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Background & objectives: Kidney transplantation is the best option for patients with end-stage renal
disease (ESRD) failure. Prolonged use of immunosuppressive drugs often causes opportunistic infections
and malignancies of skin and mucosae, but due to lack of a careful dermatological screening in several
transplantation centers the diagnosis and the treatment of dermatological lesions in kidney transplant
patients are underestimated. In addition after the introduction of interleukin (IL)-2 -receptor antagonists
(basiliximab/daclizumab), mTOR inhibitors and mycophenolate mofetil (MMF)/mycophenolic acid
(MPA) in new immunosuppressive protocols only a few studies have analyzed the skin and mucosal
lesions in kidney transplant patients. This study was undertaken to evaluate the cutaneous and mucosal
diseases after kidney transplantation, and to investigate the association between these and different
immunosuppressive protocols and/or demographic features.

Methods: A retrospective analysis was done using medical records of kidney transplantation between
2000 and 2009 at the Transplant Unit of Fondazione IRCCS Policlinico San Matteo, Pavia, Italy. The
study included 183 patients (M 57.3%, F 42.7%) aged 51.5+11.8 yr) with transplant age 52.3+34.9 months.
Induction therapy was basiliximab and steroids based; maintenance therapy included combination-
regimes from cyclosporine, tacrolimus, steroids, mycophenolate mofetil (MM), mycophenolic acid (MPA),
rapamycin, everolimus. Anti-rejection therapy was steroid and/or thymoglobulines based. Diagnosis of
cutaneous disease was made through examination of skin, mucous membranes, nails and hair evaluation.
Skin biopsies, specific cultures and serological tests were done when required.

Results: Skin and mucosal diseases were reported in 173 (95.7%) of patients; 88 (50.81%) showed viral
lesions; 92 (53.01%) immunosuppression-related lesions; 28 (16.39%) benign tumours; 26 (15.3%)
precancers /neoplastic lesions; 24 (14.21%) mycosis; 16 (9.29%) cutaneous xerosis, 15 (8.74%) dermatitis,
while absence of cutaneous disease was evident only in 8 (4.37%) cases. An association between drug side
effects and anti-rejection treatment (P<0.01) and/or calcineurin-inhibitors (CNI) exposure (P<0.01) was
found. Longer exposure to immunosuppressive drugs (>60 months) was associated with pre-malignancy
and malignancy lesions.

Interpretation & conclusions: Cutaneous diseases are frequent in kidney transplanted patients. Continuous
skin monitoring is necessary to make an early diagnosis and to start appropriate treatment.
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Kidney transplantation is the standard form of
treatment for patients with end-stage renal failure
disease (ESRD). Immunosuppressive treatment,
however, elicits the risk of complications, as cutaneous
and mucosal diseases'. The diagnosis and treatment
of dermatological lesions may be underestimated,
because of the absence of dermatologists working
in touch with several Transplant Units and/or the
lack of a careful dermatological screening in several
Transplantation Centers. The frequency of skin and
mucosal lesions in kidney transplant patients has been
evaluated by a limited number of studies. In addition, a
few studies have been carried out after the introduction
of basiliximab in induction therapy and after the use
of mMTOR (mammation target of rapamycin) inhibitors
and mycophenolate mofetil (MMF)/mycophenolic acid
(MPA) in new immunosuppressive protocols®*.

Skin cancer has been a cause of concern after
kidney transplantation, despite a wide spectrum of
non tumoural skin and mucosal diseases affecting
these patients®®. The aim of this study was to evaluate
all mucosal and cutaneous diseases found in kidney
transplant patients treated with anti-interleukin-2 (IL-2)
receptor monoclonal antibody basiliximab, mTOR
inhibitors, calcineurin inhibitors (CNI), antimetabolites
such as MMF/MPA, and steroids, and to investigate
whether the mucosal and cutaneous diseases were
associated with specific immunosuppressive drugs
and/or demographic features.

Material & Methods

All kidney transplant patients who underwent
regular clinical follow up visits between January 1,
2000 and January 1, 2010 at Transplantation Center of
Policlinico San Matteo, Pavia, Italy, were included in
the study. Written informed consent was obtained from
each patient and the study protocol was approved by
the local ethical committee.

A total of 183 patients were enrolled. They were
seen regularly every 3 months at the renal transplant
outpatient clinic and every 6 months a dermatologic
examination, including skin, mucous membranes, nails
and hair analysis was done. Dermoscopic evaluation
of pigmented lesions and, when necessary, serologic,
cultural and histological evaluation were done.

Detailed clinical records were available for all
patients. For each patient the following information was
recorded: age, sex, transplant date, transplant age (i.e.
time after transplantation), type of immunosuppressive
therapy, rejection episodes, anti-rejection treatment,

aetiology of end stage renal disease (ESRD), a detailed
history of skin lesions and physical examination
findings. Muco-cutaneous lesions were classified in
eight groups: (i) viral lesions, (i) mycotic lesions, (7ii)
drug side effects (DSE), (iv) xerosis, (v) dermatitis,
(vi), precancer / neoplastic lesions (PN/N), (vii) benign
lesions, and (viii) pigmentary disorders.

