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Objectives:  To examine whether incidence of colorectal malignancy is 
increased in Australasian liver transplant recipients compared with the general 
population of Australia, and to assess the characteristics and outcomes of 
colorectal malignancy in this patient group.

Design, setting and patients:  Data on patients who underwent orthotopic liver 
transplantation (OLTx) and had a diagnosis of de-novo colorectal malignancy 
after transplantation during the period 1985–2011 were obtained from the 
Australia and New Zealand Liver Transplant Registry, and these data were 
compared with colorectal malignancy data from the Australian Institute of 
Health and Welfare.

Main outcome measures:  Time from OLTx to diagnosis of colorectal 
malignancy, stage of colorectal malignancy at diagnosis, patient survival, 
and standardised incidence ratio (SIR) for colorectal malignancy.

Results:  Forty-eight of 3735 recipients (1.3%) were diagnosed with colorectal 
malignancy at a median of 7.3 years after OLTx. More advanced colorectal 
malignancy (regional or metastatic disease) was evident at diagnosis in 20 of 
the 48 patients; these patients tended to be younger than patients with less 
advanced malignancy (P = 0.01) and diagnosed sooner after OLTx (P = 0.005). 
Despite treatment predominantly with surgery, 19 of the 48 patients died from 
the malignancy. The overall SIR for colorectal malignancy liver transplant 
recipients compared with the general population of Australia was 2.80 (95% CI, 
2.06–3.71).

Conclusions:  The incidence of colorectal malignancy is increased in liver 
transplant recipients in comparison with the general population. Of concern is 
the tendency for advanced malignancy to be diagnosed in younger patients. 
These data highlight the importance of considering whether specific guidelines 
for colorectal malignancy screening in the Australasian adult liver transplant 
population are needed.
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 otopic liver transplanta-

n (OLTx) has become an
ta b l i s h e d  t r e a t m e n t
or managing end-stage

liver disease,1 with the rates of OLTx
in Australasia reflecting the rates of
organ donation.2 Because lifelong
immunosuppressive drug therapy is
required for virtually all patients
who have had OLTx, complications
of immunosuppression, including
the increased risk of malignancy,
need to be addressed after trans-
plantation.3,4

Over the past decade, it has
become apparent that the incidence of
malignancy for all solid organ trans-
plant recipients is twofold higher than
for the general population.5 For
patients who have undergone OLTx,
de-novo malignancy is increasingly a
significant cause of late morbidity and
mortality after transplantation.3 How-
ever, the incidence and types of de-
novo malignancy that occur in the
post-transplant phase vary according
to the transplanted organ.5

O ne mal ig nan cy  f or  wh ich
increased incidence after liver trans-
plantation has been reported is colo-
rectal malignancy.4,6,7 In a recent study
of Australian transplant recipients, the
incidence of colorectal malignancy
was elevated among patients who had
undergone OLTx compared with the
general population (standardised inci-
dence ratio [SIR], 2.40).4 Such an
increase was seen in lung transplant
recipients but not in heart transplant
recipients.4 However, the study did
not examine overall recipient out-
comes, such as mortality, or timing of
cancer diagnoses. Also, a further ana-
lysis revealed no excess risk of mortal-
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a larger recipient cohort and a longer
time frame than previously studied.

Methods

Patients who had undergone OLTx
and had a de-novo non-skin malig-
nancy after transplantation during the
period 1985–2011 were identified
from data held by the Australia and
New Zealand Liver Transplant Regis-
try (ANZLTR). Data on the subset of
recipients with colorectal malignancy
were then extracted, including patient
demographics, indications for trans-
plantation, time of diagnosis of malig-
nancy after transplantation, stage and
treatment of malignancy and patient
outcomes. The incidence of colorectal
malignancy in Australian and New
Zealand patients who underwent
OLTx was determined using ANZLTR
data. The incidence of colorectal
malignancy in the general population
of Australia was obtained from the
Australian Institute of Health and
Welfare’s Australian Cancer Incidence
and Mortality data books.9 SIRs for

colorectal malignancy in the OLTx
population compared with the gen-
eral population were calculated by
dividing the observed number of
cases by the expected number of cases
using the New York State Department
of Health calculator.10 Other tests
were performed using PASW Statis-
tics 18 (SPSS Inc). The oversight com-
mittee for the ANZLTR approved the
study.

Results

Two hundred and fifty-seven of 3735
patients who had undergone OLTx
(6.9%) developed de-novo non-skin
malignancy, and 48 of them (1.3%)
were diagnosed with colorectal malig-
nancy. The demographics of those
with colorectal malignancy are shown
in Box 1. There was a predominance
of male recipients and the overall
median age at diagnosis was 59 years.
The most common underlying indica-
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tion for OLTx was liver disease due to
primary sclerosing cholangitis, fol-
lowed by liver disease due to alcohol
and liver disease due to hepatitis C.
The median time to diagnosis of
colorectal malignancy after OLTx was
87.6 months (7.3 years).

