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Abstract

Transplant patients need to be strictly followed, since the immunosuppressive therapies they usually receive can
increase the risk of skin complications. This study aims to evaluate the prevalence of neoplastic skin complications
in transplant patients. We analyzed 256 liver or kidney transplant patients. The follow-up mean period was 7 ± 3.5
years. The 18.36% of patients developed neoplastic complications, among these 9.37% actinic keratoses, 8.20%
non-melanoma skin cancer, and 0.78% cutaneous melanoma.

Among patients who developed non melanoma skin cancer, 61.90% had basal cell carcinoma, 23.81% squamous
cell carcinoma, 52% Kaposi's sarcoma and 4.76%, Malherbe’s epithelioma. Was also evaluated the prevalence of
cutaneous neoplastic complications according the immunosuppressive regimen received by patients as follows:
cyclosporine, tacrolimus, steroids, mycophenolate mofetil or everolimus, in single, double or triple therapy. This
study demonstrated the increased risk of skin cancer in transplant patients during the first 7 years of follow-up and
made the dermatologists aware about the need of a regularcutaneous follow up for this subset of patients.

Keywords: Transplant patients; Immunosuppressive therapy; Skin
cancer

Introduction
Patients who have undergone an organ transplant need to be

treated with immunosuppressive therapy lifelong to prevent the
rejection by immune system [1]. This drugs act by inhibiting the
production and the proliferation of cytokines, the differentiation and
cellular activation.

The anti-rejection drugs used in these patients can be divided into
three groups: calcineurin inhibitors (cyclosporine and tacrolimus) [2],
no calcineurin inhibitors (mycophenolate mofetil and everolimus)
[3,4] and systemic steroids. These drugs may expose the patients to
skin complications as precancerous and neoplastic lesions in the long
run [5,6]. Others important factors influencing the development of
these cutaneous complications are age, sex, smoke, photo type, sun
exposure, viral infection and genetic predisposition [5,6].

The aim of this retrospective study is to give our experience in the
field of dermatological assistance of transplant patients during the first
seven years of follow-up. Particularly we focused on the onset of the
following neoplastic lesions: actinic keratosis (AK), melanoma (MM)
and non-melanoma skin cancer (NMSC) as basal cell carcinoma
(BCC), squamous cell carcinoma (SCC), Kaposi's Sarcoma and
Malherbe’s epitelioma. Although actinic keratoses were historically
considered pre-neoplastic lesions, recent acquisitions have advanced
the idea that they are in-situ malignant lesions, so we included them
among skin cancers [7,8].

Materials and Methods

Population
This study was conducted on a total sample of 256 patients from the

“Multidisciplinary Group of Transplants liver-kidney-pancreas” of
United Hospitals of Ancona, composed by: general surgeons,
gastroenterologists, nephrologists, dermatologists, infectivologists, in
the period between January 2005 and November 2014. Data for
analysis were collected retrospectively.

We analyzed 154 liver transplanted recipients and 102 kidney
transplant patients. This population ranged between 18 and 80 years
old, with a mean age of 56.09 ± 10.33; all patients were Caucasians and
they received immunosuppressive therapy.

Study Protocol
All useful information were got through clinical and dermoscopic

examination of the skin and mucosae: the follow-up started at the 3rd

month after the transplantation, and every patient was evaluated at 6th

and at 12th month for the first year, and then every year for 7
consecutive years from the transplantation.

During the first examination, was filled a folder collecting data
about:

• general data (age, sex);
• transplanted organs (type and year of transplantation);
• personal anamnesis (phototype, smoking, history of sun exposure,

previous sunburns,
• family history of skin cancer, splanchnic or haematological

tumours and viral infection );
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• the on-going immunosuppressive regimen (kind and number of
drugs).

The folder was updated about therapy changes and new clinical
notice at each follow-up visit. Sun exposure was classified into low,
medium and high, depending on the sun exposure hours. The total
amount of sun exposure received both on working days and spare time
was evaluated. The patients referring daily solar exposure less than 2
hours were considered to have low exposure; those from 2 to 5 hours
as medium exposure and those who reported more than 5 hours as
high exposure [9].

