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Abstract

In solid organ transplant patients; many skin diseases are more common and more resistant to treatment, because
of the multiple medications and immunosuppressive therapies. In order to increase survival, it is important to
evaluate and follow these patients with a multidisciplinary team including the dermatologist. In this review, the
following are reviewed along with the current literature; skin and mucosa findings due to immunosuppressive
therapies used in solid organ transplant patients, inflammatory, infectious and neoplastic skin diseases which
are increased compared to the normal population, and the important points in diagnosis and treatment of these
diseases.
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ﬁzet

Solid organ nakli hastalarimin kullandig: ¢coklu ilaclar ve immiinsupresif tedaviler nedeniyle bircok deri hastaligi
bu hasta grubunda daha sik goriilmekte ve tedaviye daha direncli seyretmektedir. Hastalarin, sag kalimlarim
artirmak amaci ile icerisinde dermatoloji uzmaninin da bulundugu bir ekip tarafindan multidisipliner
olarak degerlendirilmesi ve takip edilmesi onemlidir. Bu derlemede solid organ nakli hastalarinda kullanilan
immiinsupresif tedavilere bagh goriilen deri ve mukoza bulgulari, topluma gore sikhiginda artis gozlenen
enflamatuar, enfeksiydz ve neoplastik deri hastaliklar ile bu hastaliklarin tani ve tedavisinde dikkat edilmesi
gereken noktalar giincel literatiir esliginde gozden gecirilmistir.

Key words: organ nakli, immiinsupresyon, deri kanserleri, ilac reaksiyonlari, firsatci enfeksiyonlar, enfeksiyon onlemleri

Introduction

Solid organ transplant has various effects on skin, primarily because of treatment-related immunosuppression.
Hemodynamics and immunosuppressive therapies of patients with heart and other solid organ transplant are
similar. Since heart transplant has been applied to a more limited number of patients all over the world, the
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skin findings of these patients are generally evaluated
together with the skin findings observed in other
solid organ transplants. In the literature, there are
also cross-sectional studies reporting that these
changes are more frequent, earlier and more severe in
patients undergoing heart transplant than in patients
with other solid organ transplants. * It is suggested
that the dose of immunosuppressive treatment used
in heart transplant is higher than the dose used in
other solid organ transplants. In this review, similar
to the literature, general knowledge about solid organ
transplantation and experiences of kidney transplant
patients have been utilized.

To improve the survival and quality of life of organ
transplant patients, these patients should be evaluated
and monitored by a team including the experienced
surgical, oncology, internal medicine, cardiology
and dermatology specialists, as well as the surgical
transplant team before and after the transplant.
Moreover, according to the current developments,
cooperation with the disciplines of microbiology
and dermatopathology will be very essential and
useful in the diagnosis. Multidisciplinary evaluation
and interdepartmental cooperation are an important
element while organ transplant patients are evaluated.
In this review we try to give some important and basic
concepts of dermatological evaluation of transplant
recipients from pre-transplantational days to the rest
of the patient’s life after transplant.

Dermatological evaluation of organ
transplant patients

Before transplantation

The dermatological evaluations of the patients should
be started before transplant and then repeated at
certain time intervals depending on the patient’s
current condition and risk factors. The full physical
examinations of the patients should include the scalp,
oral and genital mucosa. The systemic diseases and
their immunosuppressive and other treatments should
also be noted. The current risk factors for skin cancers
should be evaluated. Metastatic basal cell carcinoma

(BCC), squamous cell carcinoma (SCC), merkel
cell carcinoma (MCC) and stage 2, 3, 4 melanoma
detection, even in remission, may be contraindications
for organ transplant.’ The decision of transfer in high-
risk SCC, stage 1 melanoma, non-metastatic MCC,
Kaposi Sarcoma and other cancers of the skin should be
individually determined according to the risk status of
each patient. In cases where there is no contraindication,
it is important to arrange the treatment and follow-up
and to plan the correct time for transplant.

Itis suggested that patients should be evaluated in terms
of herpes, varicella, and other infections and their pre-
transplant prophylaxis and/or vaccination according
to their serology.* The patients should be treated if
they have warts detected in their examination. Also,
if there is another infection other than warts, such as
viral, fungal or bacterial, they should be treated as
well before the transplant.

