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The spectrum of skin diseases in four different
types of organ-transplant recipients: a
comparative single-centre cohort study

Background: Organ transplant recipients (OTR) are at marked increased
risk of skin cancer and skin infections compared to the general popu-
lation. Objectives: The purpose of this study was to acquire long-term
incidence data on commonly occurring skin diseases in four different
transplant groups. Materials & Methods: This retrospective single-centre
cohort study included 621 OTR. By counting defined malignant, inflam-
matory, infectious or drug-related skin conditions per patient and visit,
incidence rates (IR) for the different groups of OTR were calculated
as cases per 1000-patient years and cumulative incidences of non-
melanoma skin cancer (NMSC), respectively. Results: Overall, 2,309
non-malignant skin conditions and 340 NMSC were registered. Skin
infections were most common (51.4%), followed by inflammatory skin
conditions (35.6%) and sun-induced skin damage (32.9%). Kidney trans-
plant recipients (KTR) had a 4.7-fold (95% CI: 2.7-8.0; p < 0.0001),
2.6-fold (95% CI: 1.2-5.3; p=0.0098) and 5.4-fold (95% CI: 2.8-10.3;
- < 0.0001) higher IR for oral candidiasis, oral aphthosis and herpes sim-
plex virus infections, respectively, compared to the other OTR. Pruritus
was most commonly reported in liver transplant recipients (95% CI:
1.3-5.3; p=0.0047). KTR and lung transplant recipients (LuTR) had a
10.7-fold (95% CI:3.6-43.2; p <0.0001) higher IR of steroid induced
acne. KTR had a 1.6-fold (95% CI: 1.1-2.3; p=0.0096) higher IR of
squamous cell carcinoma compared to the other groups. The incidence
of basal cell carcinoma was 2.5-fold higher (95% CI: 1.7-3.6; p < 0.0001)
in LuTR, compared to the other OTR. Conclusion: This study provides
additional organ-specific incidence data on non-malignant skin diseases
and skin cancer in OTR.
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uring previous decades, organ transplantation has
D become a life-saving and frequently performed

routine procedure offered to patients with end-
stage organ failure. The availability of more efficacious
immunosuppressive (IS) treatment has led to an increase
in life expectancy. Due to life-long exposure to IS med-
ication, organ transplant recipients (OTR) are prone to
malignancies and infections. In particular, it is the carcino-
genic nature of the immunosuppressants rather than just
the immunosuppressed state of the patients which causes a
tremendous risk of skin cancer. Non-melanoma skin can-
cer (NMSC) accounts for 90% of skin cancer in OTR with
squamous cell carcinoma (SCC), representing the major-
ity of NMSC, followed by basal cell carcinoma (BCC).
This SCC:BCC ratio, with SCC as the most frequent type
of NMSQC, is the opposite to that observed in the general,
non-immunosuppressed population, in which BCC is more
common than SCC [ 1]. Comparing absolute numbers, OTR
have an up to 60-250-fold greater risk of developing SCC
than the immunocompetent population [2]. In 10-45% of
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OTR, skin cancer occurs within 10 years after transplanta-
tion [3-6].

IS drugs, usually applied as a combination of steroids, cal-
cineurin inhibitors (CNI) and antimetabolites, impair all
components of immunity, including innate and adaptive
immunity, leading to compromised immunosurveillance
[7]. The IS drug regimen varies between the different types
of OTR, which, among other factors, has also served as an
explanation for different cumulative incidences of NMSC
among the different transplant (TX) populations [8-10].
Generally, the risk of chronic rejection is higher for heart
transplant recipients (HTR) and lung transplant recipients
(LuTR) requiring higher dosages of IS therapy, which is
why these groups are at an increased risk of SCC [1].
Apart from NMSC, OTR have a high burden of various skin
diseases, including skin infections and inflammatory as well
as IS drug-associated skin conditions. Skin infections may
be of bacterial, fungal, or viral origin and occur within a par-
ticular time frame after transplantation and the initiation of
IS therapy, independent of the organ transplanted [11-13].
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Sustained IS may induce an increased risk of skin infec-
tions, which differ according to the post-TX period [14].
In the first post-TX month, bacterial or fungal skin infec-
tions occur as an infection of the surgical wound. The fact
that opportunistic infections are rarely present in the first
post-TX month, when the daily dose of IS therapy is at its
highest, emphasizes that the duration of the treatment, i.e.
the net state of immunosuppression, is the major determi-
nant for this condition [11]. As data on infections of the skin
and other non-malignant skin conditions are scarce in OTR,
the purpose of our retrospective monocentre study was to
acquire long-term incidence data, not only about NMSC but
also about the most commonly occurring skin conditions in
four different types of OTR. In addition, our intention was
to provide information on potential risk factors, such as
gender, age, and duration and type of IS therapy.

Patients and methods

In this retrospective study, we included 621 OTR, who had
received their transplant at the Medical University of Vienna
between May 2000 and November 2013, and had been fol-
lowed at our dermatology outpatient clinic designated for
OTR at the same institution. The patients had either been
referred by the TX physicians for their regular, annular
skin check or because of prevailing skin problems. At the
first visit, demographic data (date of birth, gender, date of
transplantation, age at transplantation, type of organ trans-
planted), the IS regimen and the skin type were assessed.
On each visit, a complete dermatological examination was
carried out. All visits, procedures and diagnoses includ-
ing former skin tumours prior and after transplantation,
possible risk factors for skin tumours or infections were
documented in a dedicated database, comprising data sheets
for initial and follow-up visits. Any skin lesion suspicious
for NMSC, namely BCC, SCC and Bowen’s disease (BD),
was either excised at once or biopsied. Actinic keratoses
(AK) were either clinically judged or histologically investi-
gated and treated soon after. Patients younger than 18 years
of age and patients who had received more than one organ
simultaneously and patients with a history of NMSC prior
to transplantation were excluded from the analysis.