Skin biopsies or radical excisions were performed when necessary.

The primary outcome was to evaluate the prevalence of neoplastic
skin lesions in patients treated with immunosuppressive regimen
according to the drug received (cyclosporine, tacrolimus,
corticosteroid, mycophenolate mofetil, everolimus) and the regimen
established (single, double, triple, and quadruple therapy).

Statistical analysis
Data obtained were examined through the Graphpad software

(version 5.03, el Camino Real, San Diego, CA). Results were expressed
as ordinal data were analyzed using the Fisher’s exact test, a pvalue
<0.05 was considered significant.

Results

Clinical evaluations
Among the 256 included patients, 183 were males (71.5%) and 73

females (28.5%). One hundred and two (39.84%) subjects had
undergone kidney, and 154 (60.16%) liver transplant. Four patients
had phototype I (1.57%), 67 phototype II ( 26.17%), 149 phototype III
(58.20%), 33 phototype IV (12.89%) and 3 phototype V (1.17%). Six
patients (2.34%) reported a family history of skin cancer, whereas in 89
patients (34.76%) was found at least one case of splanchnic or
haematological tumour in their family. One hundred and fifty patients
(58.59%) were smokers. Thirty-two (46.38%) patients reported history
of viral infection .

About sun exposure, in the analyzed groups of patients, 172
(67.18%) had low, 54 (21.09%) medium and 30 (11.72%) high
exposure during work, whereas 99 patients (38.67%) had low, 130
(50.78%) had medium and 27 (10.55%) had high exposure during
spare time. Fifty-two patients (20.31%) had a history of sunburns, and
among them, 3 (5.77%) had more than once. Patients were matched
for phototype and sun exposure. No correlation was established
between skin tumours and total amount of sun exposure or history of
viral infection.

Therapy received

All patients received different immunosuppressive systemic therapy
in particular:

• 51 (19.92%) cyclosporine;
• 112 (43.75%) corticosteroids;
• 166 (64.84%) tacrolimus;
• 164 (64.06%) mycophenolate mofetil;
• 111 (43.35%) everolimus;
• 6 (2.34%) sirolimus

therapeutic regimen was classified as follows:

• 16 (6.25%) mono therapy;
• 133 (5.95%) dual therapy;
• 103 (40.24%) triple therapy;
• 4 (1.56%) quadruple therapy

Neoplastic complications
Forty-seven patients out of 256 (18.36%) showed neoplastic

complications: 24 (9.37%) presented AK, 21 (8.20%) NMSC and 2
(0.78%) MM. We compared the prevalence between AK, NMSC and
MM and between different kinds of NMSC. In our population the
prevalence of NMSC (8.20%) and AK (9.37%) was similar, and greater
than MM (0.78%) (p<0.0001) (Figure 1a).

Of the twenty-one patients who developed NMSC 13 had basal cell
carcinoma (61.90%), 5 had squamous cell carcinoma (23.81%), 2 had
Kaposi's sarcoma (9.52%), and 1 had Malherbe’s epithelioma (4.76%)
(Figure 1b). In our series of patients, a statistically significant increase
in the prevalence of BCC compared to SCC (p<0.001), and all other
NMSC (p<0.0001), has been detected (Figure 1b).

Figure 1: a) neoplastic disease occurred in transplant patients
during seven years of followup. Prevalence of NMSC and AK was
similar, and greater than MM (p<0.0001). b) BCC occurred in
transplant patients during seven years of follow-up compared to
SCC (p<0.001), Kaposi's sarcoma and Malherbe’s Epithelioma
(p<0.0001), whose prevalence was similar. (KAP) Kaposi’s sarcoma;
(MALH) Malherbe’s epithelioma.

Therapy regimen
Was evaluated the prevalence of complications according to the

immunosuppressive regimen as follows: cyclosporine, tacrolimus,
steroids, mycophenolate mofetil or everolimus in single, dual, triple
and quadruple therapy.

Sixteen of 256 (6.25%) patients had received monotherapy, the
other 240 multipharmacological therapy: 133 of 240 (51.95%) received
two drugs, 103 (40.24%) three drugs and 4 (1.56%) four drugs.
Multidrug approach was based on corticosteroids and/or cyclosporine
associated with one or more drug among tacrolimus, mycophenolate
mofetil or everolimus.

