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OrganTransplantRecipients
Current Practices in a High-Risk Population

Elizabeth K. Petitt, Nancy P. Wingo

ABSTRACT: Skin cancer is a major public health issue due
to the impact of skin-cancer-related disease, death, and
costs to the healthcare system. Organ transplant re-
cipients (OTRs) have higher rates of nonmelanoma skin
cancer occurrence, recurrence, andmetastasis than the
general population. Ultraviolet exposure remains the
primary risk factor in the development of posttransplant
nonmelanoma skin cancer. A review of the current lit-
erature to examine the use of sun protective behaviors
(SPBs) in OTRs and to investigate factors influencing these
behaviors was performed. After careful selection, we
chose the 10 most relevant articles addressing the use of
SPB in OTRs. Two important practice gaps identified were
a lack of efficacious OTR skin cancer prevention educa-
tion and the lack of SPB use reinforcement in OTRs.
Strategies to address these gaps include (a) clinician use
of risk stratification to identify those patients at the highest
risk of skin cancer development, (b) clinician use of tar-
geted educational tools known to promote behavioral
change, and (c) reinforcement of SPBat follow-upappoint-
ments. Continued evidence-based analysis is needed to
discover if improving the use of SPBs in OTRs can actually
decrease their long-term skin cancer rate.
Key words: Sun Protective Behaviors, Sun Protection,
Organ Transplant Recipients, Sunscreen Use, Skin Cancer,
Skin Cancer Awareness

Organ transplantation is a life-giving pro-
cedure for thousands of individuals afflicted
with end-stage organ disease. In 2015,
30,970 individuals were recipients of a
solid organ transplant, and more than

100,000 are awaiting transplantation (Organ Donation
Statistics, 2016). In addition to an increase in the number
of transplants performed annually, transplant life expec-
tancy is also increasing (O’Reilly Zwald & Brown, 2011).
In 2011, it was estimated that 170,000 transplant recipients
were living in the United States (O’Reilly Zwald & Brown,
2011). According to the most recent statistics, that number
has now increased to over 300,000 (Wu, Jiang, DeCaro, &
Bordeaux, 2016).

Although organ transplantation itself is a lifesaving
procedure, patients must endure lifelong, immunosuppressive
antirejection therapy. Complications related to this therapy
include malignancy and infection (Acuna et al., 2017). The
rate of secondary malignancy in organ transplant recipients
(OTRs) has been found to be two to four times greater
than that of the general population and has been identified
as a leading cause of OTR death (Acuna et al., 2017;
Engels et al., 2011). The primary factors influencing the
development of malignancy include the type, dose, and
duration of immunosuppressive therapy; inhibition of tumor
immunosurveillance; and, in some cases, activation of the
tumor promoting arms of the immune system (Engels et al.,
2011; Hanlon & Colegio, 2014; Kang & Pantel, 2013;
Slaney, Rautela, & Parker, 2013). Viral infections such as
human papillomavirus have also been implicated in the de-
velopment of posttransplant malignancy (Engels et al., 2011;
Greenberg & Zwald, 2011; Mittal & Colegio, 2017).

Nonmelanoma skin cancers (NMSCs), especially squa-
mous cell carcinoma (SCC) and basal cell carcinoma, are the
most common malignancies occurring in organ transplant
patients (Chockalingam, Downing, & Tyring, 2015; Hanlon
& Colegio, 2014; Rashtak et al., 2014). Ten to 45% of
transplant patients will develop an NMSC by 10 years
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after transplantation (Wu et al., 2016). According to Ruiz
de Luzuriaga and Hsieh (2015), the ratio of SCC to basal
cell carcinoma in OTRs is 4:1, which is the opposite of
the occurrence in the general population. SCCs and other
NMSCs will often act more aggressively in the setting of
immunosuppression and can be more likely to occur in
patients at a younger age (Ruiz de Luzuriaga & Hsieh, 2015).
OTRs also have higher rates (7%Y9%) of SCC recurrence
andmetastasis versus the general population (Trinh, Novice,
Lekakh, Means, & Tung, 2014).