By counting defined non-malignant, inflammatory, infec-
tious or drug-related skin conditions per patient and visit,
the incidence rates (IR) for the different TX groups of var-
ious conditions were calculated and expressed as cases per
1000-patient years (p-y). This was only applicable for a
subset of skin conditions, where every single episode was
counted per patient visit. On the contrary, chronic, persistent
skin lesions such as seborrheic warts or onychomyco-
sis were counted only once, calculated for frequency and
expressed as percentage share of skin conditions within the
total study population.

For the calculation of the different skin conditions, a clas-
sification system was created, comprising 13 subgroups
which were fungal, viral and bacterial infections, inflamma-
tory and vascular conditions, conditions of the oral mucous
membranes, skin conditions due to immunosuppression,
benign pigmented and non-pigmented lesions, and condi-
tions of hair and skin appendages, as well as conditions of
sun-induced skin damage and so-called miscellaneous skin
manifestations. We calculated pruritus as an independent

symptomatic skin condition which could not be integrated
into one of the defined sub-groups. For NMSC, the cumula-
tive IR were calculated among the different types of OTR.
In contrast to precancerous actinic keratosis, consisting of
atypical keratinocytes in the basal layers of the epidermis,
BD (SCC in situ), characterized by full-thickness epider-
mal atypia, was subsumed under SCC for the calculation of
the IR as well as for the SCC: BCC ratio.

Statistical analysis

Metric baseline characteristics were summarized by median
and quartiles, and categorical characteristics by absolute
and relative frequencies. The frequencies of skin conditions
were described based on proportions of affected patients,
accompanied by Wilson score confidence intervals. For
episodic skin conditions, the incidence was described as
number of cases per 1,000-patient years and compared
between groups according to incidence rate ratios, accom-
panied by exact confidence intervals and p values. Due to the
exploratory nature of the study, no correction for multiple
testing was applied. The cumulative incidence of NMSC
over time was depicted using the Kaplan-Meier method.
The association between age, gender, skin type or type of
OTR and risk of NMSC was assessed based on univariable
and multivariable complete-case Cox regression models.
Proportional hazards assumption was evaluated by plotting
the smoothed scaled Schoenfeld residuals and their 95%
confidence intervals versus rank of time [15]. Hazard ratios
are stated together with Wald confidence intervals. All sta-
tistical analyses were performed in SAS (version 9.4, SAS
Institute, Inc) and R statistical software (version 3.6.0, R
Foundation) with a two-sided significance level of 5%.

Results

Patient characteristics

The baseline characteristics of the cohort are depicted in
table 1. More than two thirds of the 621 OTR were males
(429; 69%). Overall, 268 (43%) were heart transplant recip-
ients (HTR), 71 (11%) liver transplant recipients (LTR), 103
(17%) lung transplant recipients (LuTR) and 179 (29%)
kidney transplant recipients (KTR). The median age at TX
was 56 years (interquartile range [IQR]: 45-63), with HTR
tending to be older than the other OTR. The majority of the
patients, for whom Fitzpatrick skin type (FST) was assessed
(n=470), were FSTII (39%) or I1I (49%). The median time
between TX and last follow-up visit was 3.4 years (IQR:
1.1-6.0) with a median number of two visits (IQR: 1-3).
Most of the patients had a combined IS regime, usually
a triple combination therapy, which was the case in 71%
of the HTR and LuTR, in 78% of the KTR, but in only
12% of LTR. This regimen contained corticosteroids plus
a calcineurin inhibitor (CNI), i.e. cyclosporine (CSA) or
tacrolimus (TAC) as well as an anti-proliferative drug, i.e.
mycophenolatmofetil (MMF) or azathioprine (Aza), or a
regimen containing a mTOR inhibitor. Ninety-nine percent
of the LuTR and 92% of the KTR were receiving a steroid-
containing therapy, whereas 71% of the LTR received a
steroid-free regimen, usually comprising monotherapy with
CNIs.

EJD, vol. 31, n° 1, January-February 2021



Table 1. Baseline characteristics of 621 organ transplant recipients.

Patient characteristics Patients
Total (n=621) HTR (n=268) LTR (n=71) LuTR (n=103) KTR (n=179)
Sex, n (%)
Male 429 (69) 213 (79) 53 (75) 50 (49) 113 (63)
Female 192 (31) 55 (21) 18 (25) 53 (51) 66 (37)
First IS regimen
(unknown: 36), n (%)
Steroid regimen 469 (80) 204 (79) 19 (29) 94 (99) 152 (92)
Steroid-free regimen 116 (20) 55 (21) 47 (71) 1(1) 13 (8)
Combination
Single 36 (6) 2(1) 31 (47) 0 (0) 3(2)
Double 158 (27) 73 (28) 26 (39) 25 (26) 34 (21)
Triple 386 (66) 183 (71) 8 (12) 67 (71) 128 (78)
Quadruple 5(1) 1 (0) 1(2) 3(3) 0(0)
Age at TX, median 56 (45, 63) 57 (47, 63) 57 (51, 64) 52 (35, 60) 55 (41, 66)
(IQR), years
Follow-up, median 3.4 (1.1, 6.0) 4.7 (2.6, 8.0) 33(1.2,5.4) 1.6 (0.9, 4.5) 1.6 (0.3,4.4)
(IQR), years
Number of visits, 2(1,3) 3(2,5) 1(1,2) 1(1,2) 1(1,2)
median (IQR)
Fitzpatrick skin type
(unknown: 151), n (%)
FST 1 13 (3) 4(2) 2(4) 1(1) 6(4)
FST 2 181 (39) 78 (37) 21 (44) 31(39) 51 (38)
FST 3 229 (49) 115 (55) 19 (40) 40 (51) 55 (41)
FST 4 44 (9) 12 (6) 5 (10) 79) 20 (15)
FST 5 3(1) 0 (0) 1(2) 0 (0) 2(1)

TX: transplantation; IQR: interquartile range; HTR: heart transplant recipients; LTR: liver transplant recipients; LuTR: lung transplant recipients;
KTR: kidney transplant recipients; FST: Fitzpatrick skin type; IS regimen: immunosuppressive regimen.