Cyclosporine
Fifty-one patients (21.87%) were undergone to immunosuppressive

regimen with cyclosporine. No significant difference was detected
among neoplastic complications: 13.72% developed NMSC (7 cases),
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1.96 % MM (1 case) and 11.76% AK (6 cases). Among NMSC, 4 cases
of BCC (7.84%), 2 cases of SCC (3.92%), and 1 case of Malherbe’s
epithelioma (1.96%) and no case of Kaposi's sarcoma were detected,
without any significant difference.

Tacrolimus
One hundred and sixty-six patients (64.84%) had received

immunosuppressive therapy with tacrolimus. In this population the
prevalence of NMSC was 7.23% (12 cases), of MM 0.60% (1 case) and
of AK 9.04% (5 cases). AK and NMSC were the most common
neoplastic complications and they were significantly more prevalent
(p<0.05) than MM (Figure 2a). The prevalence of BCC in this group
was 4.82% (8 cases), SCC was 1.81% (3 cases) and Kaposi's sarcoma (1
case) was 0.60%. No case of Malherbe’s epithelioma was detected.
Among NMSC, the most common were BCC, whose prevalence was
higher comparing with Kaposi's sarcoma (p<0.05) (Figure 2b).

Figure 2: a) neoplastic complications occurred in transplant
patients undergoing tacrolimus therapy during seven years of
follow-up; AK and NMSC were significantly more prevalent than
MM (*p<0.05); b) different NMSC occurred in transplanted
patients undergoing tacrolimus therapy during seven years follow-
up. BCC was more prevalent than Kaposi's sarcoma (*p<0.05)
(KAP) Kaposi’s sarcoma.

Corticosteroids
Several patients (112 pz; 43.75%) had received steroid induction

therapy which had been tapered off over a period of 6 months or
integrated with other immunosuppressive therapies. Among one
hundred and twelve patients, 12 had developed NMSC (10.7%), 1 MM
(0.89%) and 13 AK (11.6%). Also in this group the most common
neoplastic complications were AK and NMSC, whose prevalence was
statistically significant increased comparing to MM (p<0.05) (Figure
3a).

In this population 8.03% had BCC (9 cases), 2.68% SCC (3 cases),
and 0.89% for Kaposi's sarcoma and Malherbe’s epithelioma (1case).
The prevalence of BCC was the greatest (p<0.05) with a statistically
significant difference compared to Kaposi's sarcoma and Malherbe’s
epithelioma (Figure 3b).

Figure 3: a) neoplastic complications occurred in transplant
patients undergoing corticosteroids therapy during seven years of
follow-up; AK and NMSC were statistically significant increased
compared to MM (*p<0.05); b) NMSC occurred in transplant
patients undergoing corticosteroids therapy during seven years
follow-up: BCC was the most common complication (*p<0.05).
(KAP) Kaposi’s sarcoma; (MALH) Malherbe’s epithelioma.

Mycophenolate mofetil
One hundred and sixty-four patients (64.06%) had received

immunosuppressive regimen with mycophenolate mofetil. nAmong
patients undergoing this therapy, 7.31%, developed NMSC (13 cases),
0.61 MM (1 case) and 10.37% AK [12]. As for the other therapies the
prevalence of AK was the greatest ( p<0.0001), followed by NMSC,
which was more prevalent than the MM (p<0.05) (Figure 4a).

In this group the prevalence of BCC was 6.09 % (10 cases) and for
each other NMSC (SCC, Kaposi's sarcoma and of Malherbe’s
epithelioma) was 0.61% (1 case for each) BCC was the most frequently
observed NMSC and its prevalence was greater than the others
(p<0.001) (Figure 4b).

Figure 4: a) neoplastic complications occurred in transplant
patients undergoing mycophenolate mofetil therapy during seven
years follow-up; AK was the most common (***p<0.0001), followed
by NMSC (*p<0.05); b) NMSC occurred in transplanted patients
undergoing mycophenolate mofetil therapy during seven years
follow-up: BCC was the most frequent NMSC (**p<0.001). (KAP)
Kaposi’s sarcoma; (MALH) Malherbe’s epithelioma.