The quality of life ofOTRs can be significantly impacted by
disfigurement as a result of skin cancer surgery, the emotional
anxiety of a cancer diagnosis, and fear of tumor recurrence
ormetastasis (Greenberg & Zwald, 2011; Robinson et al.,
2011). Although immunosuppression and viral infections
have been clearly identified as contributing to transplant
recipient skin cancers, ultraviolet radiation (UVR) expo-
sure remains one of the greatest risk factors (Greenberg &
Zwald, 2011; Ismail et al., 2006; Mittal & Colegio, 2017).
Rates of transplant NMSCs are often significantly increased
in global regions with higher UVR indices, such as Australia
(Mittal & Colegio, 2017; Robinson et al., 2011).

Modulation of immunosuppressive therapy and the use
of sun protective behaviors (SPBs) to reduce UVR exposure
are widely considered essential for skin cancer prevention
in patients at a higher risk for skin cancer development
(Wu et al., 2016). Seventy-five percent of SCCs in OTRs
develop on sun-exposed areas of the body (e.g., head, neck,
and dorsal hands;O’Reilly Zwald & Brown, 2011). Studies
have shown that the regular use of sunscreen can reduce
the number of sun-induced neoplasms (Ulrich et al., 2009).
In one study, the consistent use of sunscreen over a
24-month period led to decreased incidence of both actinic
keratoses and SCC in kidney transplant recipients (Ulrich
et al., 2009). The use of SPBs in OTRs is important, because
effective sun protection in this high-risk population may
reduce the risk of developing skin cancer (Robinson & Rigel,
2004; Wu et al., 2016). Ultraviolet exposure reduction/
avoidance and daily use of sunscreen are recommendations
present in all OTR guidelines for skin cancer prevention
(Mittal & Colegio, 2017; Ulrich et al., 2009).

PURPOSE OF THE LITERATURE REVIEW
The purpose of this review was to examine use of SPBs
in OTRs and to identify factors that influence SPB use
through an extensive review of the literature. As mentioned
previously, OTRs have high rates of NMSC and are more
than 65Y100 times more likely to develop cutaneous SCC
than immune-competent individuals (Mittal & Colegio,
2017; Skiveren, Mortensen, &Haedersdal, 2010). An aware-
ness of the current level of SPB use by OTRs and iden-
tification and understanding of barriers to SPB use are
essential to the optimal clinical care of these patients (Guevara
et al., 2015). This review will also seek to identify any
potential gaps in the current literature related to the care
of this high-risk population.

Search Engines and Key Terms
The electronic databases used for searching the literature
for this review included PubMed, CINHAL, and Scopus.
Key terms utilized to focus the search included ‘‘sun pro-
tective behaviors,’’ ‘‘sun protection,’’ ‘‘organ transplant
recipients,’’ ‘‘transplant patients,’’ ‘‘sunscreen use,’’ ‘‘skin
cancer,’’ and ‘‘skin cancer awareness.’’ Key terms were
combined using Boolean terms ‘‘AND’’ and ‘‘OR.’’

Inclusion Criteria for Identified Sources
The primary inclusion criteria for articles selected were
those addressing (a) SPB use (including use of sunscreen
and sun protective clothing) in OTRs, (b) skin cancer
awareness in OTRs, and (c) factors influencing SPB use.
All OTRs were included, regardless of the type of solid
organ transplant. Articles that focused primarily on the
pathogenesis of skin cancer in transplant recipients or
the general management of immunosuppressive therapy
in OTRs were excluded.