Non-malignant skin conditions

Focusing on the group of skin diseases other than tumours
(table 2), the most frequently reported diagnoses were
skin infections of fungal, bacterial and/or viral origin (319
patients; 51.4%). Confidence intervals (95%) are shown
in fable 2. In 31.6% of the patients, fungal infections
of skin and mucous membranes -particularly candidiasis
and dermatophyte infections- occurred. Acute episodes of
viral skin infection or reactivation were reported in 22.4%.
Persistent viral skin infections, such as common or geni-
tal warts, were diagnosed in 13.4% of the patients, most
frequently in HTR (data not shown). Of the bacterial infec-
tions, episodes of bacterial folliculitis, cellulitis, abscesses
and phlegmones occurred in 16.3% of the patients. Inflam-
matory skin diseases were observed in 35.6% of our cohort,
comprising, e.g. acne vulgaris, dermatitis, or eczema. Clin-
ical signs of sun-induced skin damage were reported in
32.9%, and benign pigmented and non-pigmented lesions
in 30.1% and 32.9%, respectively. The oral mucous mem-
branes were affected in 8.7% of the patients by, e.g.
aphthous lesions, gingivitis or parodontitis, excluding con-
ditions with infectious aetiology. Pruritus was diagnosed in
7.2% of the study population. As side effects of the IS drugs,
steroid-induced acne, gingival and sebaceous gland hyper-
plasia, hypertrichosis and striae distensae accounted for
17.7% of the patients. Disorders of hair and skin appendages
were diagnosed in 4.4% and vascular conditions, such as
varicosis or angiomas, excluding peripheral arterial occlu-
sive disease, in 22.9% of the patients.
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For skin conditions for which every single episode was
counted, the IR was expressed in cases per 1,000 p-y
(figure I). Oral candidiasis occurred 4.7-fold (95% CI.
2.768.0; p <0.0001) more frequently in KTR compared
to the other types of OTR (figure 1A). The incidence of
tinea was 2.8-fold (95% CI: 1.5-5.3; p=0.0008) higher
in LTR and KTR than in HTR and LuTR (figure IB),
whereas LuTR had a 2.0-fold (95% CI: 0.8-4.5; p=0.0787)
higher IR of pityriasis versicolour including pityrosporum
folliculitis than the other OTR (figure. 1C). The IR for
episodes of oral and genital herpes simplex virus manifes-
tations was 5.4-fold (95% CI 2.8, 10.3; p < 0.0001) higher
in KTR than in the other OTR (figure ID). Interestingly,
for herpes zoster, the incidence was comparable between
all types of OTR, with the exception of LTR who had a
3.6-fold (95% CI: 0.6-147.7; p=0.2494) lower incidence
(figure 1E). Bacterial folliculitis occurred more frequently
in HTR with an IR of 67 (95% CI: 54-82), compared to the
other OTR (figure 1F). Acne vulgaris was most frequently
diagnosed in LuTR, followed by KTR (figure 1G). The IR
of eczema was highest in LuTR (figure 1H). Differences
between the latter three dermatoses were not statistically
significant. Pruritus was diagnosed in 15% of all LTR with a
2.7-fold (95% CI: 1.3-5.3; p=0.0047) higher IR compared
to the other groups of OTR (figure 1I). The incidence of
oral aphthosis was 2.6-fold (95% CI: 1.2-5.3; p=0.0098)
higher in KTR than in the other TX groups (figure 1J).
The condition of steroid-induced acne was more frequently
diagnosed,10.7-fold (95% CI: 3.6643.2; p <0.0001), in
KTR and LuTR (figure I1K).
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Figure 1. A-K) Incidence rates (IR) of episodic non-malignant skin conditions among the four different transplant groups per
1,000 patient years (1000 p-y). A) Candida (mucous membranes): IR of 65 (95% CI: 44-92) for KTR; 4.7-fold higher than that in
other OTR. B) Tinea: IR of 31 (95% CI: 13-60) for LTR and 32 (95% CI: 20-47) for KTR, 2.8-fold higher than that in HTR (IR:
12 [95% CI: 1-19]) and LuTR (IR: 11 [95% CI: 7-18]). C) Pityriasis versicolor: IR of 27 (95% CI: 11-52) for LuTR; 2.0-fold
higher than that in other OTR. D) Herpes simplex virus infections: IR of 51 (95% CI: 33-75) for KTR; 5.4-fold higher than that
in other OTR. E) Herpes zoster: comparable IR between HTR (IR: 14 [95% CI: 8-21]), LuTR (IR: 13 [95% CI: 4-34]) and KTR
(IR: 14 [95% CI: 6-29]); 3.6-fold lower IR (IR: 4 [95% CI: 0.1-21]) in LTR. F) Bacterial folliculitis: IR of 67 (95% CI: 54-82)
for HTR. G) Acne vulgaris: IR of 20 (95% CI: 7-43) for LuTR, and 16 (95% CI: 7-32) for KTR. H) Eczema: IR of 86 (95% CI:
56-13) for LuTR. I) Pruritus: IR of 46 (95% CI: 24-80) for LTR; 2.7-fold higher than that in other OTR. J) Aphthosis: IR of 28
(95% CI 16-48) for KTR; 2.6-fold higher than that in other OTR. K) Steroid-induced acne: IR of 30 (95% CI: 17-50) for KTR
and 17 (95% CI: 5-39) for LuTR; 10.7-fold higher than that for HTR (IR: 3 [95% CI: 1-7]) and LTR (IR: 0 [95% CI: 0-14]).
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Of the OTR receiving a CSA containing IS regimen
(n=259), well-known side effects such as sebaceous gland
hyperplasia, hypertrichosis and gingival hyperplasia were
diagnosed in 19.3% (n=50), 3.9% (n=10) and 4.6%
(n=12) of the patients, respectively. In 16.0% (n = 85) of the
OTR on CNI, episodes of seborrheic dermatitis occurred.
For patients who were on steroids (n =469), conditions such
as folliculitis, steroid-induced acne and oral candidiasis
were reported in 17.3% (n=81), 3.4% (n=16) and 9.8%
(n=46), respectively (data not shown).

