comme outil de dépistage chez des greffés potentiels.

Renal transplantation offers a survival advantage to patients with
end-stage renal disease (ESRD) compared with maintenance
dialysis (1). It is also associated with a three- to fivefold increase in the
risk for developing a neoplasm (2). The majority of these malignancies
are nonmelanoma skin cancers and lymphoproliferative disorders. The
risk of developing colorectal cancer also increases after solid organ
transplantation (3). Compared with the general population, the
Swedish cancer registries found the incidence of colorectal cancer to
be approximately twice as high in transplant recipients (4). In addi-
tion, there was a propensity for right-sided cancers, with a standardized
incidence ratio of 3.3 versus 1.8 for left-sided colon cancers.

In the general population, screening for colorectal cancer with flex-
ible sigmoidoscopy or colonoscopy has been shown to reduce overall
mortality from colorectal cancer. Only colonoscopy was associated with
reduced mortality from proximal colorectal cancer (5). In average-risk

individuals, most guidelines recommend starting screening at 50 years of
age and propose colonoscopy as an option for screening (6-8).

Among patients with ESRD on maintenance dialysis, cardiovascu-
lar disease is the most common cause of death. Cancer deaths, how-
ever, remain proportionately lower. Malignancy accounts for up to
10% of all deaths in the United States, with a rate of 2.6 deaths per
1000 patient-years (9).

Cancer screening in the general population is effective when it
yields survival benefits without incurring high costs or significant
complications. In dialysis patients, early detection may not improve
mortality; therefore, cancer screening should be individualized based
on the patient’s overall status and life expectancy (10).

No studies investigating the benefits or harms of screening kidney
transplant candidates for colorectal cancer have been published.
Accordingly, we determined the yield of screening colonoscopy among
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Figure 1) Enrollment and outcomes

patients with chronic kidney disease who were considered for renal
transplantation.

METHODS

Patients were included if they were >50 years of age, had chronic kid-
ney disease and were being considered for renal transplantation.
Candidates underwent clinical history and physical examination,
transthoracic echocardiogram and psychosocial evaluation. They
underwent a screening colonoscopy that was performed as part of their
pretransplant workup. Patients were excluded if they had a clinical
indication for diagnostic colonoscopy such as rectal bleeding, family
history of familial adenomatous polyposis or history of colon cancer. A
review of patients’ medical records, including procedure notes and
pathology reports, was performed and data from all eligible patients
were retrospectively analyzed. All procedures were performed by nine
experienced gastroenterologists who performed >1000 colonoscopies
before their involvement with the study patients. Patients underwent
moderate sedation with propofol or other sedative agents given by an
anesthesiologist. Colonoscopies were performed in the endoscopy unit
of a tertiary care centre. The study was approved by Institutional
Review Board of King Fahad Specialist Hospital, located in Dammam,
Saudi Arabia.

RESULTS
During the study period (September 2008 to May 2014), 433 patients
with chronic kidney disease were considered for renal transplantation.
The majority of these patients were on peritoneal or hemodialysis by
the time they were referred for transplant. In most cases, the etiology
of chronic kidney disease could not be identified due to the advanced
stage of illness. Of these, 263 were deemed not suitable for transplant
after preliminary workup. Reasons for exclusion from transplant
included advanced cardiac or pulmonary disease, severe psychiatric
illness and poor social support, which can lead to poor post-transplant
follow-up. The remaining 170 patients underwent colonoscopy as part
of their pretransplant workup. All procedures were completed to the
cecum. One patient was excluded due to a history of colon cancer

TABLE 1

Characteristics of the study population

Age, years, mean (range) 57.9 (50-74)
Sex, male/female, % 61/49
Polyps, n/n total (%) 41/169 (24)
Advanced adenomas, n/n total (%) 4/169 (2)
Polyps >1 cm, n/n total (%) 8/169 (5)

(Figure 1). The characteristics of the study population are summarized
in Table 1.

Of the 169 procedures performed, 128 revealed no evidence of
polyps. Forty-one (24%) patients had >1 polyp(s) diagnosed at the
time of colonoscopy. The majority (n=25 [60.9%]) of patients had
only one polyp; eight (19.5%) had two; four (9.75%) had three; and
>4 polyps were found in four (9.75%) patients (Figure 2). In eight
patients, the polyps were estimated to be >10 mm in size. The remain-
der of subjects had subcentimetre size polyps.

The most common pathological diagnosis was tubular adenoma
without high-grade dysplasia in 15 (37%) patients. Twelve patients
had hyperplastic polyps. In six patients, pathological examination of
the removed polyps revealed normal colonic tissue. One patient had a
sessile serrated adenoma. Advanced adenoma, defined as villous, tubu-
lovillous or high-grade dysplasia, was found in four patients (Figure 3).

