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Abstract

Purpose The risk of malignancy after solid-organ transplantation is well documented. However, the incidence and specific
risk for colorectal adenocarcinoma, although previously proposed, has been difficult to calculate. We reviewed the
University of Wisconsin transplant database for all cases of colorectal adenocarcinoma to assess the risk of this malignancy,
as well as the need for improved screening in this population.

Methods The transplant database was queried using diagnosis codes for colorectal adenocarcinoma to configure a list of
eligible patients. Exclusion criteria included: age less than 18 years at the time of transplant, diagnosis of colorectal cancer
or patient death less than 12 months posttransplant, and pretransplant history of colorectal cancer or proctocolectomy.
Statistical analysis determined overall incidence, age-specific incidence, and survival for this population.

Results A total of 5,603 kidney, liver, or combination transplants were eligible for analysis from 1966 through 2004. The
mean follow-up was 9.3 years. We identified 40 cases of colorectal adenocarcinoma. Twenty-five of these cases (62%)
occurred in kidney transplant recipients, 13 after liver transplant, and two after kidney—pancreas combination. Twenty-seven
patients (68%) diagnosed with cancer have died, 12 of metastatic disease. The median survival postcancer diagnosis was
2.3 years. These results were compared to the National Cancer Institute Survival, Epidemiology, and End Results (SEER)
database for colon and rectal cancer. The current age-adjusted annual incidence based on year 2000 census data is 0.053%
(52.9/100,000), and the extrapolated 10-year incidence is 0.27%. The 10-year incidence in the transplanted cohort is 0.71%
(incidence ratio=2.6). The 5-year survival postcancer diagnosis is 63.5% in the general population (SEER), vs. 30.7% in
the transplant cohort. The SEER median age at diagnosis of colorectal adenocarcinoma is 72.0 years. Of the transplant
recipients who developed cancer, the median age at diagnosis was 58.7 years (32.4 to 78.2), and 11 patients (27%) were
diagnosed at or before age 50. In the U.S. population, the annual incidence of colorectal adenocarcinoma below the age of 50 is
0.0055% (5.52/100,000) and the 10-year extrapolated incidence is 0.11%. The 10-year incidence in the under-50 transplant
cohort is 0.33% (incidence ratio=3.0). In this under-50 cohort, median time from transplant to cancer diagnosis was 7.8 years.
Conclusion The incidence of and 5-year survival after diagnosis of colorectal adenocarcinoma in transplant recipients is
markedly different than the general population. Patients are often diagnosed at a younger age. With current screening
guidelines, over 25% of at-risk patients would not be screened. We propose modifying these guidelines to allow earlier
detection of colorectal cancer in this population.
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The solid-organ transplant population has a well-documented
risk for certain malignancies. The first reports of soft-tissue
and lymphoproliferative malignancy among renal transplant
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lifetime incidence of posttransplant malignancy varies, but
overall the risk appears to be three to five times that of the
general population.®* The majority of these neoplasms are
nonmelanoma skin and lymphoproliferative cancers, which
differs significantly from the predominant tumors presenting
in the general population.” However, the incidence of
several other neoplasms, excluding cutaneous and lympho-
proliferative disease, is also significantly increased.®’
Included in these other neoplasms has been colorectal
adenocarcinoma, although the true risk is less well
characterized. European data, including Swedish and
Danish studies, have documented an increased risk among
solid-organ recipients, especially those post-liver trans-
plant.”® Australian and New Zealand transplant registries
have confirmed these findings.” Interestingly, the data for
American patients are less clear, with some studies
demonstrating no increased risk.” Previous attempts to
calculate colorectal cancer risk in the U.S. have utilized
databases that include only transplant patients with cancer,
and a true incidence therefore cannot be calculated.’
Because the transplant database at the University of
Wisconsin is prospective and includes data from over
5,000 transplant recipients, a more accurate calculation of
the incidence, age at presentation, and survival of solid-
organ transplant recipients diagnosed with colorectal cancer
is possible and is the primary aim of this study. In addition,
as a secondary aim, the information gained by this
assessment allows further insight to the need for future
screening alterations, because current guidelines are the
same for transplant recipients and the general population.