For skin conditions possibly associated with the intake of
particular IS drugs, for which every episode was registered,
the IR per 1,000 p-y between patients, with and without a
certain IS drug, was compared (figure 2). Considering fol-
liculitis and acne, the IR was 2.4-fold (95% CI: 1.464.6;
p=0.0006) (figure 2A) and 2.7-fold (95% CI: 0.6623.5;
p=0.2910) (figure 2B) higher in OTR receiving steroids
than OTR with a steroid-free IS regimen, respectively.
The incidence of candidiasis of the skin and the mucous
membranes was very similar for patients with and with-
out steroids (figure 2C). Furthermore, in patients receiving
CNI, the IR of seborrheic dermatitis was 1.9-fold (95% CI:
0.964.8; p=0.1071) higher than in patients without CNI
(figure 2D).

Malignant skin lesions

Focusing on the group of malignant and premalignant skin
lesions in our cohort (rable 3), there was a total of 325 histo-
logically confirmed post-TX NMSC in 103 of the 621 OTR
(16.6%), with a larger proportion of NMSC in male than
female patients (18.4% versus 12.5%). Forty-one patients
had only a single NMSC, 62 patients developed more than
one (44 OTR had two to five skin malignancies, 18 OTR
more than five). SCC was diagnosed in 10.5%, Bowen’s dis-
ease (SCC in situ) in 5.5% and BCC in 11.4% of the OTR,
respectively, corresponding to a SCC: BCC ratio almost
equal to one.

Premalignant lesions, namely AK and actinic cheilitis,
were diagnosed in 15.3% (n=95) of all OTR. In 56.9%
of the patients with SCC, AK was concomitantly present.
A melanoma was diagnosed in 11 patients (1.8%). Eleven
OTR had a post-TX melanoma, which had occurred within
a mean time of 8.6 years after TX (range: 1.3-27.8 years).
Superficial spreading melanoma (SSM) represented the

most frequent histopathological subtype (n=5; 45%), fol-
lowed by melanoma not specifically classified (n = 3; 27%),
lentigo maligna melanoma (LMM) (n=2, 18%), and nodu-
lar melanoma (NM) (n=1; 10%). According to the current
AJCC staging system [16], 45% (n=5) of OTR were diag-
nosed with melanoma in situ; melanoma Stage IA in 36%
(n=4) and melanoma Stage IB in 18% (n=2).

Kaposi sarcoma occurred in two KTR, and a cutaneous
lymphoma was diagnosed only once in a HTR.

The IR per 1,000 p-y for the different types of skin can-
cers in the different TX groups are shown in figure 3.
The IR for NMSC in general was highest in LuTR
(IR: 205; 95% CI: 158-263) (figure 3A), and that for
BCC was also higher, by 2.5-fold (95% CI: 1.7-3.6;
p <0.0001), compared to the other OTR. (figure 3B).
Squamous cell carcinoma was more frequently diagnosed,
1.6-fold (95% CI: 1.1-2.3; p=0.0096), in KTR compared
to the other OTR (figure 3C). The IR of melanoma was 1.9-
fold (95% CI: 0.47-7.59; p=0.3247) higher in LTR and
KTR than in HTR and LuTR (figure 3D).

The median time from TX to the first NMSC diagnosis was
12.0 years (IQR: 6.5; not estimable). The cumulative IR
(CIR) for NMSC calculated for the whole study population
increased from 10% after 2.5 years to 20.5% after five, and
36.2% after 10 years (data not shown). When the different
TX groups were compared, the CIR was highest after five
years in LuTR (28.0%), but without statistical significance
compared to the other OTR (p =0.0852) (figure 4).

Based on the multivariable Cox regression analysis, tak-
ing into account age at TX, gender, skin type and type of
OTR, the risk factors, older age at TX (HR: 2.3 per decade;
95% CI: 1.7-3.0; p < 0.0001) and light skin type (HR: 0.6;
95% CI: 0.4, 0.8; p=0.0048), were significantly associated
with an increased risk of NMSC. The adjusted hazard ratio
for NMSC was 1.2-fold (95% CI: 0.7-2.2) higher for KTR
than for HTR, 1.7-fold (95% CI: 0.8-3.6) higher for LuTR
than for HTR, and approximately the same (HR: 1;95% CI:
0.8-3.6) for LTR and HTR (data not shown).

Discussion

OTR are prone to a plethora of malignant and non-malignant
skin conditions. Thorough expertise in the diagnosis and
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Table 3. Malignant skin lesions.

Skin tumours Patients (n) (%) Lesions (1)
Total HTR LTR LuTR KTR
(n=621) (n=268) (n=T71) (n=103) (n=179)
Premalignant lesions
Total 95 (15.3) 55 (20.5) 8 (11.3) 11 (10.7) 21 (11.7) 158
Actinic keratosis 93 (15.0) 55 (20.5) 8 (11.3) 10 (9.7) 20 (11.2) 141
Actinic cheilitis 14 (2.3) 8 (3.0) 1(1.4) 2(1.9) 3(1.7) 17
Malignant lesions
NMSC 103 (16.6) 48 (17.9) 12 (16.9) 17 (16.5) 26 (14.5) 325
BCC 71(11.4) 32 (11.9) 11 (15.5) 11 (10.7) 17 (9.5) 165
Bowen’s disease 34 (5.5) 13 (4.9) 4(5.6) 2(1.9) 15 (8.5) 60
SCC 65 (10.5) 30 (11.2) 4(5.6) 11 (10.7) 20 (11.2) 100
Combined with AK 37 (6.0) 19 (7.1) 34.2) 4(3.9) 11(6.2)
Melanoma 11 (1.8) 5(1.9) 2(2.8) 1(1.0) 3(1.7) 11
Kaposi sarcoma 2(0.3) 0 0 0 2(1.1) 2
Lymphoma 1(0.2) 1(0.4) 0 0 0 1

