Open Journal of Organ Transplant Surgery, 2012, 2, 42-45
http://dx.doi.org/10.4236/ojots.2012.24011 Published Online November 2012 (http://www.SciRP.org/journal/ojots)

Risk of Second Solid Malignancy among 1000 Kidney
Transplanted Patients: A Single Center Study
Michele L. Santangelo*, Sergio Spiezia, Nicola Carlomagno, Concetta Dodaro, Cristina La Tessa,
Davide De Rosa, Maria Pina Piantadosi, Andrea Renda
Department of Surgery, Anesthesia and Emergency Science, School of Medicine, University of Naples “Federico II”, Naples, Italy
Email: *michele.santangelo@unina.it
Received October 4, 2012; revised November 4, 2012; accepted November 11, 2012

ABSTRACT
In this study we focus on kidney-transplanted patients in order to investigate the correlation between immunodeficiency
(ID) induced by immunosuppressive treatments and the incidence of solid multiple primary malignancies (MPM). Material of Study: From 1980 to 2010 we followed up 1000 kidney-transplanted patients (637M, 363F). This group was
homogeneous for age, immunology (e.g. miss-match index), number of rejection events and for immunosuppressive
therapy. Results: Out of 1000 kidney-transplanted patients we observed 70 patients (53M, 17F) with cancer disease and
in 22 of them a multiple cancer has been found. Most of multiple cancers were synchronous and the association between cancer and rejection episodes were not significant. Discussion: In general population 1 out of 9 patients with a
cancer would develop a second neoplasia during the course of his life, so, it would be logical to conclude that, from a
merely theoretical and statistical point of view, long term transplanted patients potentially have a higher risk to develop
MPM. But our series and literature review did not confirm it, probably because these patients die before the appearance
of a second primary malignancy. Conclusions: Despite many observations regarding different types of tumors/precancerous lesions and their increased incidence in ID patients and despite the fact that immune suppression is a predisposing factor for the multicancer syndrome, at least theoretically, nowadays there are no significant statistical data favouring a correlation between ID and MPM in kidney transplanted patients.
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1. Introduction
The relationship between cancer onset and immune response has started to rouse great interest in the early
1900s, leading Ehrlich [1] to establish the conceptual
basis of the immunological surveillance. The immune
response is the result of complex interactions between
various mechanisms that build the defensive system of
the organism. The defects in one or more of these systems, induced by immunosuppressive drugs like in transplanted patients, compromise the immune response with
consequent development of a secondary immune deficiency (ID) which can facilitate neoplastic onset.
After Billroth’s first report in 19th century, only in
1932 was reported a classification concerning 1259 patients with multiple primary malignancies (MPM). MPM
were defined the tumours arisen in patients with the following clinical and histological characteristics: 1) malignant tumours from the histo-patologic point of view; 2)
topographic distinct without connection with submucosal
or intra-epithelial alterations (skip metastasis); 3) leaving
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out a second tumour being not a metastasis of the first. In
1961 MPM were divided in simultaneous, synchronous
and metachronous, when the diagnosis of the first tumour
and a second one was contemporary, or there was less or
more time than 6 months before the rising of the secondary one. The incidence of MPM is now increasing and
this will be the trend in next years [2], so in this paper we
analyzed our experience about secondary immunodeficiency (transplanted patients) and MPM.

2. Methods and Material
Through the analysis of medical records collected in our
Department, we retrospectively examined 1000 kidney
transplanted patients (630 male and 370 female) followed
at Federico II University—Medical School between
1980-2010 [3,4]. The median follow-up was 10 years and
the average graft survival 8 years. The group of patients
was homogenous for age (range of age: 18 - 65), donor/
recipient immunology (e.g. miss-match index), number
of rejection events and immunosuppressive therapy
(1980-1984: corticosteroids [the oldest immunosuppression drug used], azathioprine [an old antiproliferative
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agents now usually considered as a “third agent” in triple
immunosuppressive regimens]; 1984-1998 corticosteroids, calcineurin inhibitors [the most immunosuppressive
drug used in maintenance therapy in the last two decades.
Cyclosporine and tacrolimus are the most used calcineurin inhibitors and primarily suppress the activation
of T lymphocytes by inhibiting the production of cytokines, specifically IL-2], basiliximab [an IL-2 receptor
antagonist generally used as induction therapy], azathioprine; 1998-2010 corticosteroids, calcineurin inhibitors,
basiliximab, mycophenolate [an new antiproliferative
agents that interferes with DNA replication, producing
cytostatic effects on T and B cells and generally used as a
“third agent” in triple immunosuppressive regimens],
mammalian target of rapamycin inhibitors [called also
m-TOR inhibitors and generally identified with sirolimus
and everolimus, represent an alternative to the long term
calcineurin inhibitor-based regimen and its side effects]).
We never used thymoglobuline drugs.
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Figure 1. Cancers associations among 1000 kidney transplant patients.