After transplantation

Itis important to educate patients about sun protection,
providing educational brochures and give information
about self-examination for reducing the risk of skin
cancer after transplantation and early diagnosis. It has
been shown that patients who followed up by experts
who are experienced in this field, have higher quality
of life and early diagnosis.’

After transplant, it is recommended that the patients
with no history of skin cancer and normal skin
examination need to have dermatological examinations
every 12 months; patients with one BCC or a history,
five or fewer actinic keratoses, and one dysplastic
nevus need to be examined every six months;
patients with more than 10 actinic keratoses, multiple
dysplastic nevi, recurrent and multiple BCC, SCC and
melanoma or a history, should be examined in every
three months.®

The effects of solid organ transplant on the skin
may be examined under four main headings:
inflammatory, infectious, direct toxic effects of used
immunosuppressive drugs and neoplastic changes
(Table 1).
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Inflammatory skin lesions

Seborrheic dermatitis and pityrosporum folliculitis
are more common and more diffuse in organ recipients
due to immunosuppressive treatments and increased

Table 1. Effects of solid organ transplantation on the skin
and mucosa

Inflammatory skin lesions

Infectious skin lesions

Side effects of immunosuppressive drugs on skin and
appendages

Neoplastic skin lesions
Skin appendage tumors
Melanoma
Kaposi's sarcoma
Soft tissue tumors-sarcomas
SCC and its precursors
BCC
MCC

Cutaneous lymphomas

SCC, squamous cell carcinoma; BCC, basal cell carcinoma;
MCC, merkel cell carcinoma

colonization of pityrosporum ovale in the skin.” In
these patients, seborrheic dermatitis is more difficult
to treat than the general population.* ” The acne-like
rashes triggered by steroids and m-TOR inhibitors
may also be seen.* ® The organ recipients use
antimicrobial, antihypertensive and other systemic
drugs as well as immunosuppressive therapies. These
drugs can cause various atypical drug reactions that
are difficult to diagnose, which may be mildly or
potentially life-threatening. In this case, skin biopsy,
laboratory examinations for the exclusion of other
possibilities, and sometimes possible discontinuation
of the suspected drug are tried to reach the diagnoses.

Infectious skin lesions

Various viral, bacterial, fungal and parasitic infections

are more common in the organ recipients due to
immunosuppressive treatments. The clinical findings
of these infections are atypical and more common and
tend to be resistant to classical therapies. In these
patients, infections caused by some opportunistic
pathogens, which are rarely the causative agents of the
diseases in healthy individuals, should be kept in mind.

Virus infections such as cytomegalovirus (CMV),
Epstein-Barr virus (EBV) and Human Herpesvirus
(HHV) -6, 7, 8 can be seen clinically in addition to
systemic findings as well as non-specific skin rashes.
The organ transplant patients are given prophylaxis
treatment for CMV according to their serology.

The frequency and number of warts associated with
Human papillomavirus (HPV) increase in these
patients. In one study, the prevalence of viral warts
in patients with renal transplantation was 50% in the
first year and more than 90% in five years.” Warts
tend to be numerous in transplant patients and
are resistant to treatment. Due to the relationship
between HPV and anogenital cancer and SCC, the
warts of the patients should be treated without delay.
Currently, there are recently developed HPV vaccines
to prevent genital warts and HPV-associated genital
cancers, but there is no vaccine yet to prevent HPV-
associated epithelial cancers in the skin. However,
in immunocompromised mice with cyclosporine
treatment, successful results have been obtained for
the prevention of wart development and skin cancers
for the first time after vaccination with skin type
HPV-like proteins.'® In this patient group, there is no
data for the efficacy and safety of genital HPV vaccine
administration. Until a new HPV vaccine is produced,
there is a need for studies investigating the use of
existing genital HPV vaccines in this patient group
in the light of the theoretical knowledge that it may
provide cross-protection against other types.

