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INTRODUCTION

Nonmelanoma skin cancer (NMSC) is the most common malignancy, affecting
more than 1 million people in the United States alone. Basal cell carcinoma

(BCC) and cutaneous squamous cell carcinoma (SCC), which constitute almost 99%
of NMSC, are curable in nearly all cases. However, in certain high-risk patients, par-
ticularly organ transplant recipients, or other immunosuppressed patients, BCC/SCC
can have an aggressive course, is more likely to recur and metastasize and may be
life-threatening. BCC/SCC can usually be treated successfully with surgical or
destructive modalities in most low-risk patients. For high-risk patients, who often
have increased frequency of tumors as well as a high tumor burden (possibly >100
lesions per year), surgical approaches may be impractical and particularly burden-
some. For these patients, other therapies such as topical agents, or photodynamic
therapy may be an option. About 30% to 50% of patients with a first BCC or SCC
will develop another lesion within 5 years, and 70% to 80% of SCC recurrences
occur within 2 years of initial therapy, underscoring the need for close surveillance
and monitoring. The high risk for development of second lesions among patients
with a history of BCC or SCC has also prompted efforts to develop chemopreventive
agents and strategies to prevent or reduce the incidence of new precancerous
lesions, BCC and SCC. While a variety of topical agents are under investigation, sys-
temic chemoprevention with oral retinoids is the most studied approach. Oral
retinoids, particularly acitretin, have been shown to reduce the incidence of
BCC/SCC recurrences in a variety of high-risk patient groups, including organ trans-
plant recipients, patients with genetic susceptibility to BCC/SCC, and psoriasis
patients who have undergone PUVA therapy. Psoriasis patients in particular may
benefit from acitretin chemoprevention as it is an approved agent for psoriasis.

This supplement to Skin & Aging is designed to educate dermatology profession-
als on current and novel treatment options for BCC/SCC and to provide guidance
on treatment and chemoprevention strategies for the high-risk BCC/SCC patient.
The first section discusses the epidemiology and pathogenesis of BCC/SCC, with
a focus on risk factors and the populations at high risk for developing BCC/SCC.
The pathogenesis of BCC/SCC is elucidated to provide a better understanding of
why particular populations are at higher risk. The second section reviews the
diagnosis, staging and current treatment options for BCC/SCC, including surgical
options, radiation therapy, cryotherapy, topical therapies and photodynamic thera-
py. The final section discusses the management of high-risk BCC/SCC patients,
with a focus on chemopreventive strategies, particularly systemic retinoid therapy.
Case examples are provided at the end of the last article to increase understand-
ing of clinical scenarios in which systemic chemoprevention may be warranted.



S
kin cancers (nonmelanoma and melanoma) are the
most common of all cancers, accounting for >50% of all
malignancies.1 Nonmelanoma skin cancer (NMSC) is

the most prevalent form of skin cancer in the United States, but
exact incidence figures are not available since NMSC cases are
not reported to national cancer registries.1 It is estimated that 
1 to 2 million cases occur annually in the United States,1,2 with
the prevalence among men more than double that in women.1

Although NMSC is a common malignancy, NMSC-related
mortality is relatively low compared with the death rate associ-
ated with melanoma (see Table 1.1) and other cancers (see
Figure 1.1); moreover, the mortality rate has decreased about
30% in the last 30 years.1 However, certain patient subgroups
are especially susceptible to aggressive NMSC and have a
higher likelihood of NMSC-related mortality. These include
organ transplant recipients and other patients who are
immunosuppressed as a result of immunosuppressive therapy
or disease. About 1,000 to 2,000 NMSC deaths occur each
year, primarily among these populations.1

Individuals who have had an NMSC have a high likelihood
of developing second lesions. An estimated 30% to 50% of
patients who develop an NMSC will have another lesion with-
in 5 years of the initial NMSC diagnosis,3 suggesting that
treatment as well as prevention of new lesions are important
goals in the management of NMSC, particularly in high-risk
populations. Patients with NMSC are also more likely to
develop malignant melanoma.3

TYPES OF NONMELANOMA SKIN CANCER
Although there are several types of NMSC, the most com-

mon are basal cell carcinoma (BCC) and squamous cell car-
cinoma (SCC).1 Of the 1 million or so cases of NMSC, the vast
majority (~80%) are BCC and ~20% are SCC.1

Basal cell carcinomas, as their name indicates, begin in the
basal cell layer of the epidermis and commonly occur on sun-
exposed areas of the skin such as the head and neck. They

are usually indolent tumors, but if left untreated, can invade
the subcutaneous layer and even bone. The recurrence rate
is about 35% to 50%. Once found almost exclusively in mid-
dle-aged and older adults, BCC is being increasingly diag-
nosed in younger adults, likely as a result of increased sun
exposure in this age group.1

SCC is less common, accounting for 10% to 30% of all skin
cancers, but they are more aggressive tumors. Like BCC,
SCC lesions commonly appear on sun-exposed surfaces
such as the face, ear, neck, lip and back of the hands, but also
on non-exposed areas such as the genitals. SCC may begin
in skin ulcers, in scars or in actinic keratotes. In the general
population, invasion of regional lymph nodes and distant
metastasis is uncommon; however, in high-risk patient groups
such as organ transplant recipients, local and distant spread
of these tumors is more likely.1,4

In the general population, BCC occurs much more frequent-
ly than SCC, in about a 4:1 ratio; however, in organ transplant
recipients and other high-risk patients, this ratio is reversed,
with SCC much more common than BCC.5

RISK FACTORS FOR BCC/SCC
Known risk factors for BCC/SCC include previous history of

skin cancer, excess UV exposure (either to sunlight or psoralen
and UVA radiation), exposure to certain toxins or radiation, fair
skin, male gender, long-term skin inflammation or injury, genet-
ic disorders (albinism, xeroderma pigmentosum), immunosup-
pression (due to immunodeficiency disease or immunosup-
pressive therapy), and genetic susceptibility to cancer.1

The primary environmental risk factor for BCC/SCC is expo-
sure to UV radiation from sunlight or artificial tanning lamps.1

Individuals living in areas with greater sun exposure, such as
the Southwestern United States, or at high altitudes are at
higher risk for BCC/SCC.1 Those who spend extended periods
of time in full sunlight without sufficient photoprotection or
under artificial tanning lamps are also at high risk for BCC/SCC.

EPIDEMIOLOGY AND
PATHOGENESIS OF
NONMELANOMA SKIN CANCER
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Fair- skinned individuals have increased susceptibility to UV
radiation-induced skin damage.1 Patients who are treated fre-
quently with psoralen and UVA radiation are another group at
increased risk. In these patients, the risk of BCC/SCC increas-
es with the cumulative UV dose, and very high UV doses are
associated with a greater tumor burden and an increased risk
of aggressive SCC.6 In the 1930s and 1940s, external ionizing
radiation was commonly used to treat acne, tinea infections,
psoriasis and eczema.  After a latency period of 20 to 40 years,
many patients treated with radiation have developed multiple
BCC/SCC around the radiation sites on the skin. The risk of
BCC for patients treated for acne with radiation is 17-fold high-
er than controls and the risk of SCC is 10-fold higher.7

Exposure to other environmental toxins, such as arsenic,
can also increase the risk of BCC/SCC.1

Men are twice as likely to develop BCC and three times as
likely to develop SCC. This is thought to be due to increased
sun exposure, particularly on the head and face, among men.1

BCC/SCC is more likely to occur over areas of skin that have
sustained long-term injury, chronic inflammation or damage,
such as scars from severe burns.1 Although the risk of develop-
ing BCC/SCC on these sites is small, cutaneous SCCs that arise
in areas of chronic scarring may be more likely to metastasize.3

Several genetic disorders increase the susceptibility to skin
damage from UV radiation and hence, the risk of BCC/SCC.
Xeroderma pigmentosum affects the ability of DNA repair
enzymes to correct the mutations induced by UV radiation.
Albinism increases the risk of skin cancer in general (both
melanoma and BCC/SCC) due to the absolute deficiency of
protective melanin. Basal cell nevus syndrome predisposes
individuals to early onset of multiple BCCs. Other rare genet-

ic disorders associated with an increased risk of BCC/SCC
include Bazex syndrome and Rombo syndrome. Sporadic
cases of BCC have been linked to genetic mutations in the
tumor-suppressor PTCH gene system located on chromo-
some 9q. Mutations in tumor suppressor gene p53 and in
the ras and fos oncogenes are thought to play a role in the
development of SCC.3

Immunosuppression, from immunosuppressive therapy (eg,
oral glucocorticoids, cyclosporine, anti-graft rejection drugs) or
from immunosuppressive disease (eg, HIV/AIDS, lymphoma), is
another major risk factor for BCC/SCC. Several studies have
linked human papilloma virus (HPV), a tumorigenic virus, with
BCC/SCC. HPV DNA has been detected in ~60% of SCC and
~28% of BCC compared with only 4.7% of normal skin samples
in nonimmunosuppressed patients.8 In immunosuppressed
patients, such as transplant patients, up to 90% of skin cancers
may contain HPV DNA. Moreover, infection with specific HPV
subtypes, including HPV-16, 31, 35 and 51, are associated with
an increased risk of BCC/SCC.
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TABLE 1.1. 2007 ESTIMATED SKIN CANCER
ANNUAL INCIDENCE AND MORTALITY

INCIDENCE MORTALITY

Nonmelanoma skin
cancer >1,000,000 2,740

Melanoma 59,940 8,110

Source: American Cancer Society. Cancer Facts and Figures 2007. Atlanta, GA: American
Cancer Society; 2007.



HIGH-RISK POPULATIONS
Populations at particularly high risk for developing

BCC/SCC include organ transplant recipients, other
immunosuppressed patients (eg, patients with HIV/AIDS,
lymphoma, or undergoing immunosuppressive therapy),
psoriasis patients who have received PUVA treatment, and
patients with rare genetic conditions such as xeroderma pig-
mentosum (see Table 1.2).  