Materials and Methods

The University of Wisconsin organ transplantation program
has existed since 1966. A prospective database for these
patients has evolved significantly since that time. In its
current computerized form, it contains pre- and posttrans-
plant information for abdominal solid organ and small
bowel transplant recipients, as well as diagnosis codes for
all types of secondary diagnoses and related follow-up.
Approval for this review was granted by the University of
Wisconsin Institution Review Board. The database was
queried for all cases of colorectal adenocarcinoma among
transplant recipients who were greater than 18 years of age
at the time of transplant. The age at diagnosis, time from
first transplant to cancer diagnosis, time from cancer
diagnosis to death, and cause of death were subsequently
identified. These variables were then used to calculate a 10-
year colorectal cancer incidence and survival in this patient
population.

To properly identify the population at risk, several
exclusion criteria were utilized. Patients were excluded

from the analysis if they: 1) were under the age of 18 at the
time of their transplant, 2) did not have their first transplant
at the University of Wisconsin (to properly calculate the
length of time from first transplant to cancer diagnosis), 3)
were diagnosed with colorectal cancer within the first
12 months of transplant (as this likely represented a
pretransplant condition rather than a result of the transplant
itself), 4) died within 12 months of transplant, 5) had a
known preoperative diagnosis of colorectal cancer, prior
adenomatous polyps, inflammatory bowel disease (IBD),
and/or prior proctocolectomy, or 6) underwent combined
heart or intestine solid-organ transplant.

These results were compared to the most appropriate
data available from the National Cancer Institute’s Survival,
Epidemiology, and End Results (SEER) database. This
database is composed of multiple epidemiologic reporting
centers throughout the U.S., which were selected based on
the region’s ability to maintain a high-quality cancer
reporting system. The total SEER population consists of
approximately 26% of the total U.S. population and is
assumed comparable in composition to the U.S. population
overall. The database collects information from each
reporting center on patient demographics, primary tumor
site, stage at diagnosis, and follow-up. It is currently the
best estimate of cancer incidence, age, and survival
statistics for the U.S. population.

Because the incidence data in the SEER database is
reported per year, it is difficult to compare the number of
transplant patients who developed cancer during the follow-
up period with the incidence in the general population.
However, the 10-year risk by age group (decade) is
available for the general population.'> These data were
plotted and the specific 10-year incidence was extrapolated
from the graph using the mean age at the time of transplant.
Similarly, this approach was repeated for comparison
between the U.S. population and the transplant cohort
under the age of 50. An incidence ratio was calculated as
the Kaplan—Meier estimate of the 10-year cancer incidence
in the transplant group divided by an estimate of the 10-
year incidence from the SEER database.'%"!

Statistics

All statistics were reviewed by a senior statistician (G.E.L.)
Patient survival rates and free-of-colorectal-adenocarcinoma
rates were estimated using the methods of Kaplan and Meier.
The increase in risk of patient death associated with the
posttransplant development of colorectal adenocarcinoma
was estimated by employing a Cox proportional hazards
model with a time-varying covariate. Continuous variables
were summarized by reporting means + standard deviations
and discrete variables were summarized by reporting
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percentages. All analyses were performed using SAS
statistical software version 6.12, SAS Institute, Inc. (Cary,
NC, USA).

Results

The University of Wisconsin transplant database includes
6,771 transplant recipients from 1966 through 2004. This
population includes patients whose first recorded transplant
was performed at the University of Wisconsin, as well as
patients who had a subsequent transplant at UW after
receiving their first organ at a different institution. After
excluding 253 patients whose first transplant was not
performed at the University of Wisconsin, 6,518 patients
remained. An additional 26 patients were excluded who
received combination heart or intestine solid-organ trans-
plants, leaving 6,492 patients eligible for analysis. An
additional 889 patients met our exclusion criteria as
described in Materials and Methods (Table 1). These
included 396 patients younger than 18 years of age and
477 patients who died within the first year after transplan-
tation. Finally, 14 patients had a known preoperative
diagnosis of adenocarcinoma, adenomatous polyps, inflam-
matory bowel disease (IBD), or prior proctocolectomy.
However, the total number of patients in the transplant
population who had either IBD or a history of colectomy
was 101; all but 14 were previously excluded because of
one of the other criteria listed above. Two patients were
censored because of a diagnosis of colorectal adenocarci-
noma within 12 months of transplant. Therefore, a total of
5,603 patients remained for inclusion in this analysis.