Initial Article Yield
The search of PubMed using the key terms ‘‘sun protective
behaviors and organ transplant recipients,’’ ‘‘skin cancer
awareness and transplant patients,’’ ‘‘sunscreen use in
transplant patients,’’ and ‘‘skin cancer in transplant patients’’
yielded 101 articles. The search of CINAHL and Scopus
using the same key terms yielded 14 and 30 articles, respec-
tively. The total initial article yield was 145 articles.

Top 10 Sources Identified and Rationale for Use
The initial yield of articles was narrowed to 42 through
use of primary inclusion criteria. The articles were further
narrowed based on (a) relevance to the review purpose,
(b) peer-reviewed journals, and (c) year of publication
(within the last 5 years). A decision was later made to
include some articles that were greater than 5 years old
because of the seminal nature of the data. Use of these
criteria resulted in the 10 selected articles (see Figure 1).
The key findings of the 10 articles are presented as an
evidence table (see Table 1). Most of the articles were
cross-sectional surveys and questionnaire-based studies;
there was a lack of higher-level evidence studies due to
the qualitative nature of the study of behavior.

Synthesis of Evidence
The SPB use of OTRs is a subject that is of major concern
to both dermatology and transplant providers. Although
a large volume of literature addresses the current level of
SPB use in these patients, less literature is available that
proposes specific standardized interventions or practice
guidelines to improve this use. Synthesis of the article
evidence discussing SPB behavior use in OTRs identified
three major themes: (a) suboptimal OTR compliance with
theuse of SPBs, (b) decreasedOTRawareness and/or perceived
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risk of skin cancer, and (c) factors influencing OTR use of
SPBs are complex and multidimensional.

Transplant patient compliance with SPBs
According to recent cross-sectional studies, only about
half of OTRs practice SPBs regularly (Iannacone et al.,
2015; Imko-Walczuk et al., 2016). Skiveren et al. (2010)
found that, for renal transplant patients, SPB is a low
priority. Authors cited a low perceived risk of skin cancer
and/or a higher perceived risk of organ rejection as possible
reasons for low compliance (Skiveren et al., 2010). A survey
comparing OTRs with the general U.S. public found that
transplant patients were less likely to use sunscreen and sun
protective clothing and practice sun avoidance (Robinson
& Rigel, 2004). A 2012 cross-sectional, retrospective study
with a similar sample size of OTRs found that patients in
the United States who did not use sunscreen before transplan-
tation continued poor compliance with sunscreen use after
transplantation (Mihalis et al., 2013). A larger, more recent
study of liver transplant patients surveyed in London also
reported that only about half of OTRs were using SPBs
(Thomas et al., 2013). A cross-sectional, questionnaire-
based study in which most patients attended a specialty
dermatology clinic for their follow-up visits reported more

desirable outcomes in that almost all patients wore protec-
tive clothing, used sunscreen, and practiced sun avoidance
(Ismail et al., 2006). The findings of most of these studies
identified an overall need to increase the compliance of
OTRs with SPBs.

Transplant patient awareness and perceived risk of
skin cancer
Another prevailing theme of this review is that, overall,
OTRs often have a low awareness and/or perceived risk
of skin cancer. A recent literature review reports that only
about 10% of OTRs are aware of their increased risk for
skin cancer (Diao & Lee, 2014). Findings by Thomas
et al. (2013) indicate that only a third of liver transplant
patients in a posttransplant clinic could recall skin specific
counseling before their transplant. Robinson and Rigel
(2004) found that, whereas more than half of OTRs could
recall receiving education to reduce sun exposure post-
transplant, less than half recalled advice stating that they
were at an increased risk for skin cancer after transplan-
tation. A cross-sectional study of Polish renal transplant
recipients found that, although half of the patients felt that
they were in an at-risk group for developing skin cancer,
very few could verbalize fully the reason sun protection
was needed (Imko-Walczuk et al., 2016). Finally, in a
British study of renal transplant patients in which most
patients had been followed up by a dermatology clinic
posttransplant, almost two thirds of the patients were
aware that SPBs were needed because of their increased
risk for skin cancer and almost all recalled being given
sun protection advice (Ismail et al., 2006).