Everolimus
One hundred and eleven (43.35%) patients were treated with

Everolimus. Nine patients had NMSC (8.11%), 1 had MM (0.90%) and
nine had AK (8.11%). Among the NMSC, were 5 cases of BCC
(4.50%), 3 case of SCC (2.70%), and 1 case of Kaposi's sarcoma (0.90
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%). No case of Malherbe’s epithelioma. In this group, all the neoplastic
skin lesions showed the same prevalence.

No significant difference in terms of skin cancers’ prevalence was
found among immunosuppressive regimens adopted (Figure 5).

Figure 5: Skin cancer comparison between patients receiving
cyclosporine, corticosteroids, everolimus, tacrolimus and
mycophenolate mofetil; (a): NMSC; (b) AK; (c) MM; (d) BCC; (e)
SCC.

Dual therapy
One hundred and thirty-three patients (51.95%) received dual

immunosuppressive regimen. Six of them (4.51%) developed NMSC
and 11 (8.27%) AK. No case of MM had been found.

In this population were only 3 case of BCC (2.25%) and 3 case of
SCC (2.25%), no case of Kaposi's sarcoma and of Malherbe’s
epithelioma. There was no statistically significant difference
comparing all these neoplastic skin lesions. Several therapeutic
associations were administered: corticosteroid and everolimus (1 case
of BCC and 1 case of SCC), cortisteroid and tacrolimus (1 case of SCC
and 1 of AK),corticosteroid and mycophenolate mofetil (1 case of AK)
cyclosporine and everolimus (2 case of AK), tacrolimus and
everolimus (1 case of SCC and 2 of AK), tacrolimus and
mycophenolate mofetil (2 case of BCC, 1 of SCC and 4 of AK) or
everolimus and mycophenolate mofetil (1 case of AK). Different
combinations of treatments dd not influence the prevalence of skin
cancer.

Triple therapy
One hundred and three patients had received triple

immunosuppressive therapy. In this group, the prevalence of NMSC
was 10.68% (11 cases), of MM was 1.94% (2 cases) and of AK was
11.65% (12). In this group only the AK had a prevalence statistically
significant compared to MM with (p<0.05) (Figure 6a). In this
population, we had 8 case of BCC (7.77%), 2 case of SCC (1.94%) and
1 case of Malherbe’s epithelioma (0.97%). No case of Kaposi's sarcoma.
The most common NMSC was BCC, whose prevalence was higher
comparing with SCC (p<0.05), and Malherbe’s epithelioma (p<0.05)
(Figure 6b).

Figure 6: a) neoplastic complications occurred in transplant
patients undergoing triple therapy during seven years follow-up;
AK is more prevalent than MM (*p<0.05). b) NMSC occurred in
transplant patients undergoing triple therapy during seven years of
follow-up: the most common NMSC was BCC, whose prevalence
was higher comparing with SCC and Malherbe’s epithelioma
(*p<0.05). (KAP) Kaposi’s sarcoma; (MALH) Malherbe’s
epithelioma.

Different combinations of treatments were given: cyclosporine,
corticosteroid and everolimus (1 case of BCC,1 of SCC,3 of AK,1 of
Malherbe’s epithelioma and 1 of MM), cyclosporine, mycophenolate
mofetil and everolimus (2 case of AK) or corticosteroid, tacrolimus
and mycophenolate mofetil (7 case of BCC,1 of SCC,7 of AK and 1 of
MM). There was no correlation between different prevalence of skin
cancers and various therapeutic associations.

No evaluation was conducted on patients treated with mono or
quadruple therapy due to the small size of the samples.

Dual vs triple
The prevalence for each neoplastic complication and among the

NMSC was compared between patients receiving dual and triple
immunosuppressive regimen. All lesions had the same prevalence
between the two populations, except for BCC, whose prevalence was
relatively higher in patients receiving triple therapy, 8 cases (7.77%)
compared to dual therapy 3 cases (2.25%) (p<0.05) (Figure 7).

