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Abstract: Objective: Post-transplant malignancies are a major cause of morbidity and mortality after renal transplan-
tation. This retrospective study investigated the incidence and outcome of de novo malignancies following kidney
transplantation in a single China kidney transplantation center. Materials and methods: Between 1989 and 2010,
1467 patients underwent kidney transplantation at transplantation center of Tianjin First Central Hospital of Tianjin
Medical University. Data were analyzed for tumor incidence, clinical characteristics, and outcome. A review of the
literature is also summarized. Results: After 1,467 renal transplantations, 5 men and 9 women (sex ratio 5:9) with
a mean age of 54 years (21-64) were included for malignancies, an overall incidence of 0.954%. Urinary tract malig-
nancies represented the most frequent malignancies (57%). The time of postoperative tumor occurring varied from
1 to 133 months with an average value of 42.78 months. Among them, 4 died and the mortality rate was 28.6%.
Conclusions: In short, with the increasing of transplant patients and the prolonging of survival time with kidney,
the occurrence of malignancies will be increasing. This requires that we should set up perfect transplant follow-up
system, and do regular follow-up and careful physical examination, do not overlook any early feature of tumor, at
last achieve early diagnosis of tumor, and early treatment to improve the cure rate of postoperative malignancies
of renal transplantation.
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Introduction

Renal transplantation (RT) is the best treat-
ment for the end-stage renal disease. Advances
in transplantation surgery and new immuno-
suppressive agents have the extended overall
life expectancy and quality of life for renal
transplant recipients. However, in spite of all its
benefits, RT is not without side effects. Now,
cancer is one of the most common long-term
complications in renal transplant recipients
(RTRs), also is one of the main factors affecting
the long-term survival of RTRs. According to
reports, the overall incidence of malignancy in
RTRs is 3-5 doubles higher than among the
general population [1]. And some researches
can also confirm that with post- operative
immunosuppressive therapy lasting for more
than 10 years, the incidence of malignant
tumor will reach to 20% [2]. In fact, malignancy
has replaced cardiovascular diseases and
becomes the greatest threat to the long-term

survival (> 10 years) of renal transplant recipi-
ents [3]. The aim of this study was to investigate
the risk and incidence of de novo graft carcino-
mas and the clinical characteristics and out-
comes in the same institution.

Material and methods

We clinically followed up 1467 cases after renal
transplantation, and 14 developed malignant
tumor. As shown in Table 1, among them, 5
were males and 9 were females, whose ages
varied from 21 to 64 years old, with an average
one was 48.07 years old. The primary disease
of 7 ones was chronic glomerulonephritis (CGN),
and the one of the rest was unknown. 1 case
did not accept preoperative hemodialysis (HD),
and 1 case accepted peritoneal dialysis (PD) at
beginning, then changed to hemodialysis, the
rest all accepted preoperative hemodialysis,
and which time varied from 2 to 24 months.
Donors and recipients had the same blood
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Table 1. Clinical characteristics in 14 cases of malignancies after renal transplantation

Case Gender Age (y) FQrm Qf D.urati.on of Tr.ansplanting Primary Immunosuppressive
dialysis Dialysis (m)  time (M-D-Y) disease treatment protocol