The common and atypical lesions can be seen
with poxvirus, the causative agent of molluscum
contagiosum. Herpes virus (HSV-1, HSV-2, VZV, HHV-
6,7,8) infections and reactivations are other common
groups of viral infections that are frequently seen
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in immunosuppressed patients. More common and
necrotizing lesions may be seen in these patients
with herpes virus infections, while life-threatening
systemic spread may also be observed.® If patients
are not receiving prophylaxis treatment for CMV,
acyclovir prophylaxis is recommended to prevent HSV
and VZV infections." It is recommended to administer
the herpes zoster vaccine (Zostavax ™) in order to
prevent herpes zoster complications if the patient is
over 60 years old or varicella IgG titer is low. Herpes
zoster vaccine should be administered at least one
month before the transplant due to living vaccination;
post-transplant administration is contraindicated due
to the immunosuppressants therapies.* '' A case of
trichodysplasia in a 5-year-old child with papovavirus
infection which treated with local cidofovir and
systemic valganciclovir treatment was reported one
year after heart transplant.'?

Impetigo and folliculitis caused by bacteria such
as staphylococcus and streptococcus are common
bacterial infections in these patients. Rarely, the
infections caused by tuberculosis and other atypical
mycobacteria may occur with atypical skin findings
such as abscess-like nodules and ulcerative lesions."

In transplant patients superficial fungal infections such
as mucocutaneous candidiasis, pityriasis versicolor,
hand, foot, and nail fungal infections are seen in higher
incidence rate. Various and atypical skin manifestations
may be seen in these patients secondary to Aspergillus
and other systemic fungal infections. Rare species of
fungi, such as Cryptococci, can also cause widespread
infections in immunocompromised patients.® '+ 1>

The scabies is caused by a mite called Sarcoptes
scabiei, as with all immunosuppressed patients, it
can cause a more severe form of the disease called
Norwegian scabies and can mimic many inflammatory

skin diseases.!¢

Side effects of immunosuppressive drugs
on skin and appendages

The immunosuppressive therapies used to prevent

tissue rejection in organ transplants are life-saving

in these groups and increase survival. However, they
leave the transplant patients vulnerable to infections
and tumorigenesis. These drugs cause susceptibility to
infection and neoplasia and also make unique changes
to the skin.

The glucocorticoids cause skin changes such as bad
wound healing, thinning of the skin, striae, acne,
telangiectasia, increased hair growth, ecchymosis.
Cyclosporine causes gingival hyperplasia and hair

causes hair loss.!”> 18

growth, while tacrolimus
Azathioprine increases sensitivity to ultraviolet rays
and m-TOR inhibitors can cause acne, aphthous
stomatitis, and nail changes while disrupting wound
13,19

healing.
Neoplastic skin lesions

In patients after solid organ transplant, especially the
risk of epithelial skin cancers (SCC, BCC, MCC) and
kaposi sarcoma increase. SCC and BCC account for
90% of skin cancers after organ transplantation and
more than 40% of all cancers.”® Skin cancers (except
BCC) tend to behave more aggressively in transplant
patients than in the normal population as well as they
show increased incidence.*!

Squamous cell carcinoma (SCC) and its precursors

It is the most common type of cancer and skin cancer
in organ transplant patients. In various studies, the
frequency in transplant patients was found to be 65-
250 times higher than in normal population.*'** SCC
tends to be multifocal on transplant patients and to
have more metastases.®***! The mean post-transplant
occurrence time was reported to be 3-10 years.*! The
chronic ultraviolet radiation exposure, light skin
color, intense immunosuppressive treatment, and
genetic predisposition are risk factors.** > Male sex,
being older at the time of transplant, and the time after
transplant are independent risks for SCC and BCC
in these patients.”! The lesions usually arise in sun-
exposed areas. The risk of development of invasive
SCC from intraepidermal precursor lesions such as
actinic keratosis (AK) and Bowen’s disease in healthy
individuals is approximately 10%, while it is 30% in
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these patients.*

The diagnosis of AK, Bowen disease, invasive
epithelial tumors and benign epithelial tumors
in transplant patients may be more difficult than
in normal individuals. AK may be present with a
much wider area involvement, sometimes as a “field
cancerization”. Therefore, it is necessary to be more
skeptical and decisive when taking a biopsy decision
for histopathological examination in these patients.
Keratoacanthoma is a well-differentiated type of SCC.
Although it may spontaneously regress in normal
individuals, it tends to progress more in transplant
patients. Therefore, keratoacanthoma in transplant
patients should be treated like other forms of SCC.*!