Organ Transplant Recipients

Organ transplant recipients (OTRs) constitute the largest pop-
ulation at high risk for developing BCC/SCC. BCC/SCC is the
most common malignancy among OTRs. Among OTRs, the
risk for developing SCC is ~65 times that in the general popula-
tion,9 and the risk for developing BCC is increased 
~10-fold.10 The risk of BCC/SCC increases with time after trans-
plantation (see Figure 1.2). The estimated mean 10-year inci-
dence of BCC/SCC in the OTR population ranges from 10% to
45%.11 In  addition, the age of onset of BCC/SCC is about 
10 years earlier in OTRs than in the general population.12

In OTRs, BCC/SCC is associated with significantly higher
morbidity and mortality, a higher tumor burden, and more
aggressive tumors. OTRs are at high risk for metastasis and
death from SCC. The risk of BCC/SCC also varies with the
kind of transplantation, with a 2- to 3-fold higher risk for car-
diac transplant patients compared with renal transplant
patients, most likely because more potent immunosuppres-
sive drugs are required for cardiac transplants.11,13

The risk factors for BCC/SCC in the OTR population are the
same as those for the general population and include fair skin,
sun exposure, increasing age and history of BCC/SCC.
However, these risk factors are amplified in the OTR popula-
tion. OTRs also have transplantation-specific factors that
increase the risk of developing BCC/SCC .11

In transplant patients, the risk of BCC/SCC is directly relat-
ed to the degree of sun exposure. In one study, the mean
time between transplantation and detection of BCC/SCC
was a function of geographical latitude, a correlate of sun
exposure.14 In another study by Bavinck et al, the hazard
ratio for development of BCC/SCC among renal transplant
patients was 2.4 for those with moderate versus low cumu-
lative lifetime sun exposure and 47.6 for those with high sun
exposure versus low sun exposure.15 The effect of increasing
age on the risk of BCC/SCC can be explained by higher
cumulative lifetime sun exposure. Interestingly, in the above
study, sun exposure before the age of 30 was found to con-
tribute more to the risk of developing BCC/SCC than expo-
sure after the age of 30.15

A history of BCC/SCC is a strong risk factor for additional
lesions post-transplant. Among renal transplant patients who
had skin cancer prior to transplantation, 76% developed
additional skin cancers post-transplant. In addition, the tumor
burden in these cases was particularly high, with an average
of 16.5 lesions per patient.16

As discussed previously, HPV may play an etiologic role in
BCC/SCC. Among OTRs, the prevalence of HPV in
BCC/SCC is nearly double that among nonimmunosup-
pressed patients (see Table 1.3).17

OTRs receive lifelong post-transplant immunosuppressive
therapy to prevent graft rejection. This chronic immunosup-
pression significantly increases the likelihood of developing
BCC/SCC. The duration and level of immunosuppression is
directly related to the incidence of BCC/SCC post-trans-
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TABLE 1.2. POPULATIONS AT HIGH RISK FOR NMSC

Organ transplant patients (cardiac > renal > liver)

Immunosuppressed patients
• HIV/AIDS
• Lymphoma
• Rheumatoid arthritis patients undergoing

immunosuppressive therapy

Psoriasis patients receiving PUVA treatment

Patients with genetic disorders
• Xeroderma pigmentosum
• Albinism
• Basal cell nevus syndrome
• Rombo syndrome
• Bazex syndrome

Patients with extensive sun exposure

Patients with radiation-induced BCCs

Patients with history of BCC/SCC



plant.11 Commonly used immunosuppressive agents in trans-
plant patients include cyclophosphamide, cyclosporine, aza-
thioprine and prednisone. 

Some agents, such as azathioprine, are directly carcino-
genic and have been found to induce tumors in murine mod-
els.18 Azathioprine therapy is also associated with an
increased incidence of SCC; this may be explained by a recent
finding that azathioprine sensitizes DNA to UVA radiation19 and
may enhance UV-induced carcinogenesis. Other agents such
as cyclosporine may increase the risk of BCC/SCC by
decreasing the latency period of tumors or by inducing trans-
forming growth factor-beta production by tumor cells.20

Cyclosporine is associated with cutaneous malignancy in
OTRs as well as other at-risk populations. A 5-year cohort
study of 1,252 psoriasis patients treated with cyclosporine
found a six-fold increase in the incidence of skin cancer after
a mean follow-up of 1.9 years but no increase in non-skin can-
cer.21 Cyclosporine also appears to inhibit local DNA repair and
apoptosis in human keratinocytes after UV radiation.22

Certain combinations of immunosuppressive agents are more
likely than others to induce skin cancer. In OTRs, the combina-
tion of cyclosporine, azathioprine and prednisone (CAP) is asso-
ciated with two- to three-times the risk of BCC/SCC compared
with azathioprine and prednisone.9 However, the level of
immunosuppression achieved with these combinations may be
more important than the individual agents themselves.23 The
newer immunosuppressive agent sirolimus (rapamycin) does
not appear to induce BCC/SCC in OTRs and may even reduce
the risk of skin cancer when given with cyclosporine.24

BCC/SCC tumors are considerably more aggressive in
OTR patients than in the general population and are more
likely to result in metastasis and death. In a study of 455 heart
transplant patients in Sydney, Australia, 27% of deaths 
4 years after transplant were attributed to skin cancer.12

The tumor burden is also very high in OTRs. In an analysis
of renal transplant patients, the average number of BCC/SCC
tumors was 12.6.16 A history of BCC/SCC before transplanta-
tion has been found to be associated with a higher tumor bur-
den post-transplant.25

Other Immunosuppressed Patients

Other immunosuppressed patients at high risk for developing
NMSC include those with diseases such as HIV infection/AIDS
or lymphoma that decrease immune activity and patients with
autoimmune diseases such as psoriasis or rheumatoid arthritis
who are undergoing immunosuppressive therapy. 

While Kaposi’s sarcoma is a relatively rare form of NMSC in
the general population, it is common in patients with HIV
infection/AIDS. The advent of highly active antiretroviral ther-
apy has led to significant reductions in the incidence of
Kaposi’s sarcoma in HIV/AIDS patients. However, in HIV-
seropositive patients, the incidence of NMSC other than
Kaposi’s sarcoma as well as other non-skin cancers is signif-
icantly higher than among seronegative patients.26,27

The increased risk of SCC and other skin cancers among
patients with lymphomas is thought to be due to shared risk
factors. Both types of cancers are associated with excess
exposure to UV light and radiation. In one study of patients in
Denmark,28 the relative risk of developing SCC was 5.5 (95%
CI 4.6–6.6) among non-Hodgkin’s lymphoma (NHL) patients
and 8.6 (95% CI 7.2–10.3) among patients with chronic lym-
phocytic leukemia. Similarly, there was a two-fold excess risk
of developing NHL among patients with SCC, suggesting that
exposure to UV light is a common risk factor. Because of this
interaction between the two malignancies, it is recommended
that patients with BCC/SCC be monitored for NHL develop-
ment and that those with NHL have frequent skin exams to
monitor BCC/SCC development.29

Patients with rheumatoid arthritis have an increased risk of
developing BCC/SCC after adjusting for baseline risk factors such
as male gender, Caucasian race and history of NMSC.30 Among
rheumatoid arthritis patients, BCC/SCC was associated with the
use of prednisone and tumor necrosis factor (TNF) inhibitors alone
or with methotrexate.30 However, a retrospective analysis of the
clinical trials and postmarketing surveillance databases for patients
treated with the TNF inhibitor etanercept for up to 5 years showed
no increase in the incidence of cutaneous SCC compared with the
general population.31 Use of oral glucocorticoids, a commonly
used therapy in rheumatoid arthritis, has also been associated with
an increased risk of BCC/SCC.32,33 Oral glucocorticoids induce pro-
found immunosuppression and this lack of immunosurveillance
activity may allow these cancers to proliferate.

Psoriasis Patients

Psoriasis patients are at increased risk of developing
BCC/SCC primarily because of the types of therapy used
in the treatment of psoriasis. The risk of developing
BCC/SCC after psoralen plus ultraviolet A (PUVA) therapy
persists even 15 years after therapy is discontinued, sug-
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TABLE 1.3. PREVALENCE OF HPV IN BCC/SCC

PREVALENCE OF HPV IN BCC/SCC

RENAL TRANSPLANT
PATIENTS

NONIMMUNOSUPPRESSED
PATIENTS

BCC 65% 31%

SCC 60% 36%

Source: Shamanin et al. J Natl Cancer Inst. 1996;88:802-811.



gesting that these patients must be carefully monitored
even after completion of therapy.34 The risk of SCC
appears to be dose-related, with the risk increasing with
greater number of psoralen/UVA treatments. Exposure to
other agents such as cyclosporine or methotrexate during
psoriasis therapy may compound the risk as these agents
may act as co-carcinogens. 

Patients with Genetic Disorders

Xeroderma pigmentosum is a rare autosomal recessive dis-
order characterized by mutations in the genes that code for
DNA excision repair enzymes. Patients with xeroderma pig-
mentosum have a 1000-fold increased risk of developing

BCC/SCC compared with the general population and the
median age of onset of skin malignancies is only 8 years com-
pared with 58 years for the general population.35

Basal cell nevus syndrome (also called Gorlin’s syndrome)
is a rare genetic disorder characterized by mutations in the
PTCH gene that predisposes individuals to early onset of mul-
tiple BCC, usually before the third decade of life.

PATHOGENESIS OF NMSC
The primary etiologic factor in the pathogenesis of NMSC

is exposure to UV radiation. UV radiation, both UV-A (320-
400 nm) and UV-B (290-320 nm), can induce DNA damage,
specifically the formation of covalent bonds between two
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adjacent pyrimidines (CC, TT or CT) on a single DNA strand.
These cyclobutane pyrimidine dimers are normally repaired by
nucleotide excision repair enzymes before replication.
However, if the repair does not occur, is not complete or is
delayed, DNA polymerase pairs adenine dinucleotide (AA)
opposite any unrepaired pyrimidine dimers. If AA is inserted
opposite a TT, there is no further mutation since an AT pairing
is normal. However, if the AA is inserted opposite a CC or CT
linkage, a CC → TT or C → T mutation occurs (see 
Figure 1.3).36 A key gene in the regulation of cell proliferation
is p53 tumor suppressor gene. The role of p53 is to halt the
cell cycle until any DNA damage is repaired and to induce cel-
lular apoptosis if severe DNA damage has been sustained.
Mutations in p53, particularly UV-induced C → T mutations,
and mutations in other regulatory genes that control cellular
proliferation are commonly found in patients with NMSC.36

Another factor in the pathogenesis of NMSC is UV-induced
immunosuppression. UV radiation downregulates cell-medi-
ated immunity by inhibiting the function of antigen-presenting
cells, decreasing Langerhans’ cell density, inducing T-cells

with suppressor activity and inducing the release of immuno-
suppressive cytokines.37,38 This downregulation of the immune
system defuses the attack on the highly antigenic UV-induced
tumor cells and allows them to proliferate. Another mecha-
nism of UV-induced immunosuppression involves the pho-
toreceptor molecule trans-urocanic acid. Trans-urocanic acid
is found on the stratum corneum of the skin. Upon UV irradi-
ation, it undergoes isomerization to cis-urocanic acid, which
is more easily absorbed into the skin. Once absorbed, cis-
urocanic acid may interact with dermal mast cells and inhibit
the contact hypersensitivity reaction.39

The high prevalence of HPV DNA in skin cancer lesions in
both immunocompetent and immunosuppressed patients sup-
ports a role for HPV infection in the pathogenesis of NMSC,
although that role has not been elucidated. It has been hypoth-
esized that HPV and UV exposure interact in several ways to
accelerate NMSC (in particular, SCC) development. UV-
induced immunosuppression, in addition to immunosuppres-
sion induced by therapy or disease, may allow HPV to repli-
cate. The E6 viral protein found in many HPV subtypes has
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been shown to inhibit apoptosis in response to UV-induced
damage by interacting with the p53 tumor suppressor gene.40

The interaction of these factors explains the particularly high
risk of SCC in immunocompromised patients and the depend-
ence of that risk on sun exposure. The immunosuppressed state,
compounded by UV-induced immunosuppression, allows UV-
induced mutations to occur without adequate surveillance or
repair and also allows HPV to replicate. The HPV viral proteins
further reduce the likelihood of repair by inhibiting apoptosis of
abnormal keratinocytes, perpetuating these tumorigenic species
and increasing the incidence of NMSC (see Figure 1.4). n
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W
hen detected and treated in early stages, both
basal cell carcinoma (BCC) and squamous cell
carcinoma (SCC) are associated with very high

cure rates. However, in high-risk patients such as organ-
transplant patients (OTRs), SCC can be aggressive and
sometimes fatal, underscoring the need for early diagno-
sis and treatment. 