Interestingly, some studies showed that the theoretical
knowledge of risk and skin cancer awareness of OTRs did
not correlate with the use of SPBs (Diao & Lee, 2014;
Imko-Walczuk et al., 2016). A qualitative study by
Skiveren et al. (2010) using the Health Belief Model as a
conceptual framework found that, although patients were
aware of their increased risk of skin cancer, they generally
had a low ‘‘perceived severity’’ of skin cancer risk versus
kidney rejection (p. 335). The authors proposed that this
perception contributed to nonadherence with SPBs. Another
qualitative study of kidney transplant patients by Robinson,
Friedewald, and Gordon (2016) showed that patients must
perceive skin cancer as a real risk to bemotivated to change
behavior; the authors found that the use of skin cancer
pictures and patient testimonials effectively influenced
patients’ beliefs that they really were at a personal risk of
developing skin cancer. Coupled with information about
the benefits of sun protection, the authors also showed
these methods were effective in influencing patient belief
that using SPBs played a significant role in reducing that
risk (Robinson, Friedewald, & Gordon, 2016).

Other factors influencing transplant patient use of SPBs
A review of the literature also revealed factors other than
skin cancer awareness and perception of risk that influenced

FIGURE 1. Literature review process for article selection from
PubMed, CINAHL, and Scopus. OTR = organ transplant
recipient; SPB = sun protective behaviors.
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OTR use of SPBs. Some of these factors included age,
gender, skin type, attitudes toward tanning, frequency and
setting of skin examinations, and type of sun protection
education (Diao & Lee, 2014; Iannacone et al., 2015,
Mihalis et al., 2013). Donovan et al. (2004) found that,
although older patients were more likely to wear sun pro-
tective clothing and practice sun avoidance, they were less
likely than younger patients to use sunscreen. They reported
very little difference in use of sun protective clothing by
gender. Conversely, Robinson, Friedewald, and Gordon
(2016) identified that gender may play a role in ‘‘feelings
of vulnerability’’ (p. 157) and perception of skin cancer
risk. It has also been shown that lighter-skinned patients
were more likely to use sunscreen (Donovan et al., 2004,
Iannacone et al., 2015). Healthcare provider sun avoid-
ance counseling and frequent whole-body skin examina-
tions were significantly associated with posttransplant use
of sunscreen and sun avoidance (Iannacone et al., 2015;
Mihalis et al., 2013).

Several studies in the literature have found that patient
attitudes toward tanning are a barrier to the practice of SPBs
(Diao & Lee, 2014). A study of patients in a multiorgan
transplant clinic found that some patients even admitted
to intentional tanning (Donovan et al., 2004). This attitude
toward tanning was supported in a survey of OTRs who
reported that they felt people both ‘‘looked better’’ and
‘‘looked healthier’’ with a tan (Robinson & Rigel, 2004,
p. 613). Negative attitudes toward use of sun protective
measures, including sunscreen and sun protective cloth-
ing, have also been cited as barriers to the use of SPBs
(Skiveren et al., 2010). Awareness of these barriers would
allow clinicians to focus the scope of their educational and
interventional efforts to enhance patient outcomes (Robinson,
Friedewald, Desai, & Gordon, 2016; Trinh et al., 2014).

PRACTICE GAPS IN THE LITERATURE
The selected articles showed an overall lack of adherence
with SPBs, a lack of OTR skin cancer awareness, and the
multifactorial nature of influences affecting OTR use of
SPBs. The findings of the literature review clearly indicate
that OTRs need improved knowledge of skin cancer risk
and increased compliance with SPBs (Ruiz de Luzuriaga
& Hsieh, 2015).