1 F 39 HD 19 Sep-6"-1999 CGN AZA + MMF + Pred

2 F 59 HD 15 Apr-12m-2002 CGN CSA + MMF + Pred

3 F 21 HD 18 Dec-297-2002 CGN FK506 + MMF + Pred

4 F 55 HD 14 Apr-215-2004  Unknown CSA + MMF + Pred + Zenapax

5 M 47 No 0 Aug-6""-2004 CGN CSA + MMF + Pred

6 M 36 HD 7 Oct-215-2004 CGN CSA + MMF + Pred + Zenapax

7 F 64 HD 12 Oct-29"-2004 CGN FK506 + MMF + Pred + ALG

8 F 49 HD 9 Jan-28"-2005 Unknown CSA + MMF + Pred

9 F 42  HD—PD 12 Jan-20"-2006  Unknown AZA + MMF + Pred

10 F 48 HD 16 Feb-221-2006  Unknown CSA + MMF + Pred

11 M 57 HD 16 Jun-6""-2006 Unknown CSA + MMF + Pred

12 M 60 HD 24 Aug-14™"-2007 CGN CSA + MMF + Pred

13 M 48 HD 9 May-19"-2008  Unknown CSA + MMF + Pred

14 F 36 HD 22 Feb-3"-2010 Unknown FK506 + MMF + Pred + Simulect

Abbreviation: AZA: azathioprine; CSA: ciclosporin; MMF: mycophenolate mofetil; PRED: prednisone; FK506: Tacrolimus; ALG:

antilymphocyte globulin; HD: hematodialysis; PD: peritoneal dialysis.

type, and the values of lympho-cytotoxicity
crossmatching were all < 5%. 13 cases accept-
ed first transplantation, only 1 case accepted
secondary transplantation. All 14 cases accept-
ed comprehensive preoperative examinations,
but did not find malignancy.

Two cases accepted the induction therapy of
Zenapax, and each had 1 case accepted Si-
mulect and ALG. All accepted triple therapy
including calcineurin inhibitors (CNI), mycophe-
nolate mofetil (MMF) and prednisone (PRED).
The use plan of PRED was that 1 g used during
operation through intravenous drip, then 0.5 g
used on the fist and second day after opera-
tion, 0.25 g used on the third and forth day,
then used by orally with a 50-60 mg initial
dose, descending 5 mg every other day to 20
mg to maintain.

Results

Among 1467 cases, 14 cases of malignant
tumors had been found. The tumor incidence
was 0.954%. As shown in Table 2, among 14
cases, urinary malignancies were 8, accounting
57% of the total number of tumor cases. Pri-
mary hepatic carcinoma, leukemia, lung carci-
noma, retroperitoneal liposarcoma, thyroid car-
cinoma, and gastric carcinoma was respective-
ly one case, and was each 7.14% of total ones.
For the gender proportion of tumor occurring,
females accounted for the majority which was
9/14, accounting for 68.29% of the total. The
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time of postoperative tumor occurring varied
from 1 to 133 months with an average value of
42.78 months. Once finding the tumors, we
reduced the dose of immunosuppressive ag-
ents in time, and generally reduced to 1/4 to
1/2 of the original dose depending on graft
function. Among 13 cases of solid tumors, 12
cases accepted surgical treatment, only 1 case
accepted the interventional treatment just
because the tumor was huge. 1 case of the
blood system received chemotherapy.

Among 14 cases, 13 ones were pathologically
confirmed, only 1 case of hepatic tumor was
confirmed by imaging as primary hepatic carci-
noma. The case of stomach tumor was patho-
logically confirmed as stomach mucosa-associ-
ated malignant lymphoma, diffuse large B-cell
lymphoma. The case of thyroid tumor was con-
firmed as right papillary carcinoma by both
intraoperative frozen and postoperative pathol-
ogy. One lung tumor was pathologically con-
firmed as the 2nd type of squamous cell carci-
noma with small groups of carcinoma cells.
One retroperitoneal tumor was pathologically
confirmed as well-differentiated retroperitoneal
liposarcoma with invading the kidney. 8 cases
were urinary tract malignancies, one was pa-
thologically confirmed as high-level invasive
urothelial carcinoma with glandular differentia-
tion after operation, and other 7 ones were
pathologically confirmed as transitional cell
carcinoma after operation (shown in Table 2).
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Table 2. Treatment and prognosis of renal transplantation recipients with malignancy

Case Type of tumor Time (m) Treatment protocol Prognosis

1 Retroperitoneal liposarcoma 133 Tumor excision Follow-up to 2010 and no recurrence and shift happen

2 TCC of ureter 40 Kidney, ureter and bladder cuff resection Death

3 Urothelial carcinoma of right renal pelvis 95 Right nephrectomy Follow-up to 3 months after operation and no recurrence happen