A suspicious lesion, particularly in high-risk patients, should
prompt an immediate workup for BCC and SCC, beginning with
a complete medical history and physical examination. For both
types of nonmelanoma skin cancer (NMSC), a complete skin
examination should be performed because patients with skin
cancer often have additional precancerous lesions or cancers in
sun-exposed areas of the skin.1 The medical history should
probe for use of immunosuppressive medications, sun expo-
sure, exposure to radiation or other environmental toxins, and
history of severe sunburns in childhood and adolescence. For
SCC, the physical exam should also include an examination of
the regional lymph nodes as these patients may also be at risk
for metastatic disease.1

When presented with a suspicious lesion, a skin biopsy
should be performed. In patients with SCC, a palpable
regional lymph node may prompt a fine-needle aspiration or
lymph node biopsy to confirm the diagnosis. If positive, imag-
ing studies should be performed as clinically indicated.
Preoperative imaging studies may help assess soft tissue or
bone involvement.1 In high-risk patients, there is a low thresh-
old for performing skin biopsies. Any suspicious lesions
should be biopsied promptly.

The American Joint Committee on Cancer staging system for
NMSC is presented in Table 2.1.2 Unlike other cancers, the
choice of treatment of NMSC is not based on the stage of the
disease but rather takes into consideration several other factors
such as risk of recurrence, location of the tumor, histology of the
tumor (ie, growth pattern, grade, differentiation), and type of
patient  (immunosuppressed vs immunocompetent).

PRIMARY TREATMENT OF NMSC
Treatment Guidelines and Principles

The National Comprehensive Cancer Network (NCCN)
guidelines on the treatment of BCC and SCC are divided into
distinct algorithms for low-risk and high-risk tumors of each
type. High-risk tumors are those that have a high likelihood of
recurrence or metastasis. Clinical risk factors include tumor
location and size, the status of the tumor borders, whether
the tumor is primary or recurrent, whether the tumor occurs
in the setting of immunosuppression and whether the tumor
occurs on a previously irradiated site.1

BCC/SCC that occurs on the mask area of the face or on
the head and neck are more likely to recur or metastasize
than those that occur on the trunk or extremities. Similarly,
SCC that develop in mucosal surfaces, on the ear or on the

genitalia are more likely to metastasize than those that occur
in other areas. Tumors that occur in previous sites of radio-
therapy are also considered high-risk tumors. Tumor size
must be considered when planning therapy, as recurrence is
more likely when tumors in high-risk areas are ≥6 mm in size
and when tumors in moderate-risk areas are ≥10 mm in size.1

Histological subtype and the degree of perineural involve-
ment are also factors to consider in designating a tumor as
high-risk. Certain histological subtypes of BCC and SCC have
an aggressive growth pattern that increases the likelihood of
metastasis. Perineural involvement may manifest as clinical
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Tumors that occur in previous
sites of radiotherapy are also
considered high-risk tumors.



symptoms such as pain, burning, stinging, anesthesia, pares-
thesia, facial paralysis, diplopia or blurred vision, and greatly
increases the risk of recurrence.1 High-risk and low-risk BCC
and SCC are described in Table 2.2 and Table 2.3.

The goal of primary treatment of NMSC is cure of the can-
cer, with maximal preservation of function and cosmesis.
Although surgical methods are the most effective approaches
to effect a cure, radiation therapy may also be considered in
many cases as primary treatment depending on desired levels
of function and cosmesis and patient preference. For patients
with low-risk superficial BCC or SCC for whom surgery or radi-
ation is contraindicated or poses a risk, topical therapies such
as 5-fluorouracil or imiquimod, photodynamic therapy or
cryotherapy may be considered to achieve desired results.1 In
certain patients at high risk for primary tumors and recurrence,
such as OTRs and other immunosuppressed patients, an
increased level of surveillance and chemoprevention strategies
may be indicated. These patients are also likely to develop
multiple tumors over large areas of skin, which may not be
amenable to surgical cure.

Surgical Treatment Options
BCC and SCC are most often treated with surgery, which

offers the best results according to an evidence-based
review of the literature. In patients with localized disease, sur-
gical techniques that are currently used include electrodessi-
cation and curettage (ED&C), Mohs micrographic surgery
and surgical excision.

Electrodessication and curettage is an effective therapy
for low-risk tumors. However, certain tumors are not
amenable to ED&C, including tumors on hair-bearing sites
and those that penetrate to the subcutaneous layer. Tumors
that extend into follicular structures may not be adequately

removed using ED&C. If during the course of ED&C, the
subcutaneous layer is reached, therapy must be switched to
surgical excision because the efficacy of ED&C depends on
the ability to distinguish firm normal dermis from soft tumor
tissue. Since subcutaneous fat is softer than tumor tissue,
this may compromise the ability to adequately remove all the
tumor cells from a site.1

Another surgical option for BCC and SCC is excision with
postoperative pathologic assessment of clinical margins. This
approach is used for primary treatment of low-risk tumors
that extend into the subcutaneous layer, for re-excision of
low-risk primary BCC and SCC located on the trunk and
extremities if positive margins are obtained with the initial
excision, and for primary excision of larger high-risk tumors
located on the trunk and extremities, if 10-mm margins can
be taken. In general, BCC and SCC tumors that are <2 cm in
diameter with clearly defined borders can be completely
removed using 4-mm clinical margins. In any assessment of
clinical margins, a rim of erythema around an SCC must also
be considered part of the tumor. Therefore, the NCCN rec-
ommends wider clinical margins (4 mm to 6 mm) for SCC to
ensure complete removal after surgical excision.

If surgical excision can be performed with the recommend-
ed clinical margins, appropriate reconstructive approaches
should be used to close the defect. These include side-to-
side closure, skin grafting or secondary intention healing.
Intraoperative surgical margin assessment may be necessary
if tissue rearrangement or skin graft placement is required to
close the defect.1

Mohs micrographic surgery is the recommended therapeu-
tic approach for all high-risk BCC/SCC tumors. The tech-
nique involves excision of the primary tumor, mapping the
tumor site using an additional layer of tissue removed from
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TABLE 2.1. AMERICAN JOINT COMMITTEE ON CANCER (AJCC) STAGING OF NONMELANOMA SKIN CANCER

STAGE TUMOR NODAL INVOLVEMENT METASTASIS

0 Carcinoma in situ None None

I Tumor ≤2 cm in greatest dimension None None

II Tumor >2 cm but ≤5 cm in  greatest dimension None None

Tumor >5 cm in greatest dimension None None

III Tumor invades deep extradermal structures* None None

Any tumor Regional lymph node metastasis None

IV Any tumor Any lymph node involvement Distant metastasis

*Cartilage, skeletal muscle, or bone.
Source: American Joint Committee on Cancer Staging Manual, Sixth Edition (2002).



the site, examining the removed tissue layer to determine the
location of any additional cancerous tissue, and removing the
cancerous tissue from the appropriate locations in the tumor
site. This process is repeated layer by layer until cancer-free
margins are obtained. Mohs surgery maximizes the assess-
ment of deep and peripheral clinical margins, which increas-
es the likelihood of complete tumor removal, while minimizing
the amount of healthy tissue excised, which allows for simpler
reconstruction. The Mohs surgical technique is highly effec-
tive, with 5-year cure rates of 99% for primary BCCs and
93.3% for primary SCCs.3,4 Mohs surgery is indicated for the
treatment of recurrent tumors, incompletely excised tumors,
tumors larger than 2 cm, tumors with indistinct margins or
aggressive histology, tumors in areas with a high propensity
for recurrence and metastasis and tumors in areas where
maximal tissue conservation is required.

Radiation Therapy
Radiation therapy (RT) is an alternative to surgery for many

low-risk as well as high-risk tumors and results in good cure
rates and cosmesis when applied properly. According to the
NCCN guidelines, RT is appropriate only for older patients
because of a risk of additional lesions at the irradiation site
after 10 to 20 years. In addition, cosmetic results tend to
wane after several years.1 Low-risk tumors of the mask areas
of the face (central face, eyelids, eyebrows, periorbital area,
nose, lips, chin, mandible, preauricular and postauricular
skin/sulci, temple and ear), as well as tumors on the cheeks,
forehead, scalp and the sides and lower portions of the neck
(area M), are amenable to RT. In the treatment of high-risk
NMSC, RT may be considered for tumors <15 mm on the
mask areas of the face and tumors <20 mm in area M, if there
are no other high-risk factors. Low-risk and high-risk tumors
on the trunk and extremities as well as the genitalia, hands,
and feet, are generally not treated with RT.1

Cryotherapy
Cryotherapy, the use of liquid nitrogen to destroy tumor

cells, is generally used to remove smaller lesions with clearly
defined borders but may also be used for large superficial
tumors, multiple tumors, or tumors within scars in low-risk
sites that may not be amenable to surgical excision.
Cryotherapy is an option for patients for whom surgery poses
a risk (eg, those with bleeding disorders or older patients with
comorbidities).5 Cure rates are as high as with surgery — a
recent analysis indicated that the overall 30-year cure rate
was 98.6% in more than 2000 patients with new and recur-
rent BCC and SCC — however, the rates are dependent on
the skill of the individual physician.6 Contraindications to

cryotherapy include tumors with poorly defined borders, inva-
sive SCC, aggressive subtypes of BCC, recurrent skin can-
cers, and tumors in hair-bearing sites that are susceptible to
cryotherapy-induced alopecia. Scarring often occurs after
cryotherapy and there may be significant necrosis of healthy
tissue, which may cause persistent ulcers in some patients. 

