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Background: Malignancy is the second most common cause of death in renal transplant patients with functioning graft and
its incidence increases with time after organ transplantation.

Objective: To present the cumulative incidence and manifestations of malignancy among renal transplant recipients in
Phramongkutklao hospital between 1987 and 2009.

Material and Method: To retrospectively review of the transplant charts and records of 168 kidney transplant recipients
from October 1, 1987 to November 15, 2009 at Phramongkutklao Hospital. The data related to malignancy were recorded.
Results: The cumulative incidence of malignancy was 4/168 (2.4%) recipients with a median age of 45 years (range, 8-55
years). The median time of diagnosis of malignancy after transplantation was 7.3 years (range, 0.8-10.4 years). All four
patients had posttransplantation malignancy. The diagnosis was based on pathological specimens. All of them received
cyclosporine, prednisolone and azathioprine or mycophenolate mofetil as immunosuppressive regimen. Two patients had
native renal cell carcinoma (RCC), one had post-transplant lymphoproliferative disorder (PTLD), the other had a malignant
hemangiopericytoma. Two patients (PTLD and advanced RCC cases) are alive, one patient died of malignancy (malignant
hemangiopericytoma) and the other died of infection (Pseudallescheria boydii brain abscess).

Conclusion: The incidence of malignancies in the present study was increased among renal transplant recipients compared
to the general population especially renal cell carcinoma. Because of the higher risk to develop malignancy in transplant

recipients, a close surveillance for early detection of malignancy is necessary in the long term follow-up.
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As renal transplantation is the best means of
renal replacement therapy, malignancy remains one of
the life-threatening complications in the long-term
follow-up of renal transplant recipients. It represents
the second main cause of death in renal transplant
patients with functioning graft®™. The incidence of
malignancy post renal transplantation increases with
time after organ transplantation and is related to the
intensity of immunosuppression. The etiology is
multifactorial, probably involves the direct carcinogenic
effects of some immunosuppressive medications, or
impaired immune-surveillance of the host or suppressed
antiviral immune activity referring to common viral-
related post transplantation malignancies®. It may

Correspondence to:

Ruangkanchanasetr P, Division of Nephrology, Phramongkut-
klao Hospital, Bangkok 10400, Thailand.

Phone & Fax: 0-2644-4676

E-mail: prajej@gmail.com

S12

present as de novo cancer or as a recurrence of a pre-
exiting malignancy or from the transmission of
malignancy from the donor.

The authors sought to present the cumulative
incidence and manifestations of malignancy among
renal transplant recipients in Phramongkutklao Hospital
between 1987 and 2009.

Material and Method

The authors retrospectively reviewed the
transplant charts and records of 168 kidney transplant
recipients from October 1, 1987 to November 15, 2009
at Phramongkutklao Hospital. Permission for the
present study was given by the institutional ethics
committee. All recipient charts and records were
reviewed for age, gender, immunosuppressive regimen,
time of development of malignancy, history of
malignancy of donors and recipients, history and
treatment of graft rejection, clinical presentation,
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pathological reports and patient outcomes. A diagnosis
of malignancy was based on pathological diagnosis.

Results

Among 168 renal transplant recipients in
Phramongkutklao Hospital between 1987 and 2009, there
were 4 patients (two men and two women) who
developed post transplantation malignancy. Their
median age was 45 years (range, 8-55 years). Median
time of the diagnosis of malignancy after transplantation
was 7.3 years (range, 0.8-10.4 years). All of them received
cyclosporine, prednisolone and azathioprine or
mycophenolate mofetil as immunosuppressive regimen.
Two patients had native renal cell carcinoma (RCC),
one had post-transplant lymphoproliferative disorder
(PTLD) as non-Hodgkin’s lymphoma, the other had a
malignant hemangiopericytoma.

For clinical presentations, the first patient
presented with microscopic hematuria and ultra-
sonography revealed native renal cell carcinoma (RCC)
which subsequently underwent right radical
nephrectomy. He had a prior history of steroid-resistant
rejection requiring OKT3 therapy twice with 17 months
apart. Four years after the diagnosis of RCC, he
developed Pseudallescheria boydii brain abscess and
died because of sepsis.