NMSC: non-melanoma skin cancer; BCC: basal cell carcinoma; SCC: squamous cell carcinoma; AK: actinic keratosis.
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Figure 3. A-D) Incidence rates per 1,000 patient years (p-y) of malignant skin conditions among the four different transplant
groups. A) NMSC: IR of 205 (95% CI: 158-263) for LuTR. B) BCC: IR of 139 (95% CI: 100-188) for LuTR; 2.5-fold higher
than that in other OTR. C) SCC: IR of 91 (95% CI: 67-122) for KTR; 1.6-fold higher than that in other OTR. D) Melanoma: IR
of 8 (95% CI: 0.9-27.6) for LTR and 6 (95% CI: 1.3-17.8) for KTR; 1.9-fold higher than that in HTR (IR: 4 [95% CI: 1.1-8.1])

and LuTR: (IR: 3 [95% CI: 0.1-18.5]).

management of these diseases within a designated derma-
tologic clinic for OTR is of pivotal importance in order
to meet the needs of these patients and to ensure edu-
cation, prevention and early intervention [17]. Facing the
abundance of information on cutaneous neoplasms in OTR,
data on non-malignant skin conditions among these patients
are under-represented in the literature, despite the fact that
many patients develop multiple or recurrent skin diseases.
However, it is difficult to draw conclusions whether partic-
ular skin conditions are TX-related or not. It is also difficult,
if noteven impossible, to estimate, whether their occurrence
and distribution within the transplant population simply
represent what is seen in an age- and gender-matched col-
lective of patients. An approach to face this situation is to
investigate the prevalence as well as comparative incidence
data of skin diseases and their spectrum in different groups
of OTR.

In our study, for the first time, a large variety of skin con-
ditions, corresponding to four different types of OTR, were
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assessed in an equal setting of an established specialised
clinic, and their relative contributions to the morbidities
in this population were analysed in a comparative study.
Skin infection accounted for 51.4% our cohort, which con-
firms data from former studies that skin infections, either
of fungal, viral or bacterial origin, are the most commonly
recorded diagnoses in OTR, particularly in the early post-
TX period [13, 14, 18, 19]. In our population, the occurrence
of skin infections was followed by inflammatory skin con-
ditions (35.6%), clinical signs of sun-induced skin damage
(32.9%) and benign pigmented and non-pigmented lesions
(30.1% and 32.9%, respectively).

Skin infections were most frequently due to fungal
pathogens, consisting of Candida spp., Malassezia fur-
fur and dermatophyte infections, affecting 31.6% of our
patients. Infections due to dermatophytes, which also
included onychomycosis, represented the majority, affect-
ing 24% of the OTR, followed by candidiasis (9% of the
OTR) and infections with Malassezia furfur (5% of the
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OTR). Generally, OTR are prone to the development of
candidiasis of the mucous membranes, mostly due to Can-
dida albicans, but also non-albicans Candida spp. These
patients are also known to have higher rates of colonization
compared to the general population [20]. In the literature,
the prevalence of oral candidiasis, e.g. in KTR, was reported
to range between 7.7% and 25.5% [21, 22]. In our cohort,
KTR demonstrated a 4.7-fold higher prevalence of oral can-
didiasis compared to the other OTR, which was statistically
significant. Whether there is a causal connection with a par-
ticular IS regimen in this TX group can only be speculated.
In one of the largest prospective case control studies on
400 OTR, no significant difference regarding an associa-
tion between colonization or mucositis due to Candida spp.
and a particular TX group was observed. Although not sig-
nificant, higher dosages of corticosteroids and tacrolimus
correlated with symptomatic candidiasis in this study
[20]. Interestingly, Spolidorio and co-workers reported
on KTR receiving a CSA-based IS regimen with higher
salivary levels of Candida spp. compared to patients on
tacrolimus [23].

In our population, pityriasis versicolor was more commonly
diagnosed in LuTR, and rarely seen in e.g. LTR, who usu-
ally have a mono IS regimen without steroids. Malassezia
Sfurfur, an opportunist like Candida spp., causes coloniza-
tion and may lead to pityrosporum folliculitis or superficial
skin infection under immunosuppression, which has been
observed in up to 36% of KTR [24]. The higher prevalence
of pityriasis versicolor in our LuTR may be attributed to
the higher dosages of IS and the steroid-containing regi-
men in 91% of these patients. In a case control study on
KTR compared to healthy controls, Giilec and co-workers
revealed CSA and TAC intake as independent risk factors
for the development of this skin condition [22].
Reactivation of human herpesviruses, mainly herpes sim-
plex viruses (HSV) and varicella zoster virus (VZV), are
common in the post-TX period [14] and typically occur

within the first months after transplantation [11]. In our
cohort, the incidence of HSV associated manifestations was
significantly higher (5.4-fold) in KTR than in the other
OTR. We have no explanation for this finding. The IS
monotherapy in LTR may serve as an explanation for the
lowest IR of herpes zoster in our study. According to pub-
lished data, the prevalence of HZ in OTR varies from 1.5%
to 16.2%, which was attributed to variations in the type of
IS regimen and antiviral prophylaxis [25-27]. In another
study, in accordance with our results, LTR demonstrated a
lower incidence of HZ than LuTR and KTR [28]. A large
retrospective multicentre cohort study on the incidence of
HZ in more than 1,000 OTR reported an IR of 22.2 per
1,000 p-y and was highest in African American OTR and
HTR [29]. The IR of HZ in our cohort of HTR was lower,
namely 13 per 1000 p-y.

In our cohort, HTR showed the highest IR of bacterial fol-
liculitis, followed by LuTR, KTR and LTR, which may
be attributed to the different, decreasing levels of IS in
OTR [14]. We tried to clearly distinguish this condition
from “acne”, which is used for pustular follicular-bound
lesions. In contrast to folliculitis, acne typically appears
in younger patients, predominantly on the face and upper
trunk. Acneiform eruptions due to corticosteroid therapy
are also difficult to distinguish. Clinically, steroid-induced
acne is described with specific features, namely a monomor-
phic pattern, an unusual location of the lesions beyond
the seborrheic areas, an unusual age at onset, resistance
to conventional acne therapy and, of course, the notion of
recent introduction of steroids [30]. This condition has also
been associated with abundant Malassezia spore loads in
OTR [31]. In our study population, KTR and LuTR had a
10.7-fold higher IR of steroid-induced acne than HTR and
LTR, which was statistically significant. This condition was
not present in LTR, who mainly received a steroid-free IS
regimen.