Topical Therapies
When surgery or RT is contraindicated or impractical, top-

ical therapies may be considered, particularly for low-risk,
superficial cancers. These include 5-fluorouracil, imiquimod
and photodynamic therapy. Topical therapies are generally
associated with lower cure rates than surgery, RT or destruc-
tive therapies but may be useful particularly for tumors that
are in difficult locations.

5-Fluorouracil is a topical chemotherapy commonly
used for the treatment of actinic keratoses (AK) and
superficial BCC (sBCC). It is FDA-approved for the treat-
ment of AK and/or sBCC in a 0.5% cream for the once-
daily treatment of AK, a 2% cream and solution for the
twice-daily treatment of AK, and in a 5% cream and solu-
tion for the treatment of AK and sBCC. For sBCC, treat-
ment should continue for 4 to 6 weeks. Therapy results in
high histological cure rates of ~90%, with a mean time to
clinical cure of 10.5 weeks.7 5-Fluorouracil is not indicat-
ed for invasive or high-risk BCC/SCC. 
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TABLE 2.2. LOW-RISK AND HIGH-RISK
BASAL CELL CARCINOMAS

CLINICAL FACTOR LOW RISK HIGH RISK

Location/size
Area L <20 mm
Area M <10 mm
Area H <6 mm

Area L ≥20 mm
Area M  ≥10 mm
Area H ≥6 mm

Borders Well defined Poorly defined

Primary vs 
recurrent Primary Recurrent

Immunosuppression No Yes

Site of  prior RT No Yes

NMSC subtype Nodular,
superficial

Aggressive growth
pattern

Perineural
involvement No Yes

Source: National Comprehensive Cancer Network. Practice Guidelines in Clinical Oncology.
v.1.2007. Basal Cell and Squamous Cell Cancers. Available at: http://www.nccn.org.



Side effects of 5-FU include progressive inflammation,
erythema and erosions; contact dermatitis with intense pru-
ritus may occur.

The efficacy of an injectable gel containing 5-FU and epi-
nephrine that is administered intralesionally has been evaluat-
ed in the treatment of BCC. In this study of 122 patients with
BCC, six different regimens of the 5-FU/epinephrine gel were
compared; histological complete response was confirmed in
91% of evaluable tumors. In patients receiving 0.5 mL of  
5-FU/epinephrine gel three times per week for 2 weeks, the
histological response rate was 100%.8 The injectable 
5-FU/epinephrine gel has also been shown to  produce high
responses in patients with superficial SCC.9

Imiquimod is an immune response modifier that interacts
with toll-like receptor 7, found on dendritic and inflammatory
cells. In this way, imiquimod might facilitate disease recogni-
tion by immune cells and augment the immune response by
inducing the release and synthesis of cytokines such as inter-
feron-alpha, TNF-alpha, macrophage chemotactic protein,
and interleukins IL-1, IL-2, IL-6, IL-8 and IL-12. Imiquimod
may also act by enhancing the migration of Langerhans cells
to regional lymph nodes, which, in turn, could promote the
activation and recruitment of directed T-lymphocytes.

Imiquimod is approved by the FDA for the treatment of sBCC
as well as AKs. In the treatment of sBCC, the approved regimen
consists of once-daily application of 5% cream five times per
week for 6 weeks. In two identical, randomized, double-blind,
vehicle-controlled Phase III trials, patients were randomly
assigned to treatment with imiquimod cream or vehicle cream
once daily five or seven times per week for 6 weeks. The lesion
site was clinically examined 12 weeks after treatment, then
excised and evaluated histologically. Composite clearance rates
(clinical and histological response) were 75% and 73% for the five
times per week and  seven times per week groups, respectively.
Histological clearance rates were 82% and 79%, respectively.
Common adverse events included erythema, erosion, and scab-
bing/crusting.10 A third randomized, controlled trial from Europe
that enrolled 166 patients obtained similar results, with compos-
ite and histological clearance rates of 77% and 80% for patients
who received imiquimod seven times per week.11

The long-term safety and efficacy of this agent (5% cream
applied five times per week for 6 weeks) is being evaluated in
two ongoing 5-year clinical studies. Interim results from both
these studies indicate that at 2 years the proportion of
patients who are clinically clear of sBCC is less than at the ini-
tial 12-week follow-up.12,13 These data suggest that recur-
rence can occur in some of these patients and that ongoing
follow-up is required post-treatment. 

Photodynamic therapy (PDT) involves application of a
photosensitizing drug such as 5-aminolevulinic acid (5-ALA)
or its methyl ester (methyl aminolevulinate) to visible lesions,
followed by activation with light, most commonly with wave-
lengths of 640 nm (red light) or 400 nm to 450 nm (blue light).
Aminolevulinic acid selectively accumulates in tumor and dys-
plastic cells where it is converted into protoporphyrin IX
(PpIX). Photoactivation of PpIX generates cytotoxic reactive
oxygen species that selectively destroy malignant and hyper-
proliferative cells, leading to regression or destruction of can-
cerous tissue over several days.14 Topical PDT with 5-ALA
and visible blue light has been FDA-approved for the treat-
ment of nonhyperkeratotic AKs of the face and scalp. It is also
highly effective in the treatment of Bowen’s disease and
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TABLE 2.3. LOW-RISK AND HIGH-RISK SQUAMOUS
CELL CARCINOMAS

CLINICAL FACTOR LOW RISK HIGH RISK

Location/size
Area L <20 mm
Area M <10 mm
Area H <6 mm

Area L ≥20 mm
Area M  ≥10 mm
Area H ≥6 mm

Borders Well defined Poorly defined

Primary vs recurrent Primary Recurrent

Immunosuppression No Yes

Site of prior RT or
chronic inflammatory
process

No Yes

Rapidly growing
tumor No Yes

Neurologic symptoms No Yes

Degree of tumor
differentiation Well differentiated Moderately or

poorly differentiated

Adenoid,
adenosquamous,
or desmoplastic
subtypes

No Yes

Depth of tumor:
Clark level or
thickness

I, II, III, or <4 mm IV, V, or ≥4 mm

Perineural or vascu-
lar involvement No Yes

Source: National Comprehensive Cancer Network. Practice Guidelines in Clinical Oncology.
v.1.2007. Basal Cell and Squamous Cell Cancers. Available at: http://www.nccn.org.



superficial and thin nodular BCC. There is insufficient evi-
dence to support the use of PDT in patients with SCC. 

More recently, PDT has been studied in the treatment of
BCC  that is not amenable to surgery or radiation due to its
location or size. Topical PDT with methyl aminolevulinate was
compared with standard excision surgery in 101 patients with
previously untreated nodular BCC. Although tumor-free
response rates were not significantly different between the two
treatment modalities (98% for surgery versus 91% for PDT),
the recurrence rate tended to be higher with PDT. More
patients treated with PDT reported good or excellent cosmet-
ic outcome at 3, 12 or 24 months.15 In a second trial  involving
102 patients with difficult-to-treat BCC (eg, large lesions,
lesions in the mid-face, or patients at high risk for surgical
complications), PDT with  topical methyl aminolevulinate was
associated with a high histological complete response rate at
3 months (131 of 148 lesions; 89%). The estimated sustained
lesion complete response rate was 90% at 3 months, 84% at
12 months and 78% at 24 months. Again, these and other
data from trials of PDT in BCC underscore the need for con-
tinuing follow-up and monitoring for recurrence after PDT.16

Cosmetic outcome was reported as excellent or good in 79%
and 84% of patients at 12 and 24 months.17 Both 5-ALA and
methyl aminolevulinate have demonstrated similar efficacy in
the treatment of nodular BCC.18

PDT with methyl aminolevulinate has been compared with
cryotherapy and 5-FU in the treatment of Bowen’s disease
(SCC in situ).19 In this study, PDT was found to be superior to
cryotherapy and 5-FU therapy with  respect to sustained com-
plete response rate. Cosmetic outcomes were also superior in
PDT-treated patients.

Intralesional administration of 5-aminolevulinic acid has
been explored as way to enhance the photosensitivity and
the efficacy of PDT.20

Early data indicate that PDT may be a promising therapy in
preventing NMSC in immunosuppressed patients such as
OTRs and those with Gorlin’s syndrome.14 PDT may be con-
sidered as an option for the prevention of new AK lesions,
BCC and SCC in immunosuppressed patients. In OTR
patients with a very high tumor burden in whom surgery is
impractical, PDT offers an effective alternative.14

FOLLOW-UP CARE
In BCC/SCC patients, follow-up care and surveillance is criti-

cal because of the high risk of developing another lesion and the
increased risk of malignant melanoma in patients with a history
of BCC or SCC. The vast majority of SCC and BCC recurrences
occur within 5 years of the primary tumor, underscoring the need
for careful surveillance in the few years after treatment. Follow-up

care should include a complete skin examination, particularly in
previously treated sites. For patients with high-risk SCC, the skin
exam should be performed every 3 months; for those with low-
risk BCC, skin exam can be performed annually. Patients should
also be educated on the risks of sun exposure and the impor-
tance of photoprotection and skin self-examination.
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I
n patients with a high risk of developing multiple basal cell car-
cinoma (BCC) and squamous cell carcinoma (SCC), such as
organ transplant recipients (OTRs) and other immunosup-

pressed patients, the need for prompt diagnosis and treatment
is important. Management of BCC/SCC in the high-risk patient
comprises several components, including patient education;
stringent photoprotection to reduce further UV exposure; early
diagnosis and aggressive treatment of precancerous lesions;
surgery, radiation therapy or destructive therapy to remove
lesions, if feasible; often topical ± systemic chemoprevention for
patients at high risk for recurrence; and reduction of immuno-
suppression, if necessary, for patients undergoing immunosup-
pressive therapy.

PATIENT EDUCATION
Patient education regarding skin cancer prevention and

appropriate skin care should be extensive and repetitive. All
patients should be made aware of the importance of stringent
sun avoidance and protection. Patients at high risk for
BCC/SCC should receive appropriate, easy-to-read literature
on the subject and instruction on the basics of skin self-exam-
ination. Self-examination of all skin surfaces should be per-
formed monthly and patients should be able to recognize the
suspicious features of common skin cancers. Patients with a
history of invasive skin cancer should also be taught how to
perform self-examination of the lymph nodes. For organ trans-
plant recipients, patient education is best started immediately
post-transplant.1 A transplant handbook that discusses all
facets of patient education is often provided at OTRs. These
patients should also be aware of the importance of regular fol-
low-up with a dermatologist. The frequency of follow-up in
high-risk patients such as organ transplant recipients depends
on the history of nonmelanoma skin cancer (NMSC) (see 
Table 3.1) as well as the frequency of tumor development.
Patients with multiple lesions or one high-risk lesion should be
examined by a dermatologist at least every 3 months.