In the transplant recipient population overall, the mean
age at transplant was 43.4 years, and the percentage of
patients transplanted before age 50 was 67.6%. The mean
length of follow-up was 9.3 years. Sixty percent of UW
transplant recipients were male. The majority of patients were
cadaveric kidney recipients (2,400 patients, 42.8%), with
living-related kidney (1,249, 22.3%), living-unrelated kidney
(303, 5.4%), kidney—pancreas (798, 14.2%), kidney-liver

(17, 0.3%), and liver (836, 14.9%) comprising the remaining
transplant types (Table 2). The overall survival for transplant
recipients at the University of Wisconsin, including those
patients with colorectal cancer, is 87.8% at 5 years and
71.0% at 10 years.

Among the 5,603 patients, a total of 40 cases of
colorectal adenocarcinoma were identified. Of those who
developed cancer, the median age at diagnosis was
58.7 years. Twenty-five of these cases (62%) occurred in
kidney transplant recipients, 13 (32.5%) after liver trans-
plant, and two (5%) after kidney—pancreas combination
(Table 2). The median time from transplant to cancer
diagnosis was 6.6 years, and 12 patients (30%) were
diagnosed less than 5 years post transplant (Fig. 1). In the
liver transplant population specifically, 103 patients (out of
836) were transplanted for primary sclerosing cholangitis
(PSC); two of these patients were eventually diagnosed
with colorectal adenocarcinoma, although they were
screened aggressively preoperatively and were not found
to have evidence of active ulcerative colitis or polyps.
According to the SEER database, in the U.S. general
population from 1998 to 2002, the median age at colorectal
cancer diagnosis was 72.0 years. The age-adjusted annual
incidence for the general population based on year 2000
census data is 0.053% (52.9/100,000). Based on the plot of
10-year risk by decade of life in the U.S. population, the
10-year incidence for a 43-year-old (mean age of trans-
plant) is 0.27%. The 10-year incidence in the transplanted
cohort is 0.71%. Therefore, the incidence ratio for cancer
diagnosis in this group compared to the general population
is 2.6. Twenty-seven patients (68%) diagnosed with cancer
have died, 12 of metastatic disease. The median survival
after colorectal cancer diagnosis was 2.3 years (Fig. 2). In
the UW transplant recipient population overall, the diagno-
sis of colorectal adenocarcinoma results in a relative risk of
death of 6.6 (4.3-9.3). The S5-year survival for all stages of
colon cancer is 63.5% in the general population (SEER)
compared to 30.7% in the transplant cohort (Table 3).

Considering only those patients under the age of 50, the
mean age at transplant was 36.5 years. Among the 40

Table 1 Patient Demographics

with Exclusion and Inclusion Demographics and criteria Number
Criteria
Number of solid organ transplant recipients (1966—2004) 6,771
Non-UW first transplant 253
Combination heart or intestine with solid organ transplant 26
Less than 18 years old at time of transplant 396
Death within 1 year of transplant 477
Prior history of adenomatous polyps, adenocarcinoma, inflammatory bowel disease, 14
or proctocolectomy
Diagnosis of adenocarcinoma within 1 year of transplant 2
Total patients remaining 5,603

UW=University of Wisconsin
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Table 2 Relative Proportion of
Patients by Transplant Type

No. of patients Relative proportion , %

Cadaveric renal transplants (n=>5,603) 2,400 42.8
Living-related kidney transplants (n=5,603) 1,249 223
Living unrelated kidney transplants (n=5,603) 303 5.4
Liver transplants (n=5,603) 836 14.9
Kidney-liver transplants (n=>5,603) 17 0.3
Kidney—pancreas transplants (n=5,603) 798 14.2
Kidney recipients with cancer (n=40) 25 62.5
Liver recipients with cancer (n=40) 13 32.5
Kidney—pancreas recipients with cancer (n=40) 2 5

transplant recipients with colorectal adenocarcinoma, 11
patients (27.5%) were 50 years old or younger (Fig. 3). In
this subgroup of patients, the median age at cancer diagnosis
was 42.4 years. In the U.S. general population (SEER), the
age-adjusted annual incidence of colorectal adenocarcinoma
in patients under 50 years old is 0.0055% (5.52/100,000).
The 10-year risk for a 36-year-old in the general population
is 0.11%. The estimated 10-year incidence in this 50-and-
under transplanted group is 0.29% (11/3794). Therefore, the
incidence ratio for transplant recipients under the age of 50
compared to people under 50 in the general population is
3.0. The median time from transplant to cancer diagnosis in
this subgroup was 7.8 years, and the median survival post
cancer diagnosis was 2.4 years. In all, 23/40 patients (58%)
were either 50 years old or younger at the time of diagnosis,
or were diagnosed with cancer within 5 years of their
transplant.