DISCUSSION
Review of the literature confirms that organ transplant
patients frequently exhibit risk-taking behavior in regard
to sun exposure (Ruiz de Luzuriaga & Hsieh, 2015). The
findings of the literature review also indicate that OTRs
need improved skin cancer knowledge and awareness,
and compliance with SPBs (Ruiz de Luzuriaga & Hsieh,
2015). Findings suggest an overall lack of clinician ability
to consistently and effectively educate and promote be-
havior change in this patient population (Wu et al., 2016).
Proposed strategies to aid clinicians in improving patient
knowledge and SPB compliance include (a) improved

use of educational tools aimed at behavioral change, (b)
identification ofOTRs at the highest risk for skin cancer, and
(c) implementation of frequent follow-ups based on risk
stratification.

Transplant Patient Education and Timing
Patient education specifically aimed at promoting behavior
change could increase OTR compliance with SPBs. Tradi-
tionally, patient educational materials have consisted of
pamphlets and/or written handouts in addition to verbal
counseling. A number of studies investigating the efficacy
of sun protection education in OTRs showed that less
traditional, more visual patient education interventions/
tools were able to improve the use of SPBs (Guevara et al.,
2015; Robinson, Friedewald, Desai, et al., 2016; Wu et al.,
2016). Effective educational interventions/tools identified
in these studies included the use of skin cancer photo-
graphs, a mobile medical app, videos, and a culturally sen-
sitive workbook (Robinson et al., 2011, 2014; Robinson,
Friedewald, Desai, et al., 2016; Trinh et al., 2014). Video-
based educational materials are increasingly being inves-
tigated as more effective educational tools than traditional
written materials because of the portability and the ease of
use of devices used for viewing (Trinh et al., 2014). People
are increasingly comfortable with technology and are becom-
ing more accustomed to receiving information in this more
visually enticing format.

During a routine follow-up visit, one group of OTRs
were shown a brief, 2-minute educational video discussing
skin cancer facts and risks, and another group was given
a traditional skin cancer educational pamphlet; the
OTRs in the video group showed a significant improve-
ment in overall skin cancer knowledge (Trinh et al.,
2014). Patients in this study showed not only improved
knowledge but also higher satisfaction and an increased
likelihood of using the educational materials and SPBs. A
mobile educational medical app, SunProtect, developed
by Robinson, Friedewald, Desai, et al. (2016a) was admin-
istered toOTRs via computer tablets in officeswhen patients
were 2Y24 months posttransplant. Participants were then
sent text message reminders every 2 weeks for 6 weeks.
The theoretical foundation of the authors’ study was
the Theory of Reasoned Action and Planned Behavior
(Robinson, Friedewald, Desai, et al., 2016). At the com-
pletion of the study, patients who received the mobile app
intervention showed increased knowledge of skin cancer
risk, use of SPBs, and acknowledgement that SPBs can
reduce skin cancer risk (Robinson, Friedewald, Desai,
et al., 2016). The increased accessibility to mobile devices
in today’s society creates an excellent opportunity to keep
connected with patients and provided them ongoing educa-
tion and SPB prompts.

Attention to the timing of this education can ensure
that patients are receptive to the information and able to
process it accordingly. Education provided at times when
patients are not receptive could be less likely to induce
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behavioral change. Posttransplant education often occurs
in the immediate postoperative period, a time during which
most OTRs are focused on recuperation and concerned
about organ rejection (Robinson et al., 2014). One study
showed that, immediately postoperatively, transplant
patients tend to disregard risks associated with long-
term immunosuppression (Imko-Walczuk et al., 2016).
Similarly, OTRs often do not recall postoperative skin
cancer risk counseling or dismiss it because of their more
immediate perceived risk of organ rejection (Robinson
et al., 2014). Robinson et al. (2014) proposed that the most
effective window for sun protection behavior education
is before the first summer after transplantation, because
OTRs might perceive SPBs as more relevant at that time
than at initial follow-ups soon after transplantation.
Previous studies by Robinson et al. (2011) identified 1-year
posttransplant as an effective time for education regarding
skin cancer risk and SPB benefits.