Just over half of the patients with
colorectal malignancy had localised
disease on presentation, and the
remainder had more advanced dis-
ease (Box 2). Patients who were diag-
nosed when they had more advanced
disease were younger (P = 0.01) and
received the diagnosis sooner after
OLTx (P = 0.005) compared with
patients who were diagnosed when
they had localised malignancy. Treat-
ment was predominantly surgical in
the first instance. The mortality rate
due to colorectal malignancy was
moderately high (19 patients died
from malignancy), and it increased as
the stage at time of diagnosis became
more advanced (P < 0.001). Median
survival of patients who had meta-
static disease at diagnosis was 2
months (range, 0.25–15 months).

The incidence of colorectal malig-
nancy among patients who had
undergone OLTx was higher than
expected, with an SIR of 2.80 com-
pared with the general population of
Australia (Box 3). In the 45–65-year
age group, the SIR was very much
elevated compared with the > 65-year
age group. As there were only two
cases of colorectal malignancy
recorded after OLTx in the < 45-year
age group, data for this group were
excluded from the calculation for the
overall SIR.

Discussion

This study shows that during the
period 1985–2011, the risk of colorec-
tal malignancy after liver transplanta-
tion was increased. The diagnosis was
made in 1.3% of patients in Australa-
sia who had undergone OLTx.

An apparent association between
colorectal malignancy and one of the
underlying disease indications for
liver transplantation, liver disease due
to primary sclerosing cholangitis, has
been observed.6,7 This is thought to be
related to the increased incidence of
colorectal malignancy in patients who
have both primary sclerosing cholan-
gitis and ulcerative colitis.7 Our study

also showed a tendency for colorectal
malignancy to occur in younger
patients, which has been shown in
previous studies,11,12 including a study
of patients in the Israel Penn Interna-
tional Transplant Tumor Registry.13

Our finding that the incidence of
colorectal malignancy is increased in
patients who have undergone OLTx
compared with the general popula-
tion of Australia (SIR, 2.80) mirrors
the previously reported finding of an
overall SIR of 2.40.4 Similarly, an SIR
of 2.16 has been reported from a
European liver transplant program6

and an SIR of 2.56 has been calculated
using pooled data from a systematic
review.7 This increased risk adds to
the burden of colorectal malignancy,
which is likely to soon become the
second most commonly diagnosed
malignancy in the general population
of Australia and New Zealand.9,14

Also of concern is the high propor-
tion of patients in our study who
presented with advanced or dissemi-
nated malignancy, as reflected in the
mortality rate. The tendency for liver
transplant recipients to present with

more advanced colorectal malignancy
that leads to death has also been
noted in other reports,12,13 but not in a
previous Australasian study.8 The
additional 5 years of registry follow-
up data underpinning our study, com-
pared with the previous Australian
study,8 may explain this difference.
Furthermore, advanced malignancy
tended to be diagnosed in younger

2 Demographics, presentation, treatment and outcome of patients with colorectal mal
liver transplantation, analysed according to stage at diagnosis*

Stage

Localised (n = 28) Regional (n = 6) Metast

Male 18 5

Median age at diagnosis, years (range) 64 (54–78) 55 (47–61) 57 

Median time from orthotopic liver 
transplantation to diagnosis, months (range)

107.9 (9.2–207.9) 31.1 (3.0–57.7) 71.2 (1

Cause of underlying liver disease

Primary sclerosing cholangitis 8 4

Primary biliary cirrhosis 3 1

Alcohol 5 0

Hepatitis B 3 1

Hepatitis C 4 0

Hepatoblastoma 0 0

Other 5 0

Location of malignancy

Colon 25 5

Rectum 3 1

Initial treatment

Surgery 27 6

Chemotherapy 0 1

Radiotherapy 1 0

Palliation 0 0

Outcome

Alive at study completion date 20 3

Died from malignancy 4 2

Died from other cause 4 1

* Data are number unless otherwise specified.

1 Demographics of Australasian liver trans
diagnosed with colorectal malignancy (n
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patients and was diagnosed soon after
transplantation (median time from
OLTx to diagnosis, < 6 years).

As data on screening for colorectal
malignancy are not held by the
ANZLTR, it was not possible to ascer-
tain whether screening was per-
f or me d be fo re  o r  a f t er  l i ve r
transplantation. Liver transplant
recipients are now screened for color-
ectal malignancy in other regions of
the world to achieve early diagnoses6

and improve survival.15 Screening for
colorectal malignancy after liver
transplantation has been shown to
increase the detection of neoplastic
polyps.16,17 In the Australasian con-
text, a trial of screening for colorectal
cancer in kidney transplant recipients
led to the detection of colorectal neo-
plasia in 13% of participants.18

These data highlight the importance
of considering whether specific guide-
lines for colorectal malignancy screen-
ing in the Australasian adult liver
transplant population are needed.
Recommendations range from screen-
ing all liver transplant patients whose
underlying liver disease is due to pri-
mary sclerosing cholangitis7 every 2

years to undertaking routine screening
as per local guidelines for the general
population.19 Continual examination
of registry data to help formulate itera-
tions of screening guidelines is also
important.
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