Discussion

A significantly higher risk of developing neoplasia is noted
in transplant recipients when compared with age-matched
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Figure 1 The length of time from transplant to cancer diagnosis was
calculated for each of the 40 transplant recipients who developed
colorectal adenocarcinoma. This was plotted in years post transplant
and grouped into 2-year increments. Patients who developed cancer
within 1 year of transplant were excluded from the total eligible
patient pool due to the likelihood of a pre-existing condition. A total
of 13 patients developed cancer 10 or more years post transplant
(range 10.1-33.8).

controls. The first such report dates back to 1968." Since
then numerous studies have documented this correlation,
with estimates of three to five times the overall risk for
malignancy, and a lifetime incidence of 6%.° > Interest-
ingly, most of these neoplasms differ from the predominant
tumor types seen in the general population and are
comprised mainly of nonmelanoma skin and lymphoprolif-
erative cancers.”"'? However, even after excluding these
common posttransplant malignancies, the incidence of other
neoplasia is also increased, with an overall relative risk of
up to 3.4 times that of the general population.’

An increased risk for the development of colorectal
cancer after solid organ transplantation has been previously
suggested, primarily by European data. The Swedish cancer
registry, which followed 5,931 solid organ recipients for an
average of 6.8 years, identified 34 cases of colorectal
adenocarcinoma.” Compared with the Swedish population
overall, the incidence of colon and rectal cancer using
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Figure 2 Kaplan—Meier curve depicting survival in the 40 transplant
recipients who were diagnosed with colorectal adenocarcinoma. The
S-year survival and median survival are designated on the graph. In
all, 27 out of 40 patients are dead, 12 of metastatic disease.
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Table 3 University of Wisconsin Transplant Recipients versus US General Population

Transplant recipients

US general population Comparison (UW vs. SEER)

10-year overall incidence of colorectal adenocarcinoma 0.71%
Median age at cancer diagnosis 58.7 years
S-year survival post cancer diagnosis 30.7%
10-year incidence in patients aged <50 years 0.33%

0.27% Ratio 2.6
72.0 years

63.5%

0.11% Ratio 3.0

The SEER database was used for US population statistics

UW=University of Wisconsin; SEER=Survival, Epidemiology, and End Results database of the National Cancer Institute

standardized incidence ratios was approximately twofold
higher in the transplanted group. In addition, they noted a
predilection for right-sided cancers, with a standardized
incidence ratio of 3.3 vs. 1.8 for left-sided colon tumors.’
Other studies have determined the overall lifetime risk for
colon cancer to be two to three times that of the general
European population, especially more than 10 years post
transplant.'*'> Similarly, Birkeland et al. reviewed 5,692
renal transplant patients transplanted between 1964 and
1982 in Scandinavia and calculated male and female
standardized incidence ratios of 3.2 and 3.9 for colon
cancer compared to the general population.”

The combined New Zealand and Australian tumor
registries also reported an increased risk for posttransplant
colon cancer. The authors identified 38 cases of colorectal
cancer among 6,641 renal transplant recipients, with a
calculated risk ratio of 2.6 compared to the general
population.'®'” In contrast, conflicting evidence for this
risk comes from a multinational database including more
than 300 transplant centers worldwide. From this Collab-
orative Transplant Study, over 76,000 patients post heart or
kidney transplant have been followed since 1983. In this
analysis, a modest but not statistically significant increased
incidence in colon cancer was observed.'®

The incidence of colorectal cancer among transplant
recipients within the U.S. is less clear. Previous estimates of
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Figure 3 The age of each transplant recipient at the time of cancer
diagnosis was determined for each of the 40 patients who developed
colorectal adenocarcinoma. Note that 11/40 (27.5%) of patients were
age 50 or less at the time of cancer diagnosis and would have been
missed by current cancer screening guidelines.
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this risk have utilized the Israel Penn International
Transplant Tumor Registry, which is comprised of solid-
organ transplant recipients with a diagnosis of malignancy.
Early reports from this database did not specifically address
colorectal cancer incidence, although 386 cases of colorec-
tal cancer were identified among 10,667 transplant recipi-
ents.”'” As this database is comprised exclusively of
transplant recipients with malignancy, a true cancer inci-
dence is difficult to calculate. Because the University of
Wisconsin transplant database is prospective for transplant
recipients overall, a more reliable estimate of the incidence
in this population is possible. Although a comparison of
this incidence to that of the general population is difficult,
our efforts to do so based on SEER database statistics for a
similarly matched age group reveal an appreciably higher
incidence in the transplanted cohort.