Transplant Patient Perception of Skin Cancer Risk
As mentioned previously, patients must view skin can-
cer as a viable personal risk to effect behavior change
(Robinson, Friedewald, & Gordon, 2016). Many patients
may have an understanding of the potential risk of an event
or adverse outcome, but that does not necessarily translate
to the perception that it will happen to them personally.
This concept of perceived risk is a major cornerstone in
health behavior theories such as the Health Belief Model
and the Precaution Adoption Process Model (Robinson,
Friedewald, & Gordon, 2016). Guevara et al. (2015)
showed that kidney transplant recipients whowere shown
photographs of skin cancers on individuals with similar
skin types illustrated a progression from skin cancer knowl-
edge to actual perceived risk of developing skin cancer.
This was evidenced by findings of a ‘‘heightened sense
of vulnerability to the consequences of unprotected sun
exposure,’’ which serves as a cue to action (Guevara et al.,
2015, p. 189).

Forty percent of transplants occur in patients with skin
of color (African Americans, Asians, Hispanic/Latinos,
Native Americans, and Pacific Islanders), and although
OTRs with skin of color do not represent the popula-
tion at the highest risk for developing skin cancer, they
are more likely to disregard sun protective counseling
and skin cancer education (Robinson et al., 2014). This
perception is often further perpetuated by the use of sun
protection educational materials that do not portray skin
cancer in people of color. In a study by Robinson et al.
(2014), patients receiving culturally sensitive educational
intervention showed a significant increase in knowledge
about skin cancer, acknowledgement of personal risk of
skin cancer development, and willingness to change SPBs.

Skin Cancer Risk Stratification in Transplant Patients
Identification and/or stratification of patients at the highest
risk for developing skin cancers is another strategy that can

assist clinicians in targeting their educational efforts for
increased efficacy. Current OTR management guidelines
recommend full-body dermatologic skin screening of
patients before transplantation (Chockalingam et al.,
2015). This practice could serve as an important oppor-
tunity for risk stratification as a first step in recognizing
those high-risk patients in need of potential modulation of
their immunosuppressive therapy as well as recommenda-
tions for increased frequency of follow-ups after transplant.
The development and implementation of standardized,
scored risk assessment tools could also help guide clinician
educational efforts. A score known as ‘‘total sun burden’’
has been used to quantify the effects of OTR exposure
to UVR to predict patient risk of developing NMSC
(Terhorst, Drecoll, Stockfleth, & Ulrich, 2009, p. 88).
Data used in the score included skin type, latitude of main
residence of patient, and a parameter to assess total occu-
pational and leisure UVR, such as UVR exposure during
vacations (Terhorst et al., 2009). The authors then used
the total sun burden score to sum the points across four
periods of the patient’s life (G20, 20Y40, 41Y60, and 960),
furthering evidence that the amount of UVR is a primary
risk factor for OTR development of NMSC (Terhorst et al.,
2009, p. 88).

Recognition of the characteristics of high-risk patients is
essential for clinicians. OTRs with Fitzpatrick’s skin types
IYIII arewell known to have an increased risk of developing
NMSC (Greenberg & Zwald, 2011). Statistics show
that 70% of fair-skinned transplant recipients will be
affected by skin cancer within 20 years of transplantation
(Baldwin & Au, 2016). In a cohort of transplant patients
at a skin cancer screening clinic in Canada, patients were
stratified by detailed history and skin examination and
White men were identified to be the most at-risk group
(Baldwin & Au, 2016). Other risk factors include (a) past
exposure to UVR; (b) increased age at transplantation;
(c) duration, degree, and type of immunosuppression;
(d) type of organ transplant or previous organ trans-
plant; (e) personal history of actinic keratosis, NMSC,
or melanoma; and (f) human papillomavirus infection
(Greenberg & Zwald, 2011). As previously discussed, many
OTRs have negative attitudes toward SPBs and a favorable
attitude toward tanning. Identification of these individuals
is important, as their attitude puts them at an increased risk
for noncompliance with SPB use.