The second patient was found incidentally to
have asymptomatic multiple lung nodules on chest x-
ray (CXR). Computed tomography of chest and
abdomen revealed advanced native renal cell carcinoma
with lung metastases. She was started on sorafenib,
orally administered tyrosine kinase inhibitor and
had the immunosuppressive regimen adjusted. The
cyclosporine dosage was decreased to 25 mg twice
daily and azathioprine was replaced with everolimus
which was increased to 1.75 mg twice daily. Twenty-
eight months later repeated CXR and computed
tomography of chest revealed disappearance and
regression of lung nodules. The patient has been doing
well and her current serum creatinine is 1.3 mg/dL with
24-hour urine creatinine clearance of 41 mL per minute
after almost 14 years of transplantation.

The third patient, a 14-year-old boy presented
with fever and left upper quadrant abdominal pain,
initially diagnosed as splenic abscesses. He underwent
splenectomy which pathological report showed B-cell
lymphoma. The patient received intravenous
immunoglobulin 400 mg/kg daily for 3 days and
rituximab once a week for 4 doses. Also he received
intravenous acyclovir for 10 days followed by oral
acyclovir for a total of 6 months and has been doing
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well since then. Currently his immunosuppressive
regimen includes everolimus 0.75 mg orally twice daily
and prednisolone 5 mg per day.

The fourth patient presented with right pelvic
mass with ascites and right pleural effusion. The
diagnosis was malignant hemangiopericytoma with
peritoneal carcinomatosis. She died two weeks after
the diagnosis of malignancy.

The history including immunosuppressive
regimens, clinical presentation and pathological report
are summarized in Table 1.

Discussion

The cumulated incidence of malignancy
among 168 renal transplant recipients in Phramongkut-
klao Hospital between 1987 and 2009 was 2.4% (4
patients). Two had native renal cell carcinoma. One
had post-transplant lymphoproliferative disorder
(PTLD). The increased incidence of RCC and PTLD in
the presented patients is in general agreement with
the USRDS 2003 annual data report®. RCC was
approximately 15-fold more common than in the general
population. There was one retrospective study of
malignancies in 270 renal transplant (RT) recipients from
1992 to 2007 in another center in Thailand®. The
incidence of malignancies was 6.7% (18 cases out of
270 patients) of which the most common cancer was
transitional cell carcinoma of the urinary tract followed
by hepatocellular carcinoma. However, there was no
report of skin cancer in that study, the same as in the
present study. Compared to the data of 730 RT recipients
in Taiwan with a mean follow-up duration of 72.2 + 54.4
months, 69 cancers were diagnosed in 63 (8.6%) RT
recipients. Of them, 30 cases (4.1%) were urinary tract
transitional cell carcinoma (TCC). The cumulative
incidence for TCC was 3.0% after 3 years of graft
survival, increasing to 7.2% at 6 years and 17.5% at 10
years®. In contrast, of 35,765 kidney transplant
recipients in the United States in 1995-2001, the
cumulative incidences of malignancies at 3 years after
transplantation were 7.75% for skin cancers and 7.45%
for non-skin cancers. Skin cancer, prostate cancer,
PTLD, breast cancer, RCC, lung cancer, colon cancer
and hepatocellular carcinoma were the main cancers
after kidney transplantation in the United States®.
Incidence and type of cancer after renal transplantation
vary between centers, countries and time periods. The
difference of malignancy pattern might be due to
genetics, geographic and environmental factors.

RCCs of native kidneys in transplant
recipients were more frequently incidental findings®
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Table 1. Summary of the history, immunosuppressive regimens of four patients

Patient 1 Patient 2 Patient 3 Patient 4
Age 42 48 8 55
Gender Male Female Male Female
Time of transplantation August 1998 May 1997 August 2000 May 1995
Time of development 4 years and 8 months 10 years 10 months 10 years and
of malignancy (April 2003) (April 2007) (June 2001) 5 months

(October 2005)