All patients were treated with the following
immunosuppressive regimen:

(i) induction therapy: IL- 2 receptor antagonist
(Simulect) (Novartis; Basel, CH) or anti-thymocyte
immunoglobulins (Genzyme, Cambridge, MA, USA),
methylprednisolone.

(ii) long-term maintenance therapy: combination
of MMF 1.5-2 g per day or MPA (0.720-1.440 g per
day), cyclosporine (3-9 mg/kg per day), tacrolimus
(0.15-0.30 mg/kg per day), sirolimus (trough level 10-
15 ng/ml per day) or everolimus (trough level 5-8 ng/
ml per day).

Acute rejection was usually treated with pulse
therapy with methylprednisolone (0.5-1 g per day for
3 days) and corticosteroid resistant acute rejection or
vascular rejection was treated with anti-thymocyte
immunoglobulins.

Statistical analysis: All data were expressed as mean
and standard deviation for normally distributed
variables and as median and percentiles (25 and 75) for
not normally distributed variables. Frequencies were
expressed as percentage. To assess the relationship
between data Fisher’s exact test was used. For variables
with skewed distribution, non-parametric test was
used (Mann-Whitney U-test). Statistical analysis was
performed using stata version software (StataCorp LP,
College Station, Texas, USA).

Results & Discussion

A total of 183 consecutive renal transplant patients
were studied. Mean age was 51.5£11.8 yr. There was
a male predominance (57.38%). Median transplant
age was 49 months (range 3-230 months). A majority
(42.08%) of patients had transplant age between 25 and
60 months. The main cause of renal failure was chronic
glomerulonephritis (23.5%), followed by polycystic
kidney (21.86%), reflux nephropathy (9.29%),
nephroangiosclerosis (8.2%), genetic nephropathies
(5.46%), and systemic lupus erythematous (1.64%). In
our population, 20.22 per cent had chronic renal failure
of uncertain origin. Diabetes, vasculitis, amyloidosis,
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drug nephrotoxicity, thrombotic microangiopathy and
kidney stones were included in the miscellaneous

group.

Among 183 patients studied, 132 (76.7%) never
had acute rejection episodes, 31 (18%) had at least
one rejection episode and nine (5.23%) had more
than one. 11 (6.3%) had a subclinical rejection. The
acute rejection in 24 patients (13.11%) was treated
with thymoglobulines and in 37 patients (20.2%) with
steroid pulses.

Spectrum of dermatology-mucous membranes diseases:
Our retrospective analysis revealed that only six
patients (4.3%) had no dermatological involvement,
neither inflammatory nor neoplastic. The reported
muco-cutaneous lesions were: (i) viral lesions: warts,
herpes simplex 1 and 2, herpes zooster and genital
warts; (ii) mycotic lesions: dermatophytosis and
onychomycosis; (iii) drug side effects: telangectases,
acne, sebaceous hyperplasia, gingival hyperplasia,
hypertrichosis, aphthae, ecchymosis and folliculitis; (iv)
dermatitides: allergic dermatitis, eczema, seborrhoeic
dermatitis, psoriasis; (v) xerosis; (vi) precancer/
neoplasia: actinic keratoses, dysplastic naevi, basal
cell carcinomas, melanoma; and (vii) benign lesions:
seborrhoeic keratosis and onycodystrophy.

Ninety nine patients (54.1%) presented with more
than one kind of cutaneous lesions; two lesions were

observed in 40 patients (i.e. folliculitis and xerosis),
three in 29 cases, four in 17 patients and more than four
in 13 cases.

The most common lesion was drug side effects
and was present in 92 (DSE, 53.01%), patients;
followed by viral lesions 88 (50.81%), benign tumours
28 (16.39%), pre-malignant or malignant lesions 26
(15.3%), mycosis 24 (14.21%), xerosis 16 (9.29%)
and dermatitis 15 (8.74%). Among DSE, folliculitis
was the most frequent disease, being 30.91% (30
cases), followed by gingival hyperplasia reported in 29
(30.00%) patients; oral aphtae in 12 (12.33%) cases;
telangectases in 9 patients (9.28%); acne in 8 cases
(8.24%) and hypertrichosis in four patients (4.13%).
Only three patients had ecchymosis and two had
sebaceous hyperplasia.

Viral lesions due to Herpes Simplex 1 and 2 were
the most frequent and were found in 47 patients (51%
viral lesions); Herpes Zoster lesions in 27 (29%)
patients (Fig.); warts in 16 patients (17%); genital and
perianal warts in three cases (3%).

