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Introduction
• RTx offers superior medical outcomes :

• improved survival 

• enhanced quality of life.

• Critical risk balancing between RRT and RTx is mandatory.

• One of the few but well-defined contraindications

• for RTx is the presence of active or past malignancy.

• With a few exceptions like :

• NMSC ,small renal incidentaloma.
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• Pre-transplant malignancy has been considered a 
relative contraindication of transplantation until a 
disease specific minimum remission time has been 
achieved.

• PTM is a risk factor for occurance of post transplant 
malignancies.(1)

• Data  report an overall incidence of post-transplant 
recurrence of up to 21.5% in PTM recipients.(2)
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• In an aging society, including RTx-recipients, 
incidence of cancer increases.

• Currently,7.0% of all solid organ transplant (SOT) 
recipients in population-based studies have a 
PTM.(3)

• Among renal Tx recipients cancer is the second
most common cause of death.(4)



Material and Methods :

• Study Design :

• A retrospective single center study

• A double case control matched pair analysis

• follow-up period of 60 months after transplantation

• Donor and recipient data were extracted from 
Eurotransplant Network Information System (ENIS),

• in-house transplant data files and patient charts



Study Population

• The initial screening included all RTx recipients

• between 1 January 2000 and 31 July 2012, 

• with a five-year follow-up ending on 1 July 2017.

• Exclusion Criteria :

• recipient age < 18 

• recipients with a previous history of transplantation 
of any kind.



• RTx recipients with a history of PTM were matched 
1:1 in a case control matched Pair analysis to

• corresponding recipients without PTM.

• The data compared in terms of incidence of 
recurrence and de-novo as well as secondary de-
novo malignancy.

• .Matching criteria were: 

• age, sex, and duration of immunosuppressive 
therapy.

• Matching criteria in the second matched pair analysis

:   age, sex and underlying cause of ESRD.



Baseline characteristics of recipients with a history of 
pretransplant malignancy



Outcome Measures

• Primary outcome for the first matched pair analysis was 
incidence of post-transplant malignancy

• (de-novo, second de-novo and recurrence).

• Primary outcome for the second matched paired 
analysis was 5-year-graft and -patient survival.

• Secondary outcome parameters :

• Frequencies of : DGF ,PNF,BPAR within 1 year after TX 
,1&5 year Cr and eGFR



Statistical Analysis
• Normally distributed continuous variables are presented as mean  

standard deviation(SD) .
• Groups were compared utilizing the student’s t-test.
• For continuous variables which are not normally distributed, median and 

quartiles (interquartile range, IQR, Q0.25–Q0.75) are given.

• A comparison between groups was performed with the Mann-Whitney U 
test.

• . For categorical variables, the Fisher’s exact test was used. 

• One and five-year patient survival, death-censored graft and overall graft 
survival were estimated by Kaplan-Meier methodology compared using 
log-rank tests.



Statistical Analysis

• p-values  0.05were considered statistically 
noticeable.

• Cox proportional hazards regression models 
with univariable and multivariable logistic 
regression analyses of matched cohorts 

• were used to determine independent factors 
influencing patient, death-censored, and 
overall graft survival after 5 years.

• .



• Univariable analysis included PTM, recipient age, 
recipient sex, cold ischemia time, warm ischemia

• time, dialysis vintage, cause of ESRD and number of 
HLA-mismatches.

• To adjust for multiple variables, a stepwise forward 
variable selection procedure (including 

• variables with p-value less than 0.05 in the 
likelihood ratio test) was performed for the final 

• multivariable model.



Results

• Results

• Between 1 January 2000 and 31 July 2012, 1217
patients received a RTx at our center.

• A total of 838 RTx patients met the inclusion 

• criteria and were included in further analysis.

• Of these, 65 (8.0%) patients had a history of PTM.

• Most PTM were detected and treated in TNM-stage 
T1 (n=17).



• Only one patient was diagnosed with a TNM-stage T4 
prostate cancer pre transplantation.

• Majority of malignancy had been diagnosed
• pre RRT (44 before (67.7%); 21 during (32.3%) RRT.

• Induction therapy was given in 54 (83.1%) cases
• (51 times basiliximab, three times thymoglobuline).

• In the matched cohorts without history of PTM
• , induction therapy was given to 54 (83.1%) and
• 55 (83.3) patients, respectively.





• Results are shown as HR with 95% confidence 
interval (CI) and p-value of likelihood ratio test









• Unadjusted Cox proportional Hazard modeling showed that 
PTM-RTx patients had a 4.198 (1.392–12.657 95% CI) hazard 
of death-censored graft loss

• and a 2.997 (1.393–6.541 95% CI) hazard of overall 

• graft loss.

