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Carcinoma after Kidney Transplantation

Yun Tae Jung, M.D.", Jung Jun Lee, M.D."?,

Myoung Soo Kim, M.D.'?,

Su Hyung Lee, M.D."?, A-Lan Lee, M.D."%, Kyu Ha Huh, M.D."?,
Soon Il Kim, M.D."?, Yu Seun Kim, M.D."? and Dong Jin Joo, M.D."?

Department of Surgery' and Research Institute for Transplantation?, Yonsei University College of Medicine, Seoul, Korea

Background: The occurrence of malignancy following kidney transplantation has been estimated three to five times the

incidence compared to that of the general population.

It is estimated that particularly in renal cell carcinoma (RCC), the

relative risk increases. The aim of this study was to analyze the characteristics, risk factors, and prognosis of RCC following

kidney transplantation.

Methods: Total number of 3,272 kidney recipients who underwent transplantation from April 1979 to December 2012 and
patients who had RCC following kidney transplantation were retrospectively reviewed and analyzed.

Results: We found that among 232 cases of posttransplant malignancies, 25 recipients were diagnosed with RCC. We have
observed in our study that it took an average of 175.2+71.0 months to develop RCC after their first kidney transplantation.
However, with longer follow up period, interval incidence of RCC increased. Fourteen patients (56%) were diagnosed with
RCC 15 years after transplantation. We also found that with reference to the risk factor analysis for posttransplant RCC,
the long-term follow-up period was the only independent risk factor. In our study, 21 patients with RCC were treated with
radical nephrectomy. Of them, 16 patients survived, and four RCC-related deaths occurred. Furthermore, the patient survival
rate of RCC recipients was lower than that of the nonmalignancy group despite the graft survival rate were not different.

Conclusions: We conclude that the incidence of RCC increased in a time-dependent manner following kidney transplantation.
Therefore, we strongly recommend the procedure of regular-interval screening for the patients who are on compulsive

long-term immunosuppression.
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Table 1. Clinical manifestations of posttransplant renal cell carci-
noma patients

Characteristic Value
Age at transplantation (yr) 40.5%+10.0
Sex (male:female) 19:6
Donor age (yr) 37.6+11.6
Donor sex (male:female) 14:11

LRD (11)/LURD (11)/
Deceased (3)
58.4+10.8
175.2%£71.0 (20~ 269)

Recipient-donor relation

Age at diagnosis of RCC (yr)
Mean interval between 1st
transplantation and RCC (mo)

2nd graft 7
RCC site (right:left:transplant) 12:11:2
RCC pathology
Clear cell type 9
Convention type 2
Cystic 2
Papillary 6
Chromophobe type 1
Sarcomatoid 1
Others 4
Mean survival after RCC 38,8312

treatment (mo)

Data are presented as mean+SD, value, or range.
Abbreviations: LRD, living related donor; LURD, living unrelated
donor; RCC, renal cell carcinoma,
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Fig. 1. Interval incidence of renal cell carcinoma after kidney transplantation. Interval incidence of posttransplant renal cell carcinoma
(RCQ) increased time-dependently. Also, as the duration from starting dialysis increased, interval incidence of postdialysis RCC

increased. Abbreviation: Post-Tx, posttransplant.
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Fig. 2. Renal cell carcinoma (RCC) occurrence according to the
patients’ survival.
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Table 2. Comparison between renal cell carcinoma and nonmalignancy patients

Characteristic Nonmalignancy (n=3,215) RCC (n=25) P value
Pretransplant factors
Age at transplantation (yr) 38.7+12.1 39.6+10.2 NS
Recipient sex (% of male) 65.6 76.0 NS
Age of donor (yr) 37.8t11.7 36,7E11.7 NS
Donor sex (% of male) 56.9 56.0 NS
Cystic kidney (%) 1.4 - NS
Relation (LRD:LURD:DD; %) 52.2:37.6:10.2 48.0:40,0:12,0 NS
Dialysis method (%) NS
HD 60.0 50.0
CAPD 16.8 29.2
CAPD — HD 3.3 4.2
HD — CAPD 1.3 0
Acute HD 7.4 16.7
No dialysis 11.2 0
Dialysis duration (mo) 24.81+37.0 30.01+49.6 NS
Immunologic factors
Acute rejection within 1 year (%) 257 36.0 NS
HLA mismatch 25%+13 1.9%1.3 0.036
Immunosuppressive agent (Aza:CsA:Tac; %) 3.2:69.2:27.6 4,0:88.0:8.0 0.059
Antimetabolite use (%) 51.8 32.0 0.069
Mean follow-up duration (mo) 117.9486.2 195.5+65.1 <0.001

Data are presented as mean=SD.

Abbreviations: RCC, renal cell carcinoma; LRD, living related donor; LURD, living unrelated donor; DD, deceased donor; HD, hemodialysis;
CAPD, continuous ambulatory peritoneal dialysis; HLA, human leukocyte antigen; Aza, azathioprine; CsA, cyclosporine A; Tac, tacrolimus,

Table 3. Risk factor analysis for posttransplant renal cell carcinoma

50,
Risk factor P value Od,d P d

rato Lower  Upper

HLA mismatch number 0.191 0.808 0.586 1.113
Main immunosuppressive
agent (ref: tacrolimus)

AZA 0,746 0.617 0.033 11.389

CsA 0.573 1.589 0.318  7.932

Antimetabolite use 0.952 1.032 0.370 2.880

Follow-up duration (yr) 0.002 1.112 1.039 1.192

Abbreviations: CI, confidence interval; HLA, human leukocyte an-
tigen; Aza, azathioprine; CsA, cyclosporine A; Tac, tacrolimus,
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Fig. 3. (A, B) Graft and patient survival rates. Patient survival rates of the renal cell carcinoma (RCC) patients were worse than the
patients without malignancy but graft survival rates were not different between the two groups.
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