HPYV is associated with an increased risk of SCC and
anogenital carcinoma.?® Therefore, all genital and non-
genital warts should be treated selectively before and
after transplantation.

In these patients; SCC lesions should be totally
excised by means of Mohs surgery or stepwise border-
controlled surgery. The sentinel lymph node sampling
is recommended in transplant patients with high-
risk SCC.*! In patients with multiple SCC lesions,
multifocal Bowen disease, and metastatic SCC, the
physician should consider reducing the dose of
immunosuppressive therapy and reorganizing the

treatment.?% 2!

Basal cell carcinoma (BCC)

BCC is the second most common cancer in transplant
patients. There is a 10-16-fold increased risk in
transplant patients than in normal population.?* BCC
occurs approximately in 5-11 years after transplant.*’
The most common skin cancer in the community is
BCC, while it is SCC in transplant patients. The
clinical and histopathological behavior of BCC, unlike
SCC, is not different or more aggressive in transplant
patients than in normal populations.®

Merkel cell carcinoma (MCC)

MCCisararemalignantneoplasmwithapoorprognosis,

also called primary cutaneous neuroendocrine

carcinoma. Ultraviolet (UV) exposure, age, chronic

lymphocytic leukemia, and immunosuppression
are risk factors for MCC development. Although it
has been reported that it develops in 7-8% of organ
transplant patients, this rate is higher than expected
and exaggerated.”® With the data obtained, a 5-10-
fold increase in frequency is mentioned. It occurs
in average 7.6 years after transplant.”’ It is usually
clinically manifested by an asymptomatic, rapidly
growing red-blue, sometimes ulcerated, dome-shaped
nodule. In one study, one-third of the MCCs were had
been misdiagnosed as a cyst in the clinical practice.’
The studies and experiences show the importance of
a much more skeptical approach to new skin lesions

developing in these patients.

In 2008, a new polyomavirus called Merkel cell
polyomavirus was detected in the biopsy materials of
MCC case.’ Merkel cell polyomavirus is thought to
contribute to MCC formation. MCC tends to spread
to local and distant lymph nodes in 68% of patients.
Therefore, the sentinel lymph node sampling is
recommended in MCC cases.?! The five-year survival
rate is less than 50%.?"°* The treatment approach is
wide local excision, adjuvant radiotherapy, and multi-
agent chemotherapy in metastatic disease.*

Skin appendage tumors

It is a benign or malignant epithelial tumor that
develops from the eccrine or apocrine sweat glands
of the skin, sebaceous glands or the hair follicle. In
a retrospective study performed between 1993 and
1998, 23 appendageal tumors were found in 21 of
650 patients undergoing transplant. The study shows
that 3% of the organ transplant patients developed
skin appendage tumors and this rate is higher than
in normal population. In addition, malignant tumors
were overrepresented in transplant patients (43%
of transplant tumors).” Pilomatrixoma, sebaceous
adenoma, and eccrine poroma are more common
tumors of benign skin appendage. The most common
malignant skin appendage tumor in transplant patients
is sebaceous carcinoma.?!’ Other skin cancers such as
SCC and BCC were also detected in 71% of transplant
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patients with skin appendage tumors in a study. During
the mean follow-up period of 3.4 (2-7) years, there was
no recurrent and metastasis of skin appendage tumors
in transplant patients.*?

Melanoma

Melanoma has been shown to increase 2-8 times in
transplant patients in different studies.?’-*** Melanoma
accounted for 6% of skin cancer in transplant patients
and this rate was found tobe higherin children (12-15%)
and African-American (17%) patients.”> Melanoma
occurs more frequently in young patients and males,
with an average of 4-5 years after transplant.?’>>°In
transplant patients, the intermittent sun exposure,
light skin color, presence of multiple dysplastic nevus
and family history of melanoma are risk factors.

The clinical features of melanoma are not different in
transplant patients compared to normal individuals.
Early stage melanoma (Breslow < 2 mm) has the same
prognosis in these patients, whereas advanced stage
melanoma (Breslow > 2 mm) is more aggressive in
transplant patients.?"*’

The sentinel lymph node biopsy should be performed
in patients with Breslow thickness higher than 0.75 and
with mitotic index > 1 /mm?. Although it is recommended
to reduce the dose of immunosuppressive therapy in
transplantation patients who have developed melanoma,
other treatment options are determined by the tumor
stage and the presence of metastasis.”!