4 TCC of bladder 5 Cystectomy Death

5 Leukemia 31 Chemotherapy Follow-up to 2010 and no recurrence and shift happen

6 Lung carcinoma 15 Radical operation + chemotherapy Follow-up to 3 months after operation and no recurrence and shift happen
7 TCC of bladder 80 Cystectomy Follow-up to 2010 and no recurrence and shift happen

8 TCC of left native ureter 48 Kidney, ureter and bladder cuff resection Follow-up to 22 months after operation and no recurrence happen

9 TCC of renal pelvis, ureter and bladder 51 Kidney, ureter and bladder cuff resection Follow-up to 2010 and no recurrence and shift happen

10 TCC of right ureter and bladder 52 Kidney, ureter and bladder cuff resection Follow-up to now and no recurrence and shift happen

11 Gastric lymphoma 25 Radical gastrectomy Automatically discharged

12 TCC of right renal pelvis and bladder 2 Kidney, ureter and bladder cuff resection Death

13 HCC 21 TACE Follow-up to now and no recurrence and shift happen

14 Right thyroid papillary carcinoma 1 Radical operation Follow-up to now and no recurrence and shift happen

Time (m): Tumor diagnosis time-transplanting time; TCC: transitional cell carcinoma; HCC: primary hepatic carcinoma; TACE: transcatheter arterial chemoembolization.
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As shown in Table 2, one case of gastric carci-
noma had been found associated with multiple
metastases, and generally in poor condition
with presence of cachexia, so automatically dis-
charged. The case of thyroid carcinoma was in
the follow-up from operation to 2010, and had
not recurrence. The case with lung carcinoma
received the last follow-up 3 months after oper-
ation and no recurrence happened. The case of
hepatic carcinoma accepted many times of
interventional treatment, followed up to 2010
and no recurrence happened. The case of leu-
kemia accepted many times of chemotherapy,
followed up to 2010 and no recurrence hap-
pened. The case of retroperitoneal liposarcoma
also accepted the operation of tumor resec-
tion, was in the follow-up to 2010 and no recur-
rence and shift happened. Among 8 cases of
urinary tract carcinomas, 3 cases had been
died, all of whom got urinary tract multiple plac-
es and times of recurrence, 2 cases of them
died of infection, the remain died of disease
progression. The case of autologous ureter car-
cinoma was in follow-up for 22 months and no
recurrence happened. The cases of renal pelvic
carcinomas were in follow-up for 3 months and
no recurrence happened. Among theses 14
cases, 4 died (including automatic discharge),
the mortality rate was 28.6%.

Discussion

To 2010, there are more than 220000 cases of
patients who need renal replacement therapy
in China, but only 49536 cases accept RT,
accounting nearly 23%. For those patients with
uremia, the incidence of malignancy in renal
transplant patients is at least three times high-
er than in dialysis patients [4]. In the past de-
cade, the rising incidence of malignancy after
transplantation has become an important fac-
tor affecting long-term survival of transplant
patients, and now it has been the third largest
cause of death in renal transplant patients [5].
Compared with the general population, the risk
of malignant tumors in renal transplant patients
is 10 to 20 times than in them, and which is
increased with the prolongation of postopera-
tive time of renal transplantation [6]. According
to foreign reports, the incidence of the postop-
erative malignancy of renal transplantation is
4% to 18%, but some literatures reported that
the incidence is 0.56% to 4.20% in China [7].
The incidence of our center was 0.954%, sig-
nificantly lower than the foreign one, and being
consistent with Chinese reports. Among these
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14 cases, urinary carcinoma was 8 cases,
accounting for 57%, which was similar to other
reports in China, but higher than in western
countries. In all Chinese centers, malignant
tumors of urinary system were primary, but in
South Korea and Japan, gastrointestinal tumors
were primary. All these differences may be
caused by the followed reasons: different re-
gion and race, different dosage of immunosup-
pressive agents, different use of monoclonal
antibodies (OKT3) and anti-thymocyte globulin
(ATG), different accepting sun and genetic fac-
tors, etc.