Adenocarcinoma was diagnosed incidentally in one patient. Other
findings on pathological examination of resected polyps included rec-
tal carcinoid in one patient and amoebic infestation in another. No
complications were reported in the study population.

DISCUSSION
We found that routine colonoscopy in patients with ESRD considered
for renal transplantation with no other clinical indication for colonos-
copy resulted in identification of polyps in 24% of cases. This is similar
to the 22% polyp detection rate found in the general asymptomatic
population in Saudi Arabia (11). In our study, one of 169 (0.59%)
patients was found to have adenocarcinoma in the colon.

In patients with ESRD, renal transplantation offers the best treat-
ment. However, the long-term use of immunosuppressive therapy has
been associated with increased risk for solid organ tumours (12).
Identifying major comorbidities before transplantation may improve
overall survival. Early detection of adenomatous polyps may reduce
morbidity in post-transplant candidates.

Colorectal cancer is the second leading cause of death due to
malignancy. It has an incidence that is two to three times higher in
transplant recipients than the general population (13,14). Transplant
recipients who develop colorectal cancer are often younger at diag-
nosis and experience poorer outcomes compared with the general
population (15,16).

Colorectal cancer can present relatively early after transplant. In
one study investigating 5600 solid organ transplant recipients with
mean follow-up of 9.3 years (16), 40 patients developed colorectal
cancer. The median time from transplant to cancer diagnosis was
6.6 years and 30% were diagnosed <5 years post-transplant. Screening
in renal transplant candidates achieves two important goals: scarce
resources will be well utilized; and that transplantation of recipients
with active cancer will be avoided to prevent harm (17).

Screening methods for colon cancer can be broadly divided into
noninvasive tests and structural examinations. Noninvasive tests
include stool testing for fecal occult blood or fecal immunochemical
testing, and structural examinations, which can include partial or full
examinations of the colon, colonoscopy, flexible sigmoidoscopy and
computed tomography colonography (18).

In the general population, the incidence of colorectal cancer was
lower among men and women who underwent screening colonoscopy
compared with those who had no history of endoscopy. Screening
colonoscopy was associated with reduced mortality from both proximal
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Figure 2) Percentage of patients with >1 polyp(s)

and distal colorectal cancer (5). Colonoscopy, however, is not without
risks. There is a one in 1000 risk for major complications such as bleed-
ing and perforation. Risk factors for a complication include older age,
male sex, polypectomy and having the procedure performed by a low-
volume endoscopist (19). Such complications can lead to significant
morbidity, and even mortality, in patients with ESRD.

On the other hand, noninvasive tests have their limitations. In an
Australian study investigating the prevalence of colon cancer and
advanced adenoma in renal transplant recipients (12), fecal hemoglo-
bin testing had poor sensitivity (31.0%) for advanced neoplasia.
Nonetheless, the performance of the test was similar to what was
found in the general population.

To our knowledge, the present study was the first to investigate the
yield of screening colonoscopy in renal transplant candidates. The rate
of significant findings, including adenomatous polyps, in our patient
population was 13.6%. Other studies examined the yield of colon
cancer screening in renal transplant recipients. The prevalence of
advanced adenoma or colorectal neoplasia was 13% (12).

Our study had limitations. All procedures were performed by experi-
enced gastroenterologists, which may have led to a lower complication
rate. In a population-based study, nongastroenterologist endoscopists
had a higher perforation rate compared with gastroenterologists (20).
Lower complication results in our study may also have resulted from
having anesthesiologists managing sedation in these patients. Our
patients were chosen from a referral centre, which raises the possibility
of selection bias. Due to the advanced stage they presented with, we
could not identify the underlying cause of their kidney disease.

Renal transplant is an expensive treatment. Adding screening
colonoscopy with an anesthesiologist providing sedation to the cost
makes it even more expensive. Our study did not address the cost
effectiveness of this approach.

On the basis of our results and current recommendations for the
general population, we suggest that patients with chronic kidney
disease, >50 years of age who are at average risk for colon cancer and
being considered for renal transplant should undergo a screening
test. The choice of screening test, however, should be individualized
based on the patient’s preference, and the risks and benefits profile of
that particular patient.

STUDY HIGHLIGHTS

Current knowledge:

e Renal transplantation offers survival advantage to patients
with ESRD.

e Screening for colorectal cancer in the general population
reduces overall mortality from colorectal cancer.

e Colorectal cancer is the second most common malignancy in
transplant recipients.

Figure 3) Percentage of different pathological findings

e The yield of screening colonoscopy among patients with
chronic kidney disease who were considered for renal
transplantation is unknown.

What is new:

e One-quarter of renal transplant candidates had polyps found
on screening colonoscopy.

e The rate is similar to what has been reported in the general
population.

e The choice of colon cancer screening test in renal transplant
candidates should be individualized based on the patient’s
preference, and the risks and benefits profile.
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