PHOTOPROTECTION
With regard to photoprotection, patients should be advised

to use a broad-spectrum sunscreen, wear protective clothing,
sunglasses and hats when outdoors, avoid sun exposure
when UV radiation intensity is highest (10 am to 4 pm) and
avoid tanning booths. Sunscreens are effective in preventing
UVA and UVB radiation damage as well as UV-induced
immunosuppression and complement other preventive thera-
pies. Sunscreens are safe, inexpensive and easy to use.
Patients should be instructed to apply sunscreen every morn-
ing before leaving the house and to reapply as necessary.

TREATMENT OF PRECANCEROUS LESIONS
The threshold for skin biopsy is low for high-risk patients. A

skin biopsy should be considered for any suspicious lesion
and such biopsies should be performed promptly. 

Precancerous lesions, such as actinic keratoses, should be
treated aggressively as soon as they develop. Actinic keratoses
may be treated using cryosurgery, topical 5-fluorouracil, topical
imiquimod, photodynamic therapy (PDT) or electrodessication
and curettage. Other therapies such as chemical peeling and
ablative skin resurfacing may also be considered.1 Lesions that
have atypical features or that do not respond to therapy should
be biopsied for further evaluation.1

TREATMENT APPROACHES
In high-risk patients, early and aggressive treatment of

BCC/SCC lesions is important. Although surgical excision,
Mohs surgery and radiation therapy are all possible options in
the treatment of high-risk BCC/SCC, these therapies may not
be applicable in many groups of high-risk patients due to a
large tumor burden, frequently occurring cancers or a setting
of immunosuppression. Surgery may be particularly burden-
some in patients with frequently occurring cancers or those
with multiple lesions. Destructive modalities such as
cryosurgery, laser ablation or electrodessication and curettage

TREATING THE HIGH-RISK
NONMELANOMA SKIN CANCER
PATIENT
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may be preferable in patients with a larger tumor burden since
several lesions can be treated in a single patient visit. In high-
risk patients, radiation therapy is more often used as adjuvant
treatment rather than primary treatment. In patients with mul-
tiple lesions on the dorsal hands and forearms, bloc excision
followed by split-thickness skin grafting may be considered in
exceptional cases. However, morbidity is significant with this
approach and the healing process may be prolonged.1

CHEMOPREVENTION
As discussed earlier, transplant recipients, other immuno-

suppressed patients and patients with certain genetic disor-
ders are at high risk of developing aggressive lesions that may
recur or metastasize. For these and other high-risk patients,
topical or systemic chemoprevention strategies designed to
reduce the risk of BCC/SCC should be considered. In most
of these high-risk groups, the benefits of chemoprevention
outweigh the adverse effects of treatment. Candidates for
chemoprevention include those with very high risk (ie, OTRs,
those with basal cell nevus syndrome or xeroderma pigmen-
tosum), those with moderately elevated risk (ie, patients who
have received radiation therapy for cancer or other disorders
and those with a history of NMSC), and less so those with a
possibly increased risk (eg, individuals with extensive actinic
damage or patients who are HIV-positive). The choice of
chemopreventive therapy and the mode of therapy (ie, topical
or systemic) depends on several factors, including the
risk:benefit ratio of the therapy, presence of co-morbidities
and consequences of immunomodulation.

Topical Chemoprevention Strategies

Topical agents that are being evaluated in the prevention of
NMSC include 5-fluorouracil, imiquimod, tretinoin, colchicine,
diclofenac, epigallocatechine gallate (EGCG), perillyl alcohol,
difluoromethylornithine, photodynamic therapy (PDT), sily-
marin and T4N5 endonuclease. 

Imiquimod and 5-fluorouracil are effective in treating
BCC/SCC but their chemopreventive effects have not been
demonstrated in rigorous clinical trials. However, these
modalities may find use in conjunction with systemic retinoid
therapy for the chemoprevention of BCC/SCC. 

Tretinoin is a topical retinoid that has demonstrated efficacy in
the treatment and prevention of AKs2 but its BCC/SCC chemo-
preventive effects in high-risk patients have not been proven.

Colchicine is an alkaloid with analgesic and anti-inflam-
matory effects. In a recent study, topical application of a 
1% colchicine gel resulted in complete healing of solar ker-
atoses in 7 out of 10 patients treated. There was no evi-
dence of systemic absorption.3

Diclofenac is a nonsteroidal anti-inflammatory drug with
significant activity against the COX-2 isoform of cyclooxyge-
nase. Diclofenac sodium 3% gel is approved for the topical
treatment of AKs. In a recently published series of six cases,
topical diclofenac 3% gel resulted in complete clinical and his-
tological clearance of AKs after 16 weeks of treatment in
three of six OTRs. An additional two patients had significant
improvement in their lesions.4

EGCG is a polyphenol derived from green tea extract that
has photoprotective and antioxidant effects. When applied
topically, it has been found to inhibit tumor cell lines and
reduce UVB-induced skin cancer and UVA-induced skin
damage in animal models, presumably through a mechanism
involving induction of interleukin-12 and promotion of IL-12-
mediated DNA repair.5-9 Intake of green tea is associated epi-
demiologically with a lower incidence of SCC.10 Ongoing trials
will determine whether there is an effect of topical EGCG on
the incidence of skin cancer in humans.

Perillyl alcohol is a monoterpene derived from citrus peel
that has been found to inhibit UVB-induced skin tumors in ani-
mals via inhibition of Ras farnesylation.11 A topical cream for-
mulation of perillyl alcohol is being developed. It is unknown
whether this compound will have any efficacy in humans.

Difluoromethylornithine (DFMO) is an irreversible inhibitor of
ornithine decarboxylase, a key enzyme involved in the pro-
motion of skin tumorigenesis. One study of 48 patients with
moderate-to-severe actinic keratoses on their forearms found
that a 10% topical hydrophilic ointment formulation of DFMO
applied for 6 months resulted in a ~24% reduction in the
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TABLE 3.1. FREQUENCY OF DERMATOLOGIC EXAMS
FOR PATIENTS AT HIGH RISK FOR NMSC

PATIENT CHARACTERISTIC INTERVAL OF
DERMATOLOGIC EXAM*

No other risk factors for
NMSC 12 months

NMSC risk factors present,
but no history of AK or
NMSC

6 to 12 months

1 NMSC or AK lesion present 3 to 6 months

Multiple NMSC present 3 months

1 high-risk NMSC present 3 months

Metastatic NMSC 1 to 3 months

*In rare cases, weekly follow-up may be required.
Source: Stasko T, et al. Dermatol Surg. 2004;30(4 pt 2):642-650.



number of AKs compared with placebo.12 There were no sys-
temic toxicities; ~15% of patients experienced moderate to
severe inflammatory reactions on DFMO-treated lesions that
required dose modification. Clinical studies of a topical for-
mulation and an oral formulation of DFMO are underway.

Preliminary studies in humans indicate that PDT may be of
use in preventing BCC and SCC in high-risk patients. In a study
by Wulf et al, 27 transplant patients were randomized to receive
PDT with methylaminolevulinate or no treatment. The mean time
to appearance of an AK lesion was 9.6 months for those treat-
ed with PDT versus 6.8 months for untreated patients.13 In
another study of 81 transplant patients, areas of skin treated
with PDT had fewer new AK lesions after 3 months compared
with untreated skin in a contralateral area. Additional clinical tri-
als with a larger  number of patients are necessary to confirm
the potential of PDT to prevent BCC/SCC in high-risk patients.14

Silymarin, derived from the milk thistle plant Silybum mari-
anum has been found to inhibit photocarcinogenesis via
immunomodulatory, anti-oxidant and anti-inflammatory effects.
This agent has been found to prevent skin tumors in a mouse
model.15 A recent in vitro study showed that silymarin attenuates
UVA-induced oxidative damage to human keratinocytes.16 Its
clinical effect in reducing skin cancers has yet to be proven.

T4 endonuclease V is a bacterial DNA repair enzyme that has
found utility in the prevention of BCC/SCC in patients with xero-
derma pigmentosum, a genetic defect in DNA repair enzymes.
T4 endonuclease V has been formulated into a liposome lotion
that can be applied topically. In a prospective, double-blind
study, 30 patients were randomized to receive T4N5 liposome
lotion or a placebo liposome lotion. The annualized rate of new
actinic keratoses was significantly lower in the T4N5 group (8.2
vs 25.9; P = 0.004) as was the rate of new BCC (3.8 vs 5.4).17

T4 endonuclease V is thought to work by preventing UV-
induced upregulation of interleukin-10 and other cytokines.18

Systemic Chemoprevention Strategies

Systemic chemoprevention should be considered in very
high-risk patients including those with field actinic keratoses and
multiple SCCs, multiple skin cancers (>5-10) per year, an acute-
ly increased frequency of SCC formation, multiple NMSC in a
high-risk location (ie, head and neck), a single skin cancer with
high metastatic risk (>20%) or metastatic skin cancer.19 In
patients with iatrogenic or disease-related immunosuppression,
concomitant reduction of immunosuppression, if possible, may
also be necessary to reduce the risk of developing NMSC. 

Systemic Retinoid Therapy

The primary approach to systemic chemoprevention of
BCC/SCC is the use of oral retinoids (eg, etretinate, acitretin,

isotretinoin or retinol). Retinoids are structural and functional
analogs of vitamin A that act in several ways to suppress
malignant skin tumors. Retinoids induce the growth arrest or
apoptosis of tumor cells, modulate the immune response,
regulate differentiation of keratinocytes, and arrest the growth
and replication of HPV. There is evidence that retinoids selec-
tively inhibit the growth of HPV-infected keratinocytes by sup-
pressing the early transcription of HPV genes.20 These agents
have been evaluated in various high-risk patient groups and
are the most widely used agents in chemoprevention.

Nonimmunosuppressed patients. Systemic chemopreventive
trials in nonimmunosuppressed patients have evaluated
isotretinoin and retinol.  In a report from the Isotretinoin-Basal Cell
Carcinoma Study Group, Tangrea noted that low-dose oral
isotretinoin at a dose of 5 to 10 mg/day for 3 years was ineffec-
tive at reducing the incidence of new-onset BCC in patients with
two or more previously treated BCC.21 Moreover, adverse effects,
including hypertriglyceridemia, hyperostotic axial skeletal
changes and mucocutaneous reactions, were significantly high-
er in the treatment group even at this low dose of isotretinoin. 

In another randomized trial involving 2,297 subjects con-
sidered to be at moderate risk of NMSC due to a history of
>10 AKs and <2 SCC or BCC, oral retinol 25,000 U /day was
shown to reduce the incidence of SCC but not BCC.
Compared to the placebo group, the hazards ratio for first
new SCC was 0.74 (95% CI, 0.56-0.99; P = 0.04).22

A similar randomized, double-blind placebo-controlled trial
in 525 patients with a history of 4 or more BCC and/or cuta-
neous SCC had negative results. Patients were randomly
assigned to receive oral retinol (25,000 units), isotretinoin (5-10
mg) or placebo daily for 3 years. At the end of the study, there
were no differences between treatment groups in the time to
first occurrence of NMSC or the total number of NMSC.23

The results of these trials do not suggest a clear benefit of
retinoids in the chemoprevention of NMSC in nonimmuno-
suppressed patients. In the higher-risk populations dis-
cussed in the following sections, however, the benefit of sys-
temic retinoids in terms of a clinically significant reduction in
the incidence of BCC/SCC is clearly evident.   