The risk factors of postoperative malignancy of
renal transplantation are as followed [8]: the
history of solid organ carcinoma and Kaposi’s
sarcoma; the family history of the high risk of
carcinoma (renal cell carcinoma/choriocarcino-
ma); those patients with tuberous sclerosis;
those women infected by the human papilloma
virus; those patients with long-term smoking
history and more than 60 years old; those
patients with chronic liver disease (hepatitis B
or C). The increasing of postoperative malig-
nancy incidence is due to the following factors:
impaired immunity under long-term immuno-
suppression, the chronic rejection of the graft,
the resurrection of potential tumor cells and
viruses, and direct carcinogenic immune sup-
pressor genes, etc [9].

About the predilection sites and types of post-
operative malignancy of renal transplantation,
each transplant center varies obviously. In
western countries, the most common malig-
nancies in solid organ transplantation is the
skin carcinoma and lip carcinoma, followed by
lymphoma, Kaposi’s sarcoma, cervical carcino-
ma, renal carcinoma, vulva and perineal carci-
noma, hepatic carcinoma and other malignan-
cies, but in mainland China, urologic malignan-
cies are the most common. Yang ZH et al [7]
counted that urologic malignancies account for
about 30.48%, and in our center it is 57%, high-
er than Chinese statistical results. The high
incidence of postoperative urologic malignan-
cies of renal transplantation in China possibly
results from differences of race, type and dos-
age of immunosuppressants. Secondly, the
reason is that with the transplanted kidney get-
ting to work, the original kidneys do not secret
urine or reduce the secretion of urine, which
weakens the scouring action to urinary tract
and makes metabolites remain in the urinary
tract to continuously stimulate urothelial cells,
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at last leading to carcinoma [10]. In addition,
most of those patients with end-stage renal
disease in China have the experience of taking
traditional Chinese medicines containing aris-
tolochic acid, and in our center all 7 cases of
patients with transitional cell carcinoma have
the experience. Debelle et al [11] report there
is a close relationship between aristolochic
acid and urologic malignancies. The higher inci-
dence of hepatic carcinoma after kidney trans-
plant in China may be associated with the high-
er incidence of hepatitis B. There was 1 case of
hepatic carcinoma in our center that had been
infected by hepatitis B.

The immune status of renal transplant patients
leads to quick development, rapid diffusion
and transfer, poor prognosis of postoperative
malignancy of renal transplantation. Therefore,
according to different patients using personal-
ized detection and review, in order to achieve
early diagnose and treatment, is the key to
improve the cure rate. For renal transplant
receipts, in addition to requiring regular routine
examinations, those who are infected by EB,
hepatitis B and C, HPV and so on should be
alert to the occurrence of multiple myeloma,
hepatic carcinoma and cervical carcinoma. So
preoperative virological examination is more
necessary, which can help transplant recipi-
ents do targeted testing after operation, such
as regular blood tests, bone marrow puncture,
B-ultrasound of abdominal organs and more
intensive gynecological cervical histological
examinations. For those patients who were
more than 6 months after renal transplanta-
tion, doctors should be alert to the various
tumorigenic signals, if painless gross hematu-
ria appeared, B-ultrasound, CT examination,
cystoscopic examination should be done. In
addition, while doing solid tumor surgeries,
reducing the dosage of immunosuppressants
is particularly important. The increase of the
dosage of immunosuppressants will cause
immune suppression increasing, which eventu-
ally led to the increasing risk of tumorigenesis.
Just because of this, it should reduce the dos-
age of immunosuppressants, but how to reduce
has no uniform standard, and the primary prin-
ciple is that depending on the individual situa-
tion and regular monitoring of kidney function,
it can keep the lowest dosage under which no
rejection appears, and under the premise of
saving lives as much as possible to protect the
transplant renal function.
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In short, with the increasing of transplant
patients and the prolonging of survival time
with kidney, the occurrence of malignant tumor
will be increasing. This requires that we should
set up perfect transplant follow-up system, and
do regular follow-up and careful physical exami-
nation, do not overlook any the early perfor-
mance of tumor, at last achieve early diagnosis
of tumor, and early treatment to improve the
cure rate of postoperative malignancy of renal
transplantation.
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