Figure 7: Skin cancer comparison between patients receiving dual
and triple therapy. BCC was the most prevalent complication
(*p<0.05). (D): dual therapy; (T) triple therapy; (KAP) Kaposi’s
sarcoma; (MALH) Malherbe’s epithelioma.

Moreover, the prevalence for all skin neoplastic complications (AK,
NMSC, MM), and among NMSC: BCC, SCC, Kaposi’s sarcoma,
Malherbe’s epitelioma was assessed and compared for each
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immunosoppressive regimen (cyclosporine, tacrolimus, steroid,
mycophenolate mofetil and everolimus), without any significant
difference.

Discussion and conclusions
Transplant recipients have an increased risk to develop skin

neoplastic complications compared with general population [10,11].
All immunosuppressive treatments may impair the immune system
network of cells and cytokines in the skin and may increase the risk of
skin cancer [12].

Cyclosporine and tacrolimus inhibit the activation and proliferation
of T cells by reducing IL-2 production; mycophenolate mofetil inhibits
de novo purine synthesis and lymphocyte proliferation; corticosteroids
lead to a reduction of neutrophil chemotaxis, antigen presentation, T
cell activation and proliferation, and macrophage function [13].

In this study, among skin complications actinic keratoses were the
most common encountered lesions (9.37%%) followed by non
melanoma skin cancer (8.20%) and melanoma (0.78%).

All patients had received surgical excision of the neoplasms and the
survival rate with respect to these neoplasms was 100% at 10 years.
The onset of cancer had peak of incidence between the 1st and the 3rd
year after transplantation. No relationship between the timing of the
development of skin cancer and cancer type was found.

According to data from literature, this study had underlined an
increased prevalence of developing NMSC (8.20%) compared to
melanoma (0.78%). However, the ratio between BCC and SCC was
different in our group of patients: although the most part of the
reported studies suggest a higher prevalence of SCC in transplant
patients [12], our results showed an inverse proportion between BCC
and SCC prevalence.

The rate of prevalence between SCC and BCC was reported by
several studies conducted in Ireland, Czech Republic and Australia
[14]. Particularly, Buell et al. [15] reported a rate 1.9:1; Molina B.D.
[16] and Secnikova et al. [17] 1.6:1. Conversely, other authors, Naldi L
et al. [18], and Fuente MJ et al. [19] have reported an inverse rate
between BCC and SCC, as our results confirm (2.6:1).

Although this trend could probably reflect differences in genetic
background, skin phototype and sun exposure at different latitudes in
populations of patients included into the reported studies.

Even if the most part of the literature agrees in considering sun
exposure an independent risk factor for MNSC [20,21] in transplanted
patients, as demonstrated by the greater prevalence of NMSC in sun-
exposed area. Particularly, Belloni-Fortina A et al. [5] reported a
higher incidence in patients with phototype II-III (73.91%)as
compared to patients with phototype IV-V (26.08%) (p<0.05).

Also any we failed to demonstrate a significant correlation between
total amount of sun exposure and prevalence of skin cancer in our
population. However the relationship between sun exposure and skin
cancer is difficult to evaluate owing to the risk of bias in clinical data
collected retrospectively.

Finally, no relationship was established between prevalence of
clinically relevant viral infection and the emergence of skin cancer in
our population. Data obtained on investigated neoplastic
complications were similar for each immunosuppressive regimen

adopted: AK, NMSC and MM do not appear to have been influenced
from neither the number nor the type of drug used.

Moreover, the prevalence of neoplastic lesions seems not to be
influenced by the type of immunosuppressive drug used since no
differences have been detected by comparing the different therapeutic
regimens. The same data was reported in the italian study of Savoia P
et all [22] while opposite results were highlighted in the work of
Belloni-Fortina A et all [5].

Interestingly, the development of BCC increases in patients
receiving triple therapy compared to dual therapy, thus dermatologists
should be aware that by increasing from dual to triple
immunosuppressive therapy, the risk of BCC could increase for
transplant patients.

In conclusion, this study confirms that the transplant patients are at
higher risk of neoplastic skin complications regardless of the quantity
and quality of immunosuppressive regimen adopted. A
multidisciplinary approach, with strict dermatologic follow-up should
be recommended for this set of patients.
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