In our study, 17.7% of skin diseases were attributed to IS
drugs other than steroids, and most importantly, the intake
of CNIs may lead to gingival hyperplasia, hypertrichosis,
sebaceous gland hyperplasia or seborrheic dermatitis; the
latter was 1.9-fold more frequently diagnosed in patients
receiving a CNI-containing IS regime. Apart from this, and
consistent with published data, seborrheic dermatitis was
the most common inflammatory skin condition observed in
32% of our patients [32, 33].

Due to the lack of clinical correlation, “pruritus” was anal-
ysed separately, and interestingly, was significantly more
frequently present in LTR, a well-known fact in this sub-
group of OTR [34]. According to the literature, in LTR,
pruritus can either be attributed to cholestasis caused by
anastomosis or due to other factors that account for the
impairment of bile flow, or may also represent a sign of
chronic ductopenic graft rejection [35].

We also registered the condition, aphthous lesions of the
oral mucosa, which was importantly discriminated from
manifestations due to viral infection based on clinical
appearance and a negative PCR result. This condition was
observed in 4.7% of our patients with a significant 2.6-fold
increased incidence in KTR. We have no explanation for this
observation. This could possibly be drug related. In the liter-
ature, aphthous lesions appear to be more frequent in KTR
treated with CsA compared to tacrolimus [23]. An associ-
ation with intake of mTOR inhibitors is well known, but it
is also reported in connection with MMF [36]. However,
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in our cohort, we could not find any significant correlation
with mTOR inhibitors, mainly due to the low number of
patients on an mTOR-containing IS regimen.

A total of 325 NMSC were excised in our patients in the
observation period. The driving power for the development
of NMSC is ultraviolet (UV) damage, in particular, UVB
light causing direct DNA damage of keratinocytes and initi-
ating carcinogenesis [37]. This is why patients of older age
at transplantation are more prone to develop NMSC [38-
40]. In accordance with the literature, this factor was also
found to be significantly associated with the occurrence of
NMSC in our study population, as well as a light skin type.
Another key point in NMSC development in OTR is the car-
cinogenic potential of immunosuppressants to cause DNA
damage depending on the type, level and duration of the
medication. Thus, OTR requiring higher dosages of IS ther-
apy (such as LuTR and HTR) are at higher risk of NMSC
[1].In 56.9% of our patients with SCC, AK were diagnosed
which are reportedly predictive of SCC development within
a period of 18 months [41].

Furthermore, it is well known that the IR of post-TX NMSC
differs according to geographic latitude, which also reflects
the influence of UV exposure. In the Austrian TX popula-
tion described in the present study, the cumulative incidence
rate for all different types of TX patients taken together was
10% after 2.5 years, 20.5% after five, and 36.2% after 10
years. These results are higher than those reported from
Germany, which is more northerly [42]. Further studies on
the cumulative incidence of NMSC in different geographi-
cal regions exist for particular types of TX patients, mainly
KTR. KTR from the Netherlands, a region of limited sun
exposure, had lower CIR after 10 and 20 years (10% and
40%, respectively), compared to Australian KTR with rates
of 45% and 70% after the same period of time [43, 44].
However, this escalation is even more pronounced in HTR.
In Australia, an increase in 34.5% was reported between the
fifth (8.5%) and tenth year (43%) after heart transplantation.
Accordingly, the incidence data from a retrospective anal-
ysis of Austrian HTR [10] was higher than that reported
in Scandinavia [45] and slightly lower than that in Italy
[46]. Interestingly, in our study, although not significant
when compared to the other groups of OTR, the cumulative
incidence of NMSC was highest in LuTR, with a CIR of
28% after five years. Comparable numbers after this time
period, namely CIR of 31% and 26%, have been reported
in single-centre studies on LuTR [38, 47].

When the different TX groups are compared according
to IR per 1,000 p-y of NMSC, LuTR reveal the high-
est IR, which is in accordance with the literature, with
HTR or LuTR reportedly having higher IR of NMSC
than KTR and LTR [48]. Older age at transplantation,
male gender and greater immunosuppression in these
patients served as an explanation for this difference [49].
Furthermore, KTR have been shown to have at least a
two-fold reduced risk of developing NMSC compared to
HTR [8, 9, 50].

Regarding the different types of NMSC, KTR had a
1.6-fold higher IR of SCC and LuTR a 2.5-fold higher IR
of BCC compared to the other groups, which were both sig-
nificant. In LuTR, the treatment with voriconazole against
severe fungal infections may serve as an explanation for
this observation, as its metabolite, voriconazole N-oxide,
promotes phototoxicity [51, 52]. However, in a recent
report, only the occurrence of SCC, but not BCC, was
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significantly associated with previous voriconazole treat-
ment. Another single-centre, retrospective cohort study on
LuTR emphasized that the duration of voriconazole intake
was an independent risk factor for NMSC development
after lung transplantation, but there was no discrimination
between SCC or BCC [53].

Finally, as a reflection of the particularly higher risk of
SCC compared to BCC in OTR, the SCC:BCC ratio ranges
between 1:1 and 2:1, which is in contrast to the ratio of
1:4 in the general population. Therefore a SCC:BCC ratio
almost equal to one in our study is in accordance with the
literature [4, 9].

A limitation of our study is the retrospective design, which
is also linked to limited access to data on IS therapy modifi-
cation over time. Furthermore, the various skin conditions
may have been underestimated, as patients may have been
seen additionally in other institutions.

In conclusion, large cohort studies on non-malignant and
malignant skin diseases in all groups of OTR are rare, how-
ever, these are of importance as they highlight the different
risk profiles for particular skin conditions in these patients.
Careful dermatological screening and long-term follow-up
are essential for early detection and therapy of skin diseases
in OTR. &

Disclosure. Financial support: none. Conflicts of inter-
est: none. Ethical committee: the study was approved by
the Ethics Committee of the Medical University of Vienna
(Vienna, Austria, Ek Nr: 1381/2012) in accordance with the
Helsinki Declaration.