Adherence to Recommended Follow-Up Visits
Another strategy to improve OTR compliance with SPBs is
to encourage patients to adhere to recommended follow-up
intervals. Greenberg and Zwald (2011) reported that it
is paramount that dermatology providers use frequent
follow-ups to provide repetitious and effective education
regarding skin cancer risk and SPB use. Analysis of the
literature on preventative education for alcohol and tobacco
cessation supports that although effects of primary in-
terventions on behavior are reduced after 48months, brief
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multicontact intervention with patients showed stronger
evidence of maintaining behavior change for several years
(Wu et al., 2016). Studies have shown that patients attending
specialty dermatology clinics for follow-up regularly showed
significantly increased recall of photoprotection advice
and increased compliance with SPBs (Greenberg & Zwald,
2011; Ismail et al., 2006). Further research is needed to
ascertain if the strong association between consistent use
of SPBs and frequent visits to monitor for skin cancer is
related to individual OTRsmotivation to protect themselves
from skin cancer or if frequent follow-ups by clinicians
encourage optimal SPBs (Iannacone et al., 2015).

Recommendations for follow-up intervals for derma-
tologic examination and management of OTRs are based
on patient history and risk stratification. Intervals range
from annual follow-up for low-risk individuals with no
history of NMSC to monthly visits for patients with a
history of metastatic SCC (Bangash & Colegio, 2012; see
Figure 2). Follow-up intervals for patients with melanoma
range from 1 to 3 months depending on length of time since
diagnosis (Bangash & Colegio, 2012). As previously stated,
prevention should be emphasized at every follow-up visit
and should include education about skin cancer risk,
use of sunscreen and sun protective clothing, ultraviolet
exposure avoidance, and skin self-examination (Bangash &
Colegio, 2012).

CONCLUSION
Management of NMSC is an important clinical consid-
eration for all dermatology providers caring for OTRs.
Although it is well known that OTRs have an increased
rate of NMSC, there continues to be a lack of effective
patient education, use of skin cancer risk stratification,
and adherence to recommended follow-up appointments
within this high-risk population (Bangash & Colegio,
2012). Variability in skin cancer screening guidelines and
protocols for OTRs also presents a challenge in managing
OTRs (Acuna et al., 2017; Mittal & Colegio, 2017). A
multidisciplinary clinical approach with a focus on SPBs is
the optimal model for management of NMSC in OTRs
(Acuna et al., 2017). Clinicians caring for OTRs need to
provide frequent and efficacious patient educational
interventions to promote long-lasting, positive behavior
change (Guevara et al., 2015; Robinson, Friedewald, &
Gordon, 2016). Frequent communication between der-
matology and transplant providers regarding type and
incidence of skin cancer occurrence in OTRs is also essen-
tial for successful management and improved outcomes
(Bangash & Colegio, 2012; Colegio & Billingsley, 2011).
Although some promising studies show that effective skin
cancer prevention education can improve SPB use inOTRs,
little evidence addressing the effect of SPB use on skin
cancer rates is available (Guevara et al., 2015; Robinson,

FIGURE 2. Dermatologic evaluation and management of OTRs. AK = actinic keratosis; NMSC = nonmelanoma skin cancer;
SCC = squamous cell carcinoma. Adapted from ‘‘Management of Non-Melanoma Skin Cancer in Immunocompromised
Solid Organ Transplant Recipients,’’ by H. K. Bangash and O. R. Colegio, 2012, Current Treatment Options in Oncology, 13,
p.357. Copyright by Springer Science+Business Media.
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Friedewald, & Gordon, 2016). Because of the significant
personal and societal impact of skin cancer mortality and
morbidity on OTRs, future clinical practice guidelines
focusing on patient education and posttransplant sur-
veillance need to be evidence based. h
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