Additional U.S. studies include a work by Agraharkar et
al., who compared the risk of colorectal malignancy among
1,739 U.S. renal transplant recipients to the SEER database
in a single institution retrospective review. A total of six
cases of colorectal cancer were identified, and a standard-
ized incidence ratio (SIR) of 1.5 was calculated.® Similarly,
a single institution review of 556 U.S. renal transplant
recipients identified three cases (0.5%) of colorectal cancer.
All cases occurred in male patients over the age 50 without
a history of prior screening colonoscopy. The mean time
from transplant to cancer diagnosis in this study was
11 years. The authors concluded that there did not appear
to be an increased risk of colorectal cancer when compared
to the general population, although a more aggressive
phenotype was observed.”’

Regardless of the incidence, the behavior of these
neoplasms does appear different in this immunosuppressed
population. It has been previously noted in transplant
recipients that squamous cell skin cancers act more
aggressively and are diagnosed at a younger age.”*'2°
Similarly, Papaconstantinou et al. found that transplant
recipients developed de novo colorectal cancer at a younger
age (58 vs. 70 years) and had a worse 5-year survival
(43.5% vs. 62.3%), compared with NCI/SEER database
statistics.”” Our data also suggest that the behavior of
colorectal cancer is more aggressive in this population. Of
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those with cancer, the median age at diagnosis in our
population was 58.7 years, compared to 72.0 for the U.S.
population in general. The S5-year survival post cancer
diagnosis was just 30.7% vs. 63.5% in the SEER database.
In addition, more than 25% of transplant recipients diag-
nosed with colorectal adenocarcinoma in our database were
younger than 50 years old. It is unclear whether this appar-
ently more aggressive phenotype is a result of immunosup-
pression, later stage at diagnosis secondary to screening
issues, or a combination of these and other factors.

Several theories have been proposed to explain the
association between immunosuppression and malignancy.
Immunosuppressive agents themselves have been identified
as possible factors. For example, metabolites of azathio-
prine are known to sensitize the skin to sunlight and may
increase the risk of skin cancer, and some agents such as
azathioprine, cyclophosphamide, and cyclosporine may
directly damage DNA.>** Agents like cyclosporine and T-
cell specific inhibitors such as OKT3 and ATG, while
rescuing the patient from graft loss also create dysregula-
tion of the body’s natural antineoplastic defenses. Although
the type or degree of immunosuppression was not the focus
of this study, the most likely mechanism relating to the
development of colorectal cancer is the body’s inability to
respond against natural carcinogens.”> The degree of
immunosuppression has been found to be an independent
risk factor in the development of carcinoma, and in some
cases the reduction in immunosuppression has been utilized
as treatment after cancer diagnosis.” Similarly, it has been
noted that chronic disease states requiring immunosuppres-
sion, such as rheumatoid arthritis and systemic lupus
erythematosis, have higher rates of malignancy as well.”®

If indeed immunosuppression is the reason for these
findings, one would expect a greater risk in patient cohorts
requiring higher doses of antirejection medication. Heart
recipients, for example, have generally been maintained on
stronger immunosuppressive regimens because allograft
loss would result in death and several studies have found
a higher cancer incidence in this transplant cohort.”’
However, if immunosuppression is the only factor, we
would expect the incidence of all cancer types to be equally
more common. Clearly, additional risk factors such as
genetics, geography, and premalignant conditions are also
important considerations. Finally, the time from transplant
to diagnosis (duration of immunosuppression) may also be
a significant factor. In European studies, the cumulative risk
for developing any malignancy posttransplant was recorded
as 13.6% at 10 years and 31.8% at 20 years.” In 124 cardiac
transplant recipients, the cumulative cancer risk was 2.7 %
at 1 year and 25.6% at 5 years.” In liver transplant patients,
the overall risk of de novo malignancy was 6%, 20% and
55% at 5, 10, and 15 years of follow-up, respectively.®
Although the prevalence of cancer increases with age in the

general population as well, the incidence among transplant
patients is clearly much higher.