E—
References

1. Howard MD, Su JC, Chong AH. Skin cancer following solid organ
transplantation: a review of risk factors and models of care. Am J Clin
Dermatol 2018; 19:585-97.

2. Hofbauer GFL, Bouwes Bavinck JN, Euvrard S. Organ transplan-
tation and skin cancer: basic problems and new perspectives. Exp
Dermatol 2010; 19: 473-82.

3. Bouwes Bavinck JN, Hardie DR, Green A, et al. The risk of skin
cancer in renal fransplant recipients in Queensland, Australia. A follow-
up study. Transplantation 1996;61:715-21.

4. Hartevelt MM, Bavinck JN, Kootte AM, Vermeer BJ, Vandenbroucke
JP. Incidence of skin cancer after renal transplantation in the Nether-
lands. Transplantation 1990; 49: 506-9.

5. Sheil AG. Development of malignancy following renal transplan-
tation in Australia and New Zealand. Transplant Proc 1992;24:
12759.

6. Ulrich C, Kanitakis J, Stockfleth E, Euvrard S. Skin cancer in
organ transplant recipients-where do we stand today? Am J Transplant
2008;8:2192-8.

7. Euvrard S, Kanitakis J, Claudy A. Skin cancer after organ transplan-
tation. N Engl J Med 2003; 348: 1681-91.

8. Euvrard S, Kanitakis J, Pouteil-Noble C, et al. Comparative epi-
demiologic study of premalignant and malignant epithelial cutaneous
lesions developing after kidney and heart transplantation. J Am Acad
Dermatol 1995;33:222-9.

9. Jensen A, Sveerke C, Farkas D, Pedersen L, Kragballe K, Serensen
H. Skin cancer risk among solid organ recipients: a nationwide cohort
study in Denmark. Acta Derm Venereol 2010; 90: 474-9.

10. Geusau A, Dunkler D, Messeritsch E, et al. Non-melanoma skin
cancer and its risk factors in an Austrian population of heart trans-
plant recipients receiving induction therapy. IntJ Dermatol 2008; 47:
918-25.


http://www.ncbi.nlm.nih.gov/pubmed?term=8607173
http://www.ncbi.nlm.nih.gov/pubmed?term=7622649
http://www.ncbi.nlm.nih.gov/pubmed?term=20814621
http://www.ncbi.nlm.nih.gov/pubmed?term=18937654

11. Rubin RH. Infectious disease complications of renal transplanta-
tion. Kidney Int 1993; 44:221-36.

12. Dummer JS, Hardy A, Poorsattar A, Ho M. Early infections in
kidney, heart, and liver transplant recipients on cyclosporine. Trans-
plantation 1983; 36: 259-67.

13. Patel R, Paya CV. Infections in solid-organ transplant recipients.
Clin Microbiol Rev 1997; 10: 86-124.

14. Hogewoning AA, Goettsch W, van Loveren H, et al. Skin infec-
tions in renal transplant recipients. Clin Transplant 2001; 15: 32-8.
15. Grambsch PM, Therneau TM. Proportional hazards tests and diag-
nostics based on weighted residuals. Biometrika 1994;81:515-26.
16. Gershenwald JE, Scolyer RA. Melanoma Staging: American Joint
Committee on Cancer (AJCC) 8th Edition and Beyond. Ann Surg Oncol
2018;25:2105-10.

17. Christenson LJ, Geusau A, Ferrandiz C, et al. Specialty clinics for
the dermatologic care of solid-organ transplant recipients. Dermatol

Surg 2004; 30: 598-603.
18. Wisgerhof HC, Edelbroek JR, de Fijter JW, Feltkamp MC,

Willemze R, Bouwes Bavinck JN. Trends of skin diseases in organ-
transplant recipients transplanted between 1966 and 2006: a cohort
study with follow-up between 1994 and 2006. Br J Dermatol
2010; 162: 390-6.

19. Fishman JA. Infection in solid-organ transplant recipients. N Engl
J Med 2007;357:2601-14.

20. Antoniewicz L, Relijc D, Poitschek C, Presterl E, Geusau A.
Mucosal Candida infection and colonisation as well as associated risk
factors in solid organ transplant recipients. Eur J Clin Microbiol Infect
Dis 2009; 28:945-57.

21. Lépez-Pintor RM, Herndndez G, de Arriba L, de Andrés A.
Comparison of oral lesion prevalence in renal transplant patients
under immunosuppressive therapy and healthy controls. Oral Dis
2010; 16:89-95.

22. Gileg AT, Demirbilek M, Seckin D, et al. Superficial fungal infec-
tions in 102 renal transplant recipients: a case-control study. J Am Acad
Dermatol 2003; 49: 187-92.

23. Spolidorio LC, Spolidorio DM, Massucato EM, Neppelenbroek
KH, Campanha NH, Sanches MH. Oral health in renal trans-
plant recipients administered cyclosporin A or tacrolimus. Oral Dis
2006; 12:309-14.

24. Parker C. Skin lesions in transplant patients. Dermatol Clin
1990; 8:313-25.

25. Manuel O, Kumar D, Singer LG, Cobos I, Humar A. Incidence
and clinical characteristics of herpes zoster after lung transplantation.
J Heart Lung Transplant 2008;27:11-6.

26. Arness T, Pedersen R, Dierkhising R, Kremers W, Patel R. Varicella
zoster virus-associated disease in adult kidney transplant recipients:
incidence and risk-factor analysis. Transpl Infect Dis 2008; 10: 260-8.
27. Gourishankar S, McDermid JC, Jhangri GS, Preiksaitis JK. Her-
pes zoster infection following solid organ transplantation: incidence,

risk factors and outcomes in the current immunosuppressive era. Am J
Transplant 2004; 4: 108-15.

28. Kim W, Kim S, Oh J, et al. Incidence and risk factors for
herpes zoster after adult liver transplantation. Ann Surg Treat Res
2019;96:959.

29. Pergam SA, Forsberg CW, Boeckh MJ, et al. Herpes zoster inci-
dence in a multicenter cohort of solid organ transplant recipients.
Transpl Infect Dis 2011; 13: 15-23.