Seborrhoeic keratosis was the most common benign
lesion observed (24 cases), while onycodystrophy was
reported in six patients.

Precancer and neoplastic lesions were reported
in 15.3 per cent of patients: dysplastic naevi in 15

Fig. Some of most frequent skin lesions seen in kidney transplant patients: (A) Herpes Zoster; (B) folliculitis; (C) Herpes Simplex;

(D) hyperthricosis.
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cases, non melanoma skin cancer in 15 and one case
of melanoma. No case of squamous cell carcinoma
was diagnosed. Diagnosis of cutaneous mycosis was
reported in 25 patients, while there was only one case
of onycomycosis. Skin xerosis was reported in 17
patients. Seborrhoeic dermatitis was the most frequent
lesion reported in the group of dermatitides with seven
cases, followed by eczema in six cases, psoriasis in five
and in one case allergic dermatitis.

Association between muco-cutaneous diseases and
immunosuppressive  treatments: An  association
between DSE and anti-rejection treatment (P<0.01)
and/or calcineurin-inhibitors (CNI) exposure (£<0.01)
was found. Longer exposure to immunosuppressive
drugs (> 60 months) was associated with pre-
cancerous and cancerous lesions (P<0.003). However,
no association was found between thymoglobulin
treatment and/or pulse steroid treatment and precancer
and malignant diseases. The Table summarizes the
significant associations found between single muco-
cutaneous lesions and the immunosuppressive drugs or
demographic features.

Only 8 (4.3%) patients had a normal skin,
confirming the importance of a dermatological

Table. Significant associations between micro-cutaneous
lesions and immunosuppressive treatment
Lesion Variable Frequency % P value
Herpes Micophenolic 14.89 <0.05
simplex 1,2 acid
Warts Micophenolate 100 <0.05
mofetile
Hepers Transplant age 44.5 <0.02
varicella <24 months
zoster
Folliculitis mTOR inhibitors 56.6 <0.01
(‘everolimus,
sirolimus)
Actinic Transplant age 100 <0.01
keratosis >60 months
Actinic Anti-rejection 80 <0.01
keratosis treatment
Dysplastic ~ Female sex 66.6 <0.05
naevi
Gingival Cyclosporine 86.21 <0.01
hyperplasia
mTOR, mammalian target of rapamycin

examination in renal transplant patient which should
be part of the post-transplant programme for a prompt
and correct diagnosis. The Fig. shows some of the
most frequent skin diseases: vesicles of herpes zoster,
papules and pustules of folliculitis, Herpes Simplex
papules and vesicles and hyperthricosis.

In our study the prevalent lesions resulted in DSE
which were significantly related with transplant age.
CNI and anti-rejection treatment were associated
with a higher risk of developing DSE. A longer
duration of immunosuppressive treatment and higher
doses of anti-rejection drugs increase the risk of
developing DSE. The DSE included common cosmetic
lesions such as acneiform eruptions, hypertrichosis,
gingival hyperplasia, and folliculitis. Moloney et
al' demonstrated that cosmetic skin problems had
most impact on quality of life than a history of skin
cancer. This might contribute to the poor compliance
with immunosuppressant regimens which is a major
cause of graft failure’. Acne and folliculitis, very
frequently observed in our study (39.1%), were related
to sirolimus-based immunosuppressive regimen. In
literature, the frequency of acne related to sirolimus,
has been reported between 15 and 25 per cent'®. A
French study described acne in 45 per cent of renal
transplant recipients, erupting soon, mainly in men.
These authors proposed that the role of sirolimus in the
pathogenesis of acne might be due to direct toxic effect
on follicles or to a toxic modification of sebum.

Our results agree with the studies performed in
Caucasic race?, but not with Indian and Latin-American
which show a high prevalence of skin infections,
but probably this difference is justified by different
climatic and health-social conditions**!'"!4,  Viral
lesions, the second most frequent, were manifested
more often in the first two years. We suppose that the
immunosuppressive regimen, including basiliximab
and MMF/MPA", and our choice to not use a
cytomegalovirus (CMV) prophylactic treatment, may
justify this high prevalence, because it is known that
CMV can reactivate Herper Simplex or Zoster (HSV
or HZV) infection'®. According to this hypothesis, a
higher incidence of HZV infection was found, within
the first four years after transplantation'”'?, because the
patients were treated with antiviral treatment which
postponed the acquisition of immunologic memory.
A low occurrence of non-melanoma skin cancer was
found in our patient population, may be because of
periodical dermatologic screening and education
about sun exposure. Moreover our patients live at
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latitude with a lower risk of skin cancer compared to
other populations®**%. Finally, the follow up of our
study (median 5 years) was short to see neoplastic
degeneration.

In conclusion, our study demonstrated the
importance of a careful dermatological screening and
follow up, associated with an appropriate education
in kidney transplant recipients in reducing muco-
cutaneous complications.
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