3. Results
Among 1000 kidney transplanted patients, 70 patients (7%),
53 males (5.3%) and 17 females (1.7%), presented a
cancer. 48 patients (4.8% of all series and 68.5% of all
cancer patients) developed a single cancer: 17 patients a
skin single cancer (included melanoma) and 31 patients a
no skin single cancer, representing respectively 1.7% and
3.1% of all series and 24.3% and 44.3% of all cancer
patients. Instead 22 patients (2.2% of all series and
31.5% of all cancer patients) presented multiple cancers:
multiple skin cancer (included melanoma) 19 and solid
MPM 3, representing respectively 1.9 % and 0.3% of all
series and 27.1 % and 4.3% of all cancer patients. In detail, in the latter group, we observed the following associations: prostate/kidney cancer (synchronous, treated
surgically, disease-free for 2 years); Kaposi’s sarcoma/
MALToma (metachronous, medical and surgical treatment, disease-free for 1 year, exitus at 18 months) and
lung cancer/squamous skin carcinoma (metachronous,
medical and surgical treatment, disease-free at 8 months,
exitus at 14 months). Multiple cancer associations and
their onset time are detailed in Figures 1 and 2. Data
about association between cancer and rejection episodes
are not significant: rejection episodes were found only in
4 patients and just 1 of them developed a second cancer.

4. Discussion
Today the high standards in surgical and anaesthesiaological-resuscitation procedures and clinical management of subjects undergoing transplant allow to obtain
extremely positive results on short and medium-term
survival of both organs and patients [5-10]. Incidence
and aggressiveness of neoplastic diseases appear to be
Copyright © 2012 SciRes.

Figure 2. Onset time of MPM among 1000 kidney transplant patients.

remarkably increased in this group of patients compared
to the general population of corresponding age. It has
been calculated that the prevalence of a neoplastic disease at 10 years post-renal transplant is from 20% to 30%,
with peaks of 40% at 20 years [11-15]. The association
between pharmacological immune suppression and increased risk of cancer is a very widely discussed topic in
clinical medicine and attention has been given to different aspects of the matter, such as duration of immune
suppression therapy, intensity of the treatment and used
drugs [16]. It has been calculated that if malignant tumors carried a lower mortality rate and were more uniformly distributed in the general population, we could
still expect to find that 1 out of 9 cancer patients would
develop a second neoplasia during the course of their life
and that within this group 1 out of 27 will probably have
a third primitive cancer [15-21]. This statistical projection obviously refers to the general population. Therefore,
it would be logical to conclude that from a merely theoOJOTS
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retical and statistical point of view immuno-suppressed
patients have a potentially higher risk to develop MPM
[15,18,22-24]. However our experience and literature
review don’t seem to support this conclusion. First of all
it may be due to patients’ cancer related death occurring
before the appearance of a “second primary malignancy”.
Furthermore it is very hard to find transplant patients,
who survive from a first cancer and continue immune
suppressive treatment long enough to develop a second
primary cancer related to his iatrogenic immune deficiency state. Therefore transplanted subject undergoing
immune suppressive treatment can have three different
ways to develop a second cancer: 1) Subjects recovered
from a cancer and undergoing a transplant showing a
new cancer at follow-up; 2) Subjects recovered from a
cancer undergoing transplant and developing a new cancer transmitted by the donor; 3) Subjects developing
Multiple Primary Cancer after transplant.
In our study we have experienced only class of patients developing MPM after transplant. We did not observe patients included in group A because we have followed-up only 8 patients in this condition. None of the
patients included in group B was observed probably because this is a purely theoretical condition.

become an important issue in the future, when new forms
of treatment and stricter follow-ups will assure longer
life expectancy in immune suppressed patients that have
already had a cancer. Therefore, in potentially immune
suppressed patients (e.g. kidney transplant candidates), a
great relevance must be given: 1) to preventive measures
against oncoviral infections (e.g. vaccinations programme as it is already done for HBV and now starting
for HPV); 2) to implementation of procedures for reducing the exposure to environmental oncogenetic factors
(e.g. drugs, cigarette smoking, alcohol, sun exposure, etc.
as it is already recommended to our patients); and 3) to
strictly follow-up programs even on those apparatus/
organs (e.g. genitourinary system, skin, thyroid, liver,
blood, bones) at higher cancer risk in these kind of patients.
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