30. Du-Thanh A, Kluger N, Bensalleh H, Guillot B. Drug-induced
acneiform eruption. Am J Clin Dermatol 2011; 12:233-45.

31. Yu HJT, Lee SK, Son SJ, Kim YS, Yang HY, Kim JH. Steroid acne
vs. Pityrosporum folliculitis: the incidence of Pityrosporum ovale and
the effect of antifungal drugs in steroid acne. Int J Dermatol 1998; 37:
772-7.

32. lally A, Casabonne D, Imko-Walczuk B, Newton R, Woj-
narowska F. Prevalence of benign cutaneous disease among Oxford

renal transplant recipients. J Eur Acad Dermatol Venereol 2011;25:
462-70.

PL —

33. Savoia P, Cavaliere G, Zavattaro E, Veronese F, Fava P. Inflam-
matory cutaneous diseases in renal transplant recipients. Int J Mol Sci
2016;17:1362.

34. Wang C, Wang G, Yi H, et al. Symptom experienced three years
after liver transplantation under immunosuppression in adults. PLoS
One 2013; 18(8):e80584.

35. Ponziani FR, Bhoori S, Pompili M, et al. Postliver transplant intra-
hepatic cholestasis: etiology, clinical presentation, therapy. Eur Rev
Med Pharmacol Sci 2017;21:23-36.

36. Plana-Pla A, Solé LC, Garcia AB, Valdemoros RL. Mycophenolate
mofetil-induced mouth ulcers in a kidney transplant patient: case report
and literature review. Nefrologia 2019; 39: 80-3.

37. Freeman RG. Action spectrum for ultraviolet carcinogenesis. Nat/
Cancer Inst Monogr 1978, 50:279.

38. Rashtak S, Dierkhising RA, Kremers WK, Peters SG, Cassivi SD,
Otley CC. Incidence and risk factors for skin cancer following lung
transplantation. J Am Acad Dermatol 2015;72:92-8.

39. Brewer JD, Colegio OR, Phillips PK, et al. Incidence of and
risk factors for skin cancer after heart transplant. Arch Dermatol
2009; 145:1391-6.

40. Mackenzie KA, Wells JE, Lynn KL, et al. First and subsequent
nonmelanoma skin cancers: incidence and predictors in a population
of New Zealand renal transplant recipients. Nephrol Dial Transplant
2010;25:300-6.

41. Jiyad Z, O'Rourke P, Soyer HP, Green AC. Actinic keratosis-
related signs predictive of squamous cell carcinoma in renal transplant
recipients: a nested case-control study. Br J Dermatol 2017;176:965-
70.

42, Hartmann J, Schiler S, Enk AH, Lonsdorf AS. Skin cancer in organ
transplant recipients: dynamics in the incidence and clinical predictors
for the first and subsequent posttransplant non-melanoma skin cancer.
J Eur Acad Dermatol Venereol 2019;33:1281-9.

43. Hartevelt MM, Bavinck JN, Kootte AM, Vermeer BJ, Vanden-
broucke JP. Incidence of skin cancer after renal transplantation in the
Netherlands. Transplantation 1990; 49: 506-9.

44. Sheil AG. Development of malignancy following renal fransplanta-
tion in Australia and New Zealand. Transplant Proc 1992; 24:1275-9.
45. Jensen P, Hansen S, Moller B, et al. Skin cancer in kidney and
heart transplant recipients and different long-term immunosuppressive
therapy regimens. J Am Acad Dermatol 1999; 40: 177-86.

46. Ulrich C, Schmook T, Sachse MM, Sterry W, Stockfleth E. Com-
parative epidemiology and pathogenic factors for nonmelanoma skin
cancer in organ transplant patients. Dermatol Surg 2004; 30: 622-7.

47. Elnahas S, Olson MT, Kang P, et al. Factors associated with skin
cancer in lung transplant recipients: a single-center experience. Clin
Transplant 2019;33:e13718.

48. Krynitz B, Edgren G, Lindelsf B, et al. Risk of skin cancer and
other malignancies in kidney, liver, heart and lung transplant recipi-
ents 1970 to 2008: a Swedish population-based study. Int J Cancer
2013;132:1429-38.

49, Garrett GL, Blanc PD, Boscardin J, et al. Incidence of and risk fac-
tors for skin cancer in organ transplant recipients in the United States.
JAMA Dermatology 2017;153:296-303.

50. Gjersvik P, Hansen S, Meller B, et al. Are heart transplant
recipients more likely to develop skin cancer than kidney transplant
recipients Transpl Int 2000; 13: S380-1.

51. Tang H, Shi W, Song Y, Han J. Voriconazole exposure and risk
of cutaneous squamous cell carcinoma among lung or hematopoietic

cell transplant patients: a systematic review and meta-analysis. J Am
Acad Dermatol 2019; 80: 500-7.

52. Williams K, Mansh M, Chin-Hong P, Singer J, Arron ST.
Voriconazole-associated cutaneous malignancy: a literature review on
photocarcinogenesis in organ transplant recipients. Clin Infect Dis
2014;58:997-1002.

53. Grager N, Leffler M, Gottlieb J, et al. Risk factors for developing

nonmelanoma skin cancer after lung transplantation. J Skin Cancer
2019;7089482.

EJD, vol. 31, n° 1, January-February 2021


http://www.ncbi.nlm.nih.gov/pubmed?term=29850954
http://www.ncbi.nlm.nih.gov/pubmed?term=15061842
http://www.ncbi.nlm.nih.gov/pubmed?term=19799604
http://www.ncbi.nlm.nih.gov/pubmed?term=14678041
http://www.ncbi.nlm.nih.gov/pubmed?term=9802688
http://www.ncbi.nlm.nih.gov/pubmed?term=19783601
http://www.ncbi.nlm.nih.gov/pubmed?term=27584866
http://www.ncbi.nlm.nih.gov/pubmed?term=10025742
http://www.ncbi.nlm.nih.gov/pubmed?term=15061846
http://www.ncbi.nlm.nih.gov/pubmed?term=30130598
http://www.ncbi.nlm.nih.gov/pubmed?term=24363331


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENN ()
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