Xeroderma pigmentosum patients. Early chemopreventive
efforts focused on NMSC in patients with xeroderma pig-
mentosum. Although this patient population is very small, it is
often the most severely affected by NMSC, with often fatal
disease outcomes. An early study by Kraemer demonstrated
that isotretinoin was effective in reducing the incidence of new
primary  NMSC in patients with xeroderma pigmentosum. In
a prospective 3-year study, 7 patients were administered high
doses of 2 mg/kg/day for 2 years and followed for an addi-
tional year. In the 2-year interval before treatment, patients
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had a total of 121 tumors. During the 2 years of treatment,
there were 25 new NMSC tumors, a 63% reduction in the
number of new NMSC compared with pre-treatment levels 
(P = 0.02). The beneficial effects on tumor suppression were
apparent within 2 months in most patients and the greatest
benefit was noted in the most severely affected patients.24

During the third year of the study, isotretinoin was withdrawn,
resulting in an 8.5-fold rebound increase in skin cancer frequen-
cy (P = 0.007). Adverse effects consisting of persistent labora-
tory abnormalities necessitated discontinuation of therapy in two
of seven patients. The high doses of isotretinoin were associat-
ed with significant adverse mucocutaneous effects in all
patients, including dry skin, chelitis, blepharitis and conjunctivi-
tis, arthalgias, Staphylococcus infections, pyogenic granulo-
mas, as well as abnormal lipid and liver functions tests in six of
seven patients.24 This study highlights the fact that high doses
of systemic retinoids are associated with significant adverse
effects and that those effects may discourage many patients
from continuing therapy unless there is substantial apparent
benefit. Moderate-dose regimens are tolerated by more patients
and low-dose regimens by most patients. However, the more
tolerable low-dose regimens are not as effective.  

Patients with nevoid basal cell carcinoma syndrome

(Gorlin’s syndrome). Data on the use of systemic retinoids
for chemoprevention in nevoid BCC syndrome (NBCC) con-
sist mainly of case reports. Hodak reported on a patient with
NBCC treated with etretinate 1 mg/kg/d with regression of
75% of lesions. The patient did not tolerate this dose, how-
ever, and required dose reduction to 0.75 mg/kg and even-
tually discontinuation. No new lesions developed during
treatment, but BCCs recurred after discontinuation.25 Thus,
etretinate appeared to exhibit both chemotherapeutic and
chemopreventive effects in this case, but the associated
adverse effects were intolerable.

Cristofolini reported on a patient with NBCC treated with
etretinate 1 mg/kg with regression of 85% of BCCs.26

Numerous adverse effects required a decrease to 
0.5 mg/kg and then to 0.25 mg/kg. Recurrences were
noted after discontinuation.

Sanchez-Conejo-Mir reported a case of NBCC treated with
etretinate with 26% of tumors regressing.27

Peck et al treated one patient with NBCC and one with
arsenic-induced BCCs with high-dose isotretinoin. The
isotretinoin appeared to effectively suppress the develop-
ment of new tumors, but after discontinuation, many
tumors reappeared.28

Other case reports exist of oral retinoids in NBCC syndrome.  
Organ transplant recipients. The evidence for the efficacy

of oral retinoids as NMSC chemopreventive agents is derived

mostly from studies of organ transplant patients. As with
NBCC syndrome, etretinate was used in the initial studies of
retinoid chemoprevention in organ transplant recipients. As
acitretin replaced its precursor molecule in the market, more
recent studies have utilized acitretin. When viewed as a
group, the studies on acitretin/etretinate for chemoprevention
comprise the most convincing evidence that systemic
retinoids are effective as chemopreventive agents in the high-
risk population of organ transplant patients. In the largest
studies, adverse effects were primarily mucocutaneous; in
these studies, tolerance of retinoid adverse effects appears
higher than in most other reports.  More recent studies have
noted lower tolerance by patients with numerous skin can-
cers for the adverse effects associated with systemic
retinoids.  The results of these studies were recently reviewed
by de Graaf et al (see Table 3.2).20

The seminal study of acitretin as chemoprevention for
NMSC in moderate-risk organ transplant recipients was per-
formed by Bavinck et al.29 In this randomized controlled trial,
44 renal transplant patients with 10 or more keratotic lesions
were given acitretin 30 mg/day or placebo; 38 patients were
evaluable. There was a significant reduction of BCC/SCC in
patients receiving acitretin. Over a 6-month follow-up, 2 of 19
patients (11%) in the acitretin group developed a total of two
SCCs, whereas in the placebo group, 9 of 19 (47%) patients
developed a total of 18 BCC/SCC (P = 0.01) (see Figure 3.1).
In addition, patients on acitretin experienced a 13% decrease
in actinic keratoses and warts compared with a 28% increase
in lesions in the placebo group (P < 0.01). Patients with a prior
history of NMSC experienced the greatest benefit. As with
other studies, skin cancers and keratotic lesions recurred
after acitretin was discontinued. Notably, only 22 of 90 eligi-
ble patients who were screened agreed to participate in the
study, citing concerns about the effects of the drugs on their
organ transplants. Common adverse effects included muco-
cutaneous reactions, which were manageable in most cases.
With the exception of three patients, there were no increases
in serum cholesterol or triglycerides above treatment levels or
changes in liver function; three acitretin-treated patients with-
drew due to rash, hypercholesterolemia and unrelated stom-
ach cancer.  No deterioration of renal function was noted.29

In a prospective, open-label, randomized, 1-year
crossover trial of acitretin 25 mg/day in 23 renal transplant
patients with a previous history of NMSC, significantly fewer
SCCs developed during the treatment period than during the
drug-free period (P = 0.002). The number of SCC was
reduced by 42% while on acitretin. There was a trend toward
reduction of BCC, which did not reach statistical signifi-
cance.  This was a moderate-risk population with a history of
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three or more prior NMSC or greater than 10 actinic ker-
atoses. The discontinuation rate was high in this trial; 
9/23 (39%) patients withdrew from the trial due to side
effects, which were predominantly mucocutaneous reac-
tions, headache and musculoskeletal symptoms. Other
adverse effects that led to withdrawal included paronychia,
gastritis, hypertriglyceridemia and transaminitis. No adverse
effects on renal function were noted. The most common tol-
erated dose was acitretin 25 mg per day or every other day.
No patient tolerated 50 mg of acitretin per day. Rebound of
tumors was noted after discontinuation of acitretin.30

In another randomized trial, 26 long-term renal transplant
patients received 1 year of treatment with acitretin, either 
0.4 mg/kg/day for the entire year or 0.4 mg/kg/day for 
3 months followed by 9 months of treatment at 0.2 mg/kg/day.
Although the number of actinic keratoses decreased by 50%,
the incidence of new BCC and SCC was the same as before
treatment in both groups. Acitretin dosage had to be reduced
in most patients due to mucocutaneous side effects, including
chelitis, peeling skin and alopecia. Only three of 14 patients on
0.4 mg/kg were able to continued treatment at that dose.
Temporary interruption of acitretin was necessary in 7 of 
26 patients. Skin quality improved in most patients, with
decreases in warts and nonspecific keratoses.  The high rate of
adverse effect intolerance stands in contrast to the increased
global skin satisfaction score noted by patients.  It should be

noted that the population studied was not the highest risk
group, with inclusion criteria “preferring” a history of at least one
SCC and a mean of approximately three prior SCCs. It is pos-
sible that a significant result could have been uncovered in a
higher risk group of transplant patients.31

McKenna reported on a long-term case series of 16 renal
transplant patients on 0.3 mg/kg acitretin for a mean of 
38 months. In this series, there was a significant reduction in
the number of SCCs in 12 of 16 patients compared with the
pretreatment period. The chemoprophylactic effect was signif-
icant and sustained for up to 4 years of follow-up. Only two
patients withdrew due to adverse effects, including headache,
nausea, sweating and epistaxis. Rebound occurred in patients
who discontinued acitretin.32 This is the longest reported fol-
low-up time of any series of patients on acitretin and suggests
that patients can tolerate low-dose acitretin over a period of 
3 to 5 years. As is described in other series, most cases of dis-
continuation occur within the first 1 to 12 months of treatment;
patients who remain on acitretin at 1 year are more likely to
continue to tolerate the medication.  

Yuan reported on a case series of 15 renal transplant
patients with skin complications (ie, progressive AKs, wide-
spread warts or recurrent malignancies) who were treated with
10 mg to 50 mg acitretin daily.33 The patient population char-
acteristics were poorly defined in this study. A decrease in the
number of NMSC was noted in four of six patients treated with
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TABLE 3.2. CLINICAL TRIALS OF ACITRETIN IN ORGAN TRANSPLANT RECIPIENTS

STUDY STUDY TYPE
AND DURATION

NO. OF
PATIENTS

ACITRETIN
DOSAGE TREATMENT RESULT 

Bavinck et al, 199529 RCT, 6 months 38 30 mg/day
Statistically significantly fewer patients with new
skin cancers compared to placebo; reduction of
number of actinic keratoses.

Yuan et al, 199533 NCG, <6 to >12
months 15 50 mg/day Variable effects on skin cancer.

McKenna et al, 199932 NCG, 5 years 16 0.3 mg/kg/day Statistically significant reduction of new skin can-
cers after 4 years compared to pretreatment period.

McNamara et al,
200234

NCG, 10 to 
24 months 5 10 to 

25 mg/day

3 patients, significant decrease in new tumors com-
pared to pretreatment period; 2 patients, moderate
decrease in new tumors.

George et al, 200230 RCT, 2 year 23 25 mg/day Number of SCCs significantly lower on acitretin
compared to drug-free period.

de Sévaux et al, 200331 RCT, 1 year 26
0.4 mg/kg/day
vs 0.2
mg/kg/day

Decrease of actinic keratoses by 50% in both
groups; no effect on development of skin cancers in
both groups compared to pretreatment period.