• Multivariate Cox regression models adjusted for potential 
confounders revealed that PTM was still associated with an

• inferior death-censored (HR: 4.535, 95% CI: 1.503–13.680 and 
p-value = 0.007) as well as overall graft survival (HR: 3.233

• , 95% CI: 1.499–6.973 and p-value = 0.003).





Discussion

• This is the first study to analyze oncological, 
patient and particularly graft specific outcome in 
a PTM- TX cohort using a case control matched 
pair analysis.

• In comparison to the general population, RTx-
recipients who suffer from cancer are reported 

• to have impaired outcomes. (3,4)
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• Higher cancer incidence and an increased 

• cancer-specific mortality hold true for patients 
undergoing RRT.(5)

• Cincinnati Tumor Transplant Registry (CTTR)

• , reports recurrence rates of up to 21.0% 

• and the development of secondary malignancy in 
approximately 33.0% of PTM.(6)



• The current study identified PTM-recurrence

• in three (4.0%) cases, reporting recurrence rates as 
low as demonstrated by others.

• Possible explanations for the presented difference 
might be based on varying waiting and follow-up 
times.

• Battstrom et al, estimated a recurrence rate of 9.4%, 

• which is closer to the presented results here.(7)

Transplantation 2013, 96, 297–305.



• In general, era-dependent refinements in induction

• and maintenance of immunosuppressive therapy 
could also play a role.

• Differences in tumor recurrence or development of 
de novo malignancy were not attributable to the use 
of induction therapy.

• Pretransplant solid organ malignancy and organ transplant candidacy: A consensus 

expert opinion statement. Am. J. Transplant. 2021, 21, 460–474.



• The low recurrence rates reported here are also 
influenced by a comparably small cohort as well

• as relatively short follow-up of five years in 
combination with a rather strict comply with 
minimum waiting time to RTx in PTM recipients.



• This study provides further evidence for inferior 
survival rates in PTM-RTx recipients by reporting 
worse 5 year overall patient survival.

• Survival rates in Rtx cohort are comparable to 
larger cohorts.

• This study showed worse outcomes in terms of 
cancer mortality , all-cause mortality and outcome 
of post –transplant de novo malignancies in PTM-
RTx recipients.
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• Brattström et al. identified an increased rate of 
death in PTM-RTx recipients , mainly attributable 
to cancer.(8)

• Acuna et al. further confirmed this trend

• , indicating that PTM-patients had worse overall 
survival.(9)

• (UNOS) data, Livingston-Rosanoff et al. as well 
found inferior long-term outcome in PTM-RTx

• Recipients.(10)



• In accordance with our data, Livingstone-rosanoff et 
al, found increased rates of graft loss and decreased

• overall survival among analyzed US patients with 
PTM.

• Our data provides evidence of inferior graft survival 
in PTM-RTx recipients, advocating careful graft

• surveillance and immunological management in 
PTM-RTx recipients.



• Brattström et al. recommend an adaption of waiting 
times to tumor aggressiveness in RTx-recipients .

• waiting times >5 years after diagnosis of cancer as 
the risk of cancer-associated death in their PTM 

• patients decreased with a longer waiting time.
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• Kaufmann et al.,confirmed these results too.(11)

• Unterrainer et al., looking at global data from 243 transplant 
centers, could not find an increased incidence or recurrence 
of malignancy after different lengths of follow-up.(12) 

• Cancer mortality seems to increase in PTM patients, especially 
during the first years after diagnosis, and there seems to be 

• a link between aggressiveness of PTM and outcome.
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• Dahle et al,showed similar graft survival with waiting
time of only one year and advocated for shorter

• waiting times in order to overcome increased
morbidity and mortality during RRT, even though this

• might be in expense of higher cancer-associated

• mortality.

• 1963-2010-n=5867Tx-PTM:337-40-43% autoimmune
disease- less than6-10% diabetes.



• The current study provides evidence of inferior one-
and five-year overall and death-censored graft 
survival for PTM RTx-recipients.

• No noticeable difference regarding baseline donor 
characteristics(including KDPI and KDRI) or HLA-

• Mismatches.

• Subtle impairment of recipients caused by previous 
cancer-specific treatment in combination with the 
impact of RRT and waiting time.



• However, waiting times did not differ noticeably 
between the two cohorts, even though they were 

• slightly longer for PTM-RTx-recipients.

• There is potential bias among physicians concerning 
a restraint against higher immunosuppressive

• regimes in PTM-RTx patients.



• However, data on induction and maintenance regimes 
revealed no differences.

• In addition, the relatively small number of 65 patients 
per group involves an inherent bias when conducting 
sub-analysis.

• The underlying mechanisms for the observed 
differences remain insufficiently understood.
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