Kaposi’s sarcoma (KS)

Kaposi’s sarcoma is a rare vascular tumor. However, its
incidence has increased 400-500 times in transplant
patients, and it constitutes 5.7% of all cancers.”" 3¢ It
occurs on an average of 13 months after transplantation,

earlier than non-melanoma skin cancers.% 3¢

HHV-8 can be demonstrated in all epidemiological
and clinical types and all histological stages of KS
by PCR or immunohistochemistry.*"*® HHV-8 can be
transmitted through sexual intercourse, blood, other

body fluids, and organ transplants. In transplant
patients, KS develops by reactivation of the latent
virus, as well as the transmission of HHV-8 from the
transplanted organ.*!

KS carries the risk of spreading to the skin and
internal organs and leading to death. The skin and
mucosal lesions are seen in more than 75% of patients
who developed KS after organ transplantation, and 25-
50% of internal organs may be involved.’®*® The 5-year
survival rate of iatrogenic KS after transplantation is
around 69%.%!

In KS patients, the treatment is primarily to reduce

and modify immunosuppressive therapy. The
complete remission rate has been reported with 25-
30% reduced dose of immunosuppressive treatment
without additional treatment.’ It has been shown that
replacing treatment with m-TOR inhibitors, besides
reducing the dose of immunosuppressive drugs,
leads to improvement in KS lesions.*® Other advanced
treatment modalities include excision, radiotherapy,
intra-lesion bleomycin, anthracyclines, interferon, and

local imiquimod.*!
Soft tissue tumors-sarcomas

Atypical fibroxanthoma, malignant  fibrous
histiocytoma and leiomyosarcoma of the skin are
rarely reported sarcomas in transplant patients except

for KS.%2!
Cutaneous lymphomas

Lymphoid diseases are observed at 1-5% after organ
transplant.*! The heart, lung and liver recipients carry
more risk than kidney recipients.?! Very few primary
skinlymphomas have been reported in organ recipients.
Cutaneous lymphomas are seen 5-8 years after
transplant.** 70% of reported cutaneous lymphomas
are T cell-derived and 30% are derived from B cells.*!
Most post-transplant B cell lymphomas are associated
with EBV*' The prognosis of cutaneous lymphomas
seen in transplant patients varies according to the type
of lymphoma and the immune status of the patient.
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General principles of skin cancer man-
agement in transplant patients

Sun protection

UV exposure is the most important preventable cause
of melanoma and non-melanoma skin cancer. In order
to prevent skin cancers, sun protection is one of the
most effective measures in the community and in
immunocompromised patients.

The patients should be advised to use a high-protective
sunscreen against UV-A and UV-B. The sunscreen
creams should be applied at an amount of 2 mg/cm?
to the areas which are exposed to the sun at 365 days
of the year, including the winter season. Additional
protective measures, such as clothing and hats, should
also be recommended. Patients should be advised not
to be outdoors during the morning between 11 am and
3 pm.°

It is recommended to follow the vitamin D levels of the
patients against the risk of decreasing the vitamin D
level theoretically. Serum 25 OH-D3 should be higher
than 75 nM or 30 ng/ml. The values below 30 nM or 12
ng/ml are considered to be severe vitamin D deficiency.
The patient is required to take complementary
treatment according to the state of vitamin D.

Reducing and changing the dose of
immunosuppressive therapy

The type, dose, and duration of immunosuppressive
therapy are closely related to the development of
skin cancer and infection. In order to prevent and
treat skin disease, the gain-loss balance should
be evaluated individually in each patient without
causing tissue rejection while reducing or modifying
immunosuppressive therapy. The patient’s age,
treatment, disease-specific risks, organ tissue HLA
match, time elapsed after transplantation, and patient’s

history of tissue rejection should be considered.*

Immunosuppressive therapy can be modified by
reducing the dosage of current drugs or “triple