RCT = randomized controlled trial; NCG = no control group; SCC = squamous cell carcinoma.
Source: De Graaf YGL, et al. Am Soc Dermatol  Surg. 2004;30(4 Pt 2):656-661.



acitretin for more than 12 months. Four of 15 patients discon-
tinued due to adverse effects. Liver and renal function were not
affected and no allograft dysfunction was noted. Importantly,
there was no drug interaction between cyclosporin A and
acitretin in the seven patients receiving both drugs. In one
patient who began acitretin treatment after developing a
metastatic SCC, disease progression resulted in death.33

A case series of five severely affected cardiac transplant
patients treated with acitretin 10 mg to 25 mg daily was report-
ed by McNamara.  Fewer SCCs were noted compared to the
prior rate of development. Low-dose acitretin was well tolerat-
ed, with only one patient requiring temporary cessation.34

The studies involving etretinate as chemoprophylaxis in
transplant patients were small, uncontrolled trials with a
mean of eight patients (see Table 3.3). The dose of etretinate
ranged from 10 mg/day to 1 mg/kg/day.35-38 In all studies, at
least some patients experienced a probable benefit based
on reduction of new NMSC incidence compared with the
pre-treatment period.  Some patients did not experience a
measurable reduction of NMSC and many experienced typi-
cal mild retinoid adverse effects.  

Rook presented a pilot study comparing seven patients treat-
ed with etretinate 10 mg/day plus tretinoin cream and four
patients treated with tretinoin cream alone. By 3 months of ther-
apy, nine of 11 patients experienced at least a 25% reduction in
the number of malignancies. After 6 months, six of eight patients,
including two of three receiving tretinoin alone experienced a
decrease of 50% or more in neoplastic growths. Both regimens
were effective at reducing warts, AKs, and possibly the rate of
NMSC development, with a low incidence of adverse effects.35

A case report of isotretinoin 1mg/kg for a renal transplant
patient with skin cancer noted a 50% reduction of NMSC
compared to the pre-treatment period.39

Patients receiving PUVA therapy. Multiple reports exist of
beneficial effects of systemic retinoids for chemoprevention of
NMSC in patients at high risk due to extensive exposure to
PUVA for psoriasis. There are obvious benefits to this strategy,
as acitretin is approved for the management of psoriasis as
well. Given the dual advantage of both psoriasis therapy and
NMSC chemosuppression, the use of acitretin for PUVA-treat-
ed psoriatic patients would appear to be a desirable strategy.
Other therapies for psoriasis may be associated with
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increased risks of cutaneous carcinoma, including immuno-
suppressants such as cyclosporine, other UV radiation-based
therapies such as UVB, narrowband UVB and Goekerman
therapy, as well as the newer biological therapies. Although
there are no reports of retinoid chemoprevention in patients
treated with these modalities, it may be a reasonable strategy.

The largest and best designed study exploring the chemopre-
ventive effects of systemic retinoids in patients treated with PUVA
was conducted by Nijsten and Stern.40 This nested cohort study
compared the frequency of BCC/SCC while on and off systemic
retinoids. Etretinate and acitretin in doses of 25 mg to 50 mg
were the most commonly used oral retinoids. Retinoid use was
associated with a 30% reduction in SCC incidence (P = 0.002).
After adjusting for confounding factors with a Poisson regression
model, the incidence of SCC, but not BCC, was significantly
reduced (20%) during the years of substantial retinoid usage.
This study highlights several important points: (1) systemic
retinoids may effectively suppress PUVA-induced SCC (95% of
cases involved either etretinate or acitretin), (2) the effects were
temporally related to treatment, and (3) the effects diminish rap-
idly during periods off medication. In this study, a small percent-
age of PUVA-treated patients had a history of large numbers of
lesions; 10% had more than five SCCs per year and 5% had
greater than 20 SCCs. This population of high-risk patients
would be most likely to benefit from chronic retinoid chemosup-
pression. In these patients, a population that is primarily suscep-
tible to SCC rather than BCC, retinoids appear to effectively sup-
press SCC development.

Lebwohl reported an apparent direct suppressive effect of
acitretin on SCC development in a PUVA-treated patient, with
SCC occurring each time acitretin treatment was discontinued.41 

Van de Kerkhof reported benefit of acitretin therapy 
(60 mg/day for 4 years) in a patient treated with PUVA and
cyclosporine and a history of 34 SCCs.42

Agnew reported on a patient who developed 14 SCCs
while on cyclosporine after extensive PUVA; no new SCCs
were noted after switching to acitretin.43

Managing Side Effects of Systemic Retinoids

As the studies discussed above indicate, systemic retinoids
significantly reduce the incidence of precancerous skin
lesions, BCC and, particularly SCC, in a wide range of high-
risk patient groups, including organ transplant recipients,
PUVA recipients and those with genetic susceptibility to
NMSC. However, these studies also indicate that systemic
retinoid treatment is associated with bothersome side effects
and that the chemopreventive benefits are nullified once
retinoid treatment is discontinued. These findings underscore
the need to improve the tolerability of systemic retinoid treat-
ment and effectively manage side effects to enable more
patients to remain on chronic therapy.

Managing systemic retinoid therapy involves (1) gradual dose
escalation to an effective dose; (2) routine laboratory monitor-
ing of lipids, liver function tests and pregnancy status for
women of childbearing potential (generally acitretin is not given
to women of childbearing potential due to its teratogenicity and
long half-life); (3) prevention and active management of adverse
effects, and (4) dosage adjustments and monitoring of adverse
events to avoid discontinuation of therapy.19

Gradual dose escalation allows patients to acclimate to
the mucocutaneous adverse effects of retinoids and to
begin preventive care measures. Early mucocutaneous
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TABLE 3.3. CLINICAL STUDIES WITH ETRETINATE IN ORGAN TRANSPLANT PATIENTS

STUDY STUDY TYPE
AND DURATION

NO. OF
PATIENTS ETRETINATE REGIMEN TREATMENT RESULT 

Shuttleworth et
al, 198836 NCG, 6 mos 6 1 mg/kg/day 5 patients, no new skin cancers; 1 patient, 2 new

SCCs after 6 months.

Kelly et al, 199137 NCG, 8-13 mos 4 50 mg/day Considerable reduction in new SCCs

Rook et al, 199535 NCG, 9 mos 11

10 mg/day in combina-
tion with topically
applied 0.025%
tretinoin or tretinoin
alone 

3 of 4 patients, no new SCCs after 9 months of
etretinate + topical tretinoin (2 of 3 patients, no
new SCCs after 9 months of topical tretinoin
alone); 4 patients, nonevaluable.

Gibson et al,
199838 NCG, 17 months 11 0.3 mg/kg/day

10 patients, significant reduction of new skin can-
cer after 3 + 6 months compared to pretreatment
period; 1 patient, nonevaluable.

NCG = no control  group; SCC = squamous cell carcinoma.
Source: De Graaf YGL, et al. Am Soc Dermatol Surg. 2004;30(4 Pt 2):656-661.20



retinoid toxicities are usually mild to moderate and easily
managed, whereas advanced side effects are more difficult
to reverse. For acitretin therapy, patients may be started on
10 mg per day and then the dose escalated to 20 or 25 mg
daily. In the chemoprevention setting, higher doses (eg, 50
mg/day) are rarely tolerated.19

Systemic retinoid therapy may lead to abnormalities in liver
function tests and lipids. Triglyceride and cholesterol abnormalities
occur in approximately 66% and 33% of patients, respectively,
and liver function test abnormalities occur in approximately 25%
to 30%.19 These parameters necessitate ongoing monitoring and
management, if necessary, although after the dosage is stable,
significant abnormalities are uncommon. Laboratory monitoring is
particularly important for organ transplant recipients.
Measurements of lipid levels, liver function, glucose creatinine,
CBC and mental status should be made at baseline. Lipid levels,
liver function tests and mental status should be evaluated every 2
weeks for 2 months, then every 3 to 6 months. Patients at risk for
osteoporosis or calcification should undergo imaging studies with
a spinal X-ray or bone densitometry. CBC, spinal X-rays and allo-
graft function tests should be repeated as necessary.19

Hypercholesterolemia may be treated with appropriate
use of statins, which are highly effective agents with an
excellent safety profile. Hypertriglyceridemia may require
treatment with gemfibrozil.19

Elevations in liver enzymes may be managed by discontin-
uing any concomitant hepatotoxic medications such as acet-
aminophen as well as reducing alcohol intake. In the case of
minor LFT elevations, lowering the retinoid dose and discon-
tinuing alcohol intake should be sufficient. LFT elevations >3x
normal may require discontinuation of therapy.19

Pregnancy testing is critical in patients treated with sys-
temic retinoids. Generally, acitretin is not recommended in
women of childbearing potential due to its teratogenicity. In
these patients, isotretinoin may be a better option.19 If acitretin
is administered to a woman of childbearing potential, strict
pregnancy avoidance should be practiced during therapy and
for 3 years after discontinuation.

Most of the commonly occurring mild and moderate muco-
cutaneous adverse effects can be managed safely by the pre-
scribing dermatologist. The most common of these events are
cheilitis and dry skin, which can be extremely bothersome for
patients. Preventive management strategies include frequent
use of emollients at the onset of therapy, application of petrola-
tum or other lubricant to lips 5 to 10 times daily and inside nares
at bedtime, use of moisturizing soap with tepid showers/baths,
and use of artificial tears and avoidance of contact lenses.
Severe mucocutaneous events may require dose modification
(25% dose reduction).19

Arthralgias and myalgias may be managed by appropriate
dose reduction (usually 25%) or with the concomitant admin-
istration of nonsteroidal anti-inflammatory drugs (NSAIDs).

Investigational Systemic Agents for the Chemoprevention

of NMSC

Systemic agents under investigation for the prevention of
NMSC include capecitabine, celecoxib and DMFO. 

Capecitabine is an oral prodrug of 5-FU that has been
shown to inhibit tumor growth and metastasis in murine mod-
els.44 Capecitabine is being studied in the treatment of head
and neck SCC and may have a role in the prevention of SCC. 

Celecoxib is an NSAID that selectively inhibits the
COX-2 isoform of cyclooxygenase, which has been impli-
cated in the development of epithelial skin cancers such
as SCC. Several in vitro and animal studies have shown
that topical and oral celecoxib alone and in combination
with other agents such as 5-FU or DFMO inhibits the
development of skin tumors.45-49 However, recent data
from chemoprevention trials in patients at risk for adeno-
matous polyps showed that oral celecoxib was associat-
ed with an increased risk of cardiovascular events com-
pared with placebo.50 It is unclear what impact these
results will have on the potential use of celecoxib in the
NMSC chemopreventive setting.

An oral formulation of DFMO, eflornithine, is being evaluated
as a NMSC chemopreventive agent in various high-risk groups
including solid organ transplant recipients and patients with a
history of early-stage BCC. Results of these studies will help
clarify the role of oral DFMO in the chemoprevention setting.

Reduction of Immunosuppression

In organ transplant patients on immunosuppressive thera-
py, reduction of immunosuppression or even discontinuation
of immunosuppressive therapy, if possible, may be an effec-
tive strategy to reduce the incidence of NMSC, particularly
when used in conjunction with systemic retinoid therapy.