Pathology Renal cell carcinoma Advanced renal cell Non-Hodgkin’s Malignant

Clinical presentation

Induction therapy
Treatment protocol

History of rejection
Treatment of rejection

Change of Treatment
protocol

Last serum creatinine
(mg/dL)
Death

Microscopic hematuria

No

Cyclosporine
Mycophenolate mofetil
Prednisolone

Twice

1. Pulse intravenous
methylprednisolone 1g
per day x 3 days
followed by OKT3

5 mg/day for 7 days in
September 1998

2. Pulse intravenous
methylprednisolone 1g
per day x 3 days
followed by OKT3

5 mg/day for 12 days
in January 2000

No change

2.8

Yes(Pseudallescheria
boydii brain abscess)

carcinoma with lung
metastases
Incidentally abnormal
chest X-ray finding

No

Cyclosporine
Azathioprine
Prednisolone

Once

1. Pulse intravenous
methylprednisolone
1g per day x 3 days
in November 1998

Cyclosporine
Everolimus
Prednisolone
1.3

(April 2011)
No

lymphoma

Fever with left
upper quadrant pain

No

Cyclosporine
Azathioprine
Prednisolone

Twice

1. Pulse intravenous
methylprednisolone
1g per day x 3 days
in September 2000
and azathioprine
was replaced with
mycophenolate
mofetil

2. Pulse intravenous
methylprednisolone
1g per day x 3 days
in April 2001
Everolimus
Prednisolone

1.9
(April 2011)
No

hemangiopericytoma

Right pelvic mass
with ascites and
pleural effusion
No

Cyclosporine
Azathioprine
Prednisolone
None

None

No change

1.1

Yes

or detected by periodic ultrasonography screening®.
It was suggested all patients who are receiving dialysis
therapy or who are renal transplant recipients should
undergo annual abdominal ultrasonography, along with
computed tomography (CT) or magnetic resonance
imaging (MRI) in those with a suspected lesion®.

The incidences of the most common cancers
(colon, lung, prostate and breast) are roughly twofold
higher in the first 3 years after kidney transplantation
than in the US general population. This suggests that
measures to reduce the risk of these malignancies, e.g.
screening for colon cancer, smoking cessation,
screening for prostate and breast cancer, might also be
appropriate for transplant recipients.

The duration and the intensity of immuno-
suppressive therapy and the type of immuno-
suppressive agent have an impact on development of
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post-transplant malignancy. Patients receiving
antibody induction (including OKT3) had a
significantly higher risk for malignancy-related death
compared with patients receiving no antibody
induction®. Calcineurin inhibitors clearly favor the
development of cancer by inducing somatic mutations
and blocking DNA repair, blocking apoptosis and
probably favoring the development of metastasis
through transforming growth factor-p®. Azathioprine
is a purine analogue that is incorporated into cellular
DNA where it inhibits the purine nucleotide synthesis
and interferes with RNA synthesis and metabolism.
Azathioprine is listed as a human carcinogen in the 11™
Report of Carcinogens of the US Department of Health
and Human Services®.

One of the authors’ patients received 2 courses
of OKT3 for steroid-resistant rejection and later
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developed RCC. All patients received cyclosporine and
three of them received azathioprine. It was shown that
the new immunosuppressive agents, the proliferation
signal inhibitors (PSIs) or mammalian target of rapamycin
(mTOR) inhibitors, had the potential role in the pre-
vention, modification and treatment of post-transplant
malignancies in at-risk patient populations®®,
Everolimus, one of the mammalian target of rapamycin
(mTOR) inhibitors, has been shown to be effective as
monotherapy or synergistically with chemotherapy or
radiation in experimental cancer models®9, In
addition, maintenance immunosuppression with mTOR
inhibitors is associated with a reduced incidence of de
novo malignancies“®. So the immunosuppressive
regimen is an important factor to be considered for the
excellent long term outcome of renal transplant patients.

Conclusion

The incidence of malignancies in the present
study was increased among renal transplant recipients
compared to the general population especially renal
cell carcinoma. Malignancy is one of the three major
problems (in addition to cardiovascular disease and
infection) in the long term follow-up of transplant
recipients, suggesting malignancy should continue to
be a major focus of prevention in kidney transplantation.
The oncological screening for early detection and
prompt treatment is recommended for transplant
patients.
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