therapy” can be switched to “dual therapy”. As
studies have shown increased malignancy risk
with calcineurin inhibitors, replacement of these
therapies with m-TOR inhibitors may be another
option. Azathioprine causes not only cancer with its
immunosuppressive effect but also increases the risk of
skin cancer by increasing the sensitivity to ultraviolet
rays.”” If the patient has a moderate or high risk of
SCC and the transplanted organ functions are stable,
the replacement of azathioprine treatment with other
anti-metabolite mycophenolate salts is considered.*
Although mycophenolate salts have been shown to
reduce the risk of skin cancer, physicians should be
kept in mind that it is a strong immunosuppressant
and increases the risk of infection. Anti-tumoral and
anti-viral effects of m-TOR inhibitors in vivo and in
vitro have been demonstrated.® '>-?! The studies have
shown that reduction of calcineurin inhibitor dose or
adding m-TOR inhibitors to the treatment or using
m-TOR inhibitor instead of the direct calcineurin
inhibitor, decreased cancer formation.* Again, in these
studies, it was observed that the addition of m-TOR
inhibitors to the treatment significantly increased
organ rejection, but it was important to make these
treatment changes in appropriate patients. The m-TOR
inhibitor is an appropriate immunosuppressive
treatment option in KS patients because of the direct
therapeutic effects and allows to reduce the dose of
other immunosuppressive therapies. In patients with
moderate and high-risk SCC and KS, it is recommended
to add m-TOR inhibitors if the organ functions are
stable.* In a study, no significant difference was found
between the rapid cut-off of corticosteroid treatment
after transplant and high-dose long-term use in terms
of organ transplant.* Various studies are underway
in terms of immunosuppressive regimens that do not
contain steroids and calcineurin inhibitors, and new
treatment protocols that are not oncogenic or does not
weaken the immune system.

Preventive treatments for skin cancer

Acitretin, which has an important role in the treatment
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of some dermatological diseases, is a systemic retinoid
agent that has been shown to be a preventive agent
in SCC formation in patients with transplant and in
other patients. The reduction rate of SCC in various
studies has reached 85%.%*"-* Systemic retinoid use
is recommended for patients with moderate and high
risk SCC, metastatic SCC, systemic SCC, annually one
or more SCC occurrence, multiple SCC in the head and
neck region, sudden and multiple keratoacanthoma
output, history of SCC and leukemia/lymphoma,
intense actinic keratoses in one area, if organ functions
are stable (level of evidence A) (Table 2).%7-4

Table 2. Patients appropriate for systemic retinoid use

Moderate and high risk SCC

Metastatic SCC

Annually one or more SCC occurrence
Multiple SCC in the head and neck region
Sudden and multiple keratoacanthoma output
History of SCC and leukemia / lymphoma

Intense actinic keratoses in one area

SCC, squamous cell carcinoma

Skin cancer prevention treatment should be continued
for a lifetime as well as the current tumor treatment.
Systemic retinoid therapy can be added to reduce
morbidity and mortality in high-risk and metastatic
patients who cannot be operated.* The use of acitretin
is useful in the treatment of common viral warts in
this patient group as well as in anti-tumoral activity.®

Acitretin is usually used at a dose of 0.4 mg/kg/ day.
Most authors recommend that the dose should be
started at 10 mg/day every other day and by increasing
the dose gradually every 2-4 weeks. If the final dose
cannot be tolerated by the patient, it is recommended
that the previous tolerable dose is continued.” The
typical dose-dependent and reversible side effects are
mouth dryness and hair loss. For the first two months of
treatment transaminases, creatinine and lipids should
be examined every two weeks, then once a month. It

should not be used in combination with tetracycline,
methotrexate and other A vitamins. Fertile women
should use effective contraception for three years after
the treatment is completed. Therefore, in women with
childbearing potential, isotretinoin, another retinoid
derivative, which is safe for pregnancy after one month
of treatment termination, is preferred.

Multiple fast-growing aggressive SCC clearances have
been reported with rebound effect when retinoid
therapy is discontinued.” In cases where retinoid
therapy is to be discontinued, it is recommended

to slowly reduce the dose to prevent this rebound
effect.**

Currently, studies are ongoing about treatment
of advanced stage SCC in transplant patients,
investigating the effectiveness of capecitabine and
EGFR inhibitor use or a-MSH analogues as a treatment
option for systemic sunscreen.”
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