Liver transplant recipients have been previously identi-
fied as being at risk for developing colorectal cancer.
Proposed mechanisms have included liver dysfunction,
which may expose the colon to carcinogens, or premalig-
nant conditions such as ulcerative colitis often noted in
patients transplanted for primary sclerosing cholangitis.
Haagsma et al. found 21 malignancies among 174 liver
transplant recipients, followed for a mean of 5.1 years in
the Netherlands. Three cases of colon cancer were found
with a calculated relative risk of 12.5 times that of the
general Dutch population. Their series included 29 patients
transplanted for primary sclerosing cholangitis (PSC) and
18 patients with ulcerative colitis, although a subgroup
analysis did not find these patients at increased risk when
compared to the remaining liver transplant recipients.® A
recent review of the Pittsburgh liver transplant registry
revealed 50 malignancies among 1,657 patients. Colon
adenocarcinoma was identified in 3.1%, although prema-
lignant conditions were not specified.’’ Bleday et al.
discovered colon cancer or high-grade dysplasia in 3 of
27 patients who underwent liver transplantation for PSC.
These patients all had negative pretransplant colonoscopies
and developed neoplasia within 13 months of transplanta-
tion.*> Similar findings were published by Loftus et al.,
who noted a 1% per person per year incidence of colorectal
neoplasia in liver recipients transplanted for PSC.>* Trotter
et al. suggested that aggressive posttransplant surveillance,
including annual colonoscopy with biopsy in patients with
inflammatory bowel disease, and colonoscopy every 3 years
in patients with adenomatous polyps, may improve disease-
free survival in liver transplant recipients.’>** It seems
likely that a correlation between PSC and ulcerative colitis
places these patients at increased risk for eventual colorec-
tal cancer development. In our analysis, we specifically
excluded patients with known inflammatory bowel disease
to more clearly demonstrate the direct association between
transplantation and colorectal cancer risk. Even with this
exclusion, our liver transplant recipients comprised 32.5%
of the patients with cancer, but only 15% of the total
transplant population. Out of 103 liver recipients in our
series transplanted for PSC, two patients were eventually
diagnosed with colorectal adenocarcinoma, although they
were screened aggressively pre transplant and were not
found to have polyps or active IBD. Therefore, we found
no clear association between a history of PSC without IBD
and eventual colorectal cancer.

In the present study, we identified a significant cohort of
patients diagnosed with colorectal cancer at an age less than
50. Based on the mean age of all transplant recipients under
age 50, we extrapolated a 10-year incidence from the SEER
database. Upon comparison, transplant recipients under the
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age of 50 were found to have a threefold greater risk of
developing colorectal cancer. Because the current recom-
mendations for screening transplant recipients does not
differ from that of the general population, it is likely that
several of these younger patients would be excluded from
current colorectal cancer screening guidelines.>*> Most
transplant centers, including the University of Wisconsin,
now administer a preoperative colonoscopy to patients over
age 50 and subsequent postoperative surveillance colonos-
copy based on standard U.S. screening guidelines.***°
Unfortunately, most transplant registries seldom report
whether aggressive or standard postoperative surveillance
was administered. Similarly, our database does not record
which of these patients received screening or surveillance
colonoscopy appropriately. On the other hand, some might
argue that many of these patients are actually screened
more aggressively, and the higher rates of colorectal cancer
are the result of selection bias. Current recommendations
from the American Society of Transplantation are not
different from that of the general population.®> Therefore,
there is little reason to believe that patients without
documented prior disease or risk factors such as inflamma-
tory bowel disease are screened differently than the general
population.

Conclusion

Our data would suggest that the incidence of and 5-year
survival after diagnosis of colorectal adenocarcinoma in
transplant patients is markedly different from the general
population. Although the median age at cancer diagnosis
was 58.7 years of age, there is a significantly higher risk in
those less than age 50 as well. In addition, it appears that
these malignancies may behave more aggressively. Based
on our findings, we would propose the following post-
transplantation screening colonoscopy recommendations.
Initial screening in existing transplant recipients should be
performed within 2 years of the first transplant. For those
not yet transplanted and older than age 50, a baseline
pretransplant screening colonoscopy should be obtained (if
not already done) along with a follow-up surveillance exam
2 years after transplant. In patients not yet transplanted and
under the age of 50, a preoperative screening colonoscopy
could also be considered, although more importantly, initial
screening should begin within 2 years post transplant.
Clearly, prospective, multiinstitutional data are needed to
further clarify the ideal regimen and better define the time
interval after initial screening. However, it seems a
relatively short interval between screenings may be neces-
sary. The impact of colorectal screening in the general
population has been significant to date, and although this
malignancy may present earlier and act more aggressively

@ Springer

in transplant recipients, one may be comforted by the fact
that more aggressive screening may continue to preserve
this most precious gift in an at-risk population.
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