Dantal et al examined the risks and benefits of reducing
immunosuppression in an open-label study of 231 renal
transplant patients receiving therapy with cyclosporine +/-
azathioprine or prednisolone.51 One year after transplantation,
patients were randomized to receive an immunosuppressive
regimen designed to achieve trough cyclosporine concentra-
tions of 75 ng/mL to 125 ng/mL (low-dose regimen) or 150
ng/mL to 250 ng/mL (normal-dose regimen). At 66 months’
follow-up, the low-dose group had significantly fewer malig-
nancies overall and fewer skin cancers (see Table 3.4).

There was no difference between treatment groups with
respect to overall survival or graft survival at 6 years. The incidence
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of acute graft rejection was significantly higher in the low-dose
group (P < 0.02) although the symptoms were manageable.

Moloney et al retrospectively analyzed a group of nine renal
transplant patients with aggressive head and neck SCC who
had either had no change in their immunosuppressive therapy
or had a reduction or cessation of therapy.52 All five patients
who had no change in immunosuppressive therapy died of
their cancer within 18 months. Among the four patients who
had reduction or cessation of therapy, three were alive at the
time of writing (13 to 27 months’ survival). In this small analy-
sis, reduction or cessation of immunosuppression was asso-
ciated with prolonged metastatic disease-free survival.52

Otley et al studied the effect of cessation of immunosup-
pression in six renal transplant patients. In these patients, ces-
sation of therapy led to deceleration of skin cancer growth,
remission of warts and subjective improvement in skin quality.53

CASE EXAMPLES IN SYSTEMIC
CHEMOPREVENTION OF NMSC

The three case examples below illustrate some possible
clinical scenarios in which chemoprevention strategies may
be considered and implemented.

CASE 1:
A 50-year-old female patient received a kidney transplant in

1998 and was treated with cyclosporine, azathioprine, and
prednisone to prevent allograft rejection. In 2003, the patient
developed field actinic keratoses and nine SCC lesions on the
dorsum of her left hand. Actinic keratotic lesions were treated
with diclofenac gel 3%. The SCC lesions were removed using
Mohs micrographic surgery, and the defect was repaired with
a split-thickness skin graft. The patient subsequently devel-
oped five additional SCC lesions on her right hand in 2004.
Lesions were again removed surgically and systemic retinoid
therapy with oral isotretinoin (10 mg daily) was initiated.

Baseline measurements of lipid levels, liver function and blood
glucose were obtained. Patient was advised to use emollients
for the skin, petrolatum for the lips, and moisturizing soaps.
Oral retinoid therapy was well tolerated at this dose; the dose
of isotretinoin was then increased to 30 mg daily. Liver func-
tion tests at 6 months indicated slight elevations in transami-
nase levels; no change in renal function was noted. The
isotretinoin dose was reduced to 20 mg and the patient was
advised to avoid use of acetaminophen as well as cease alco-
hol intake. In the following year, only one additional SCC
occurred and was excised using the Mohs technique. Patient
continues to receive oral retinoid therapy and undergoes fre-
quent monitoring of cholesterol, trigylcerides, liver function and
blood glucose, as well as allograft function. 

CASE 2: 
A 40-year-old male psoriasis patient with a history of 300 PUVA

treatments over 4 years began to develop multiple SCCs on the
face over the course of the year, with an average of one new SCC
per month. The SCCs were treated with cryotherapy, with excel-
lent cosmetic outcomes. High frequency of SCC formation
prompted consideration of systemic retinoid therapy. After 
15 months, patient was started on acitretin therapy 25 mg/day.
Therapy was well tolerated, with the exception of moderately
severe cheilitis during the first 4 months after which the dose was
reduced to 20 mg/day. Patient continued treatment for 2 years,
during which time only one additional SCC occurred. Psoriatic
lesions also improved. After 2 years, the patient informed physi-
cian of desire to conceive with partner and was advised to dis-
continue therapy. In the 12 months off retinoid therapy, patient
again began to develop one to two new SCC each month. After
the patient’s partner had conceived, acitretin therapy was restart-
ed at 10 mg/day and the dose gradually escalated to 25 mg/day.
After 3 months, measurement of lipid levels indicated triglycerides
of 240 mg/dL. Gemfibrozil was prescribed and patient was
advised to reduce intake of fat. Mucocutaneous adverse events
were managed with appropriate use of emollients. No further
dose reductions were required. Patient continues to receive sys-
temic retinoid therapy. His psoriatic lesions are well controlled and
no new SCC have developed in the last 12 months. 

CASE 3:
A 70-year-old male cardiac transplant patient with a history

of sustained sun exposure experienced a marked increase in
SCC approximately 6 years post-transplant. Maintenance
immunosuppressive therapy consisted of cyclosporine (target
level of 200 ng/mL) and mycophenolate mofetil. During the
years 2000 to 2002, he developed two to four SCC lesions per
year, which were managed adequately with radiation therapy;
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TABLE 3.4. EFFECT OF REDUCING
IMMUNOSUPPRESSIVE THERAPY (WITH
CYCLOSPORINE) ON INCIDENCE OF NMSC

NO. OF PATIENTS DEVELOPING NMSC

TYPE OF SKIN
CANCER

NORMAL DOSE
CYCLOSPORINE

(N = 115)

LOW-DOSE
CYCLOSPORINE

(N = 116)

SCC 15 8

BCC 9 4

Other 2 5

Total 26 17

Source: Dantal et al. Lancet. 1998;351:623-628.51



however, in 2003, there was a sudden increase in the number
of SCC lesions, with 25 lesions developing during the course
of the year. Patient was counseled on the importance of regu-
lar sunscreen use, avoiding further sun exposure, and month-
ly skin self-examinations. Therapy with acitretin was started at
10 mg/day and gradually increased to 25 mg/day. Only one
additional SCC occurred during the year of acitretin therapy.
The patient’s mucocutaneous reactions were manageable but
liver enzyme tests at 1 year showed an increase in transami-
nase levels >3x the upper limit of normal. Acitretin therapy was
discontinued and the number of new SCC lesions again
increased to 16. The dose of cyclosporine immunosuppres-
sion therapy was lowered to a target concentration of 
100 ng/mL. At 1-year follow-up, no new lesions had appeared
nor were there any apparent changes in graft function. n
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1. All of the following are risk factors for BCC/SCC except:
a. Female gender
b. Fair skin
c. Immunosuppressive treatment
d. Immunodeficiency

2. In organ transplant recipients:
a. The risk of squamous cell carcinoma is increased ~65-fold
b. The BCC/SCC tumor burden may be very high
c. The risk of BCC/SCC increases with time after transplantation
d. All of the above

3. Which of the following factors contribute to the
pathogenesis of NMSC?
a. UV-induced DNA damage
b. UV-induced immunosuppression
c. HPV proliferation
d. a, b and c

4. The recommended approach for all high-risk BCC/SCC
tumors is:
a. Electrodessication and curettage
b. Mohs micrographic surgery
c. Surgical excision with wide margins
d. Cryotherapy

5. Which of the following would not be treated with
Mohs surgery?
a. High-risk tumor on the nose 
b. High-risk 10-mm tumor on the nasolabial fold 
c. Well-defined low-risk tumor on the lower back 
d. Poorly defined low-risk tumor on the nose

6. Which of the following agents might be used in
photodynamic therapy for BCC/SCC?
a. 5-fluorouracil
b. 5-aminolevulinic acid 
c. Imiquimod
d. a and b

7. In high-risk patients, precancerous lesions (actinic ker-
atosis) should be treated promptly and aggressively with:
a. Cryosurgery
b. Topical therapies such as 5-fluorouracil or imiquimod
c. Photodynamic therapy
d. Any of the above modalities

8. It is generally recommended that a patient with a high-
risk SCC be examined by a dermatologist:
a. At least once every year
b. At least once every 6 months
c. At least once every 3 months
d. Every 2 weeks

9. Systemic retinoids reduce the risk of SCC by:
a. Inducing growth arrest or apoptosis of tumor cells
b. Modulating the immune response and the differentiation

of keratinocytes
c. Arresting the growth and replication of HPV
d. All of the above

10. When administering systemic retinoid therapy for
chemoprevention:
a. The starting dose should be carefully titrated downward as side

effects develop
b. Doses should be gradually titrated upward as therapy is tolerated

and adjusted if side effects develop.
c. Therapy should be promptly discontinued if any side effects develop.
d. Monitoring of liver function is optional

Management of Nonmelanoma Skin Cancer in High-Risk Populations

POST-TEST QUESTIONS



S U P P L E M E N T  T O S K I N  &  A G I N G  •  J U L Y 2 0 0 7  •  2 7

M A N AG E M E N T  O F  N O N M E L A N O M A  S K I N  C A N C E R  I N  H I G H - R I S K  P O P U L AT I O N S

Please print clearly: Certificate will be mailed to this address within 6-8 weeks.

______________________________________________________________________________________

NAME

______________________________________________________________________________

DEGREE POSITION/TITLE

______________________________________________________________________________

ORGANIZATION/INSTITUTION

______________________________________________________________________________

DEPARTMENT

Mailing Address for Certificate: CHECK ONE: _____WORK    _____HOME

______________________________________________________________________________

STREET

______________________________________________________________________________ 

CITY STATE ZIP CODE

______________________________________________________________________________ 

E-MAIL ADDRESS

______________________________________________________________________________ 

PHONE FAX

Please answer the following questions by circling the appropriate rating:
The stated learning objectives were met 5 4 3 2 1

Faculty was knowledgeable on the subject matter 5 4 3 2 1

Content was objective 5 4 3 2 1

Content was balanced 5 4 3 2 1

Met my educational needs 5 4 3 2 1

Content was scientifically rigorous 5 4 3 2 1

Content avoided commercial bias or influence 5 4 3 2 1

Content was timely and related to my practice 5 4 3 2 1

Content will assist me in enhancing patient care 5 4 3 2 1

Information presented will improve my 5 4 3 2 1
practice/patient outcomes

What other topics would be of interest to you?

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

Management of Nonmelanoma Skin Cancer in High-Risk Populations
Supplement to July 2007 Skin & Aging

5 = Strongly Agree
4 = Agree
3 = Neutral
2 = Disagree
1 = Strongly Disagree

ANSWER AND EVALUATION FORM

Answers: Refer to post-test. Circle ALL that
apply for each question.

1. A B C D

2. A B C D

3. A B C D

4. A B C D

5. A B C D

6. A B C D

7. A B C D

8. A B C D

9. A B C D

10. A B C D

Entries will be accepted for up to 12 months 
following publication.

ALL TESTS/EVALUATIONS MUST BE RECEIVED BY JUNE 30, 2008
Return via fax or mail to: NACCME • 83 General Warren Blvd., Ste 100 • Malvern, PA 19355



This supplement is supported
by an educational grant from

Stiefel Laboratories.


