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Summary
Background—Organ transplant recipients (OTRs) have 100-fold increased risk of developing
squamous cell carcinomas. Cumulative exposure to ultraviolet radiation is the main risk factor and
there is evidence that lack of dermatological surveillance may be responsible for poor levels of
knowledge and photoprotection among OTRs.

Objectives—This study evaluated whether routine consultation in a specialist OTR dermatology
clinic improves understanding of skin cancer risk and compliance with photoprotection measures.

Methods—A cross-sectional questionnaire-based study was performed in a specialist OTR
dermatology clinic at Bart's and the London NHS Trust, London, U.K. The subjects were 399
white-skinned patients under surveillance in a renal transplant clinic, who were sent a postal
questionnaire from the renal transplant clinic. The main outcome measures were responses to the
questionnaire regarding photoprotective practices and skin cancer risk awareness.

Results—Two hundred and ninety-two of 399 (73%) responded, of whom 89% had previously
attended the specialist dermatology clinic. Ninety-six per cent recalled receiving photoprotection
advice at least once (85% from dermatologists); 92% reported use of sunscreen; 88% specifically
dressed to photoprotect themselves; 96% directly avoided sun exposure during summer; 68% were
aware that an increased risk of skin cancer was the reason that extra photoprotective measures
were important after a transplant. Photoprotective measures and level of skin cancer awareness
were significantly lower in those responders who had never attended the specialist clinic. No
obvious bias was identified among nonresponders.

Conclusions—Skin cancer awareness and compliance with photoprotective measures in our
patient population is generally greater than previously reported, suggesting that delivery of
educational messages regarding skin cancer may be improved if provided in a specialist
dermatological setting.
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Nonmelanoma skin cancers (NMSCs) comprising basal cell carcinomas and squamous cell
carcinomas (SCCs) are the commonest malignancies diagnosed in fair-skinned populations
worldwide and their incidence is rising dramatically.1 Immunosuppressed organ transplant
recipients (OTRs) have an increased risk of NMSC, with a cumulative risk of more than
40% by 20 years after transplantation reported in temperate climates,2 rising to more than
80% in Australia.3 NMSCs in OTRs not only place a significant burden on health care
resources, but also cause significant morbidity for individuals as rates are 50–100 times that
of the general population and tumours are often multiple and may behave more aggressively.
4 It is predicted that NMSC incidence will continue to escalate relentlessly as a clinical
problem in OTRs as an inevitable consequence of continuing improvements in long-term
graft survival.5 Immunosuppression4 and human papillomavirus6 have been implicated as
possible cofactors in transplant skin carcinogenesis, but cumulative exposure to ultraviolet
radiation remains the dominant risk factor.7,8 Primary and secondary prevention campaigns
have accordingly emphasized the importance of photoprotection and self-surveillance.
Sunscreen use has been shown to reduce the incidence of recurrent cutaneous SCC in
immunocompetent individuals.9

A study in the U.K. by Seukeran et al.10 in 1998 proposed that lack of dermatological input
may be responsible for poor levels of knowledge and inadequate photoprotective measures
among OTRs. Other research has confirmed variable and often poor levels of awareness and
compliance.11-18 A study by Christenson et al.19 emphasized the need for dermatology
sub-specialty care of transplant recipients and despite suggestions by authors of many of
these studies that routine assessment of OTRs in a dedicated transplant skin clinic may be
prudent, such surveillance is uncommon in most countries, including the U.K.,20 and the
effectiveness of such clinics in delivering photoprotection and skin cancer awareness
educational messages is unclear.

At Bart's and the London NHS Trust, a dedicated OTR skin clinic was established in 1989 to
provide all newly transplanted individuals with information on their skin cancer risk and to
screen for skin problems by regular outpatient review.2,21 Most patients attending this
clinic are renal transplant recipients (RTRs) although a small cohort of nonrenal transplant
patients is also followed up in the same way. This is not a cardiac or liver transplant centre
and the small number of such patients who are seen in our clinic were excluded from
analysis in this study as they do not represent a complete cohort. Patients are not routinely
provided with advice prior to transplant, but are usually given advice immediately post-
transplant by the renal transplant team (usually the renal transplant nurses). In addition, all
OTRs are routinely referred to the physician-led specialist dermatology clinic within 6–12
months of transplantation. They are reviewed annually thereafter, or more frequently if
clinically indicated. At the initial clinic visit individual skin cancer risk is assessed through
detailed history and full clinical examination by a dermatologist. Patients are counselled
regarding their skin cancer risk, and advised on self-surveillance and sun protective
measures, including detailed information on sun avoidance, use of photoprotective clothing
and application of high sun protection factor (SPF) sunscreen on all exposed body parts
daily through at least April to October. Practical advice is also provided on the types of
sunscreens available, and patients' general practitioners are requested to provide these on
prescription where necessary in order to reduce costs to the patients. Advice is supplemented
with written information. More than 1600 transplant skin cancers have been diagnosed and
treated through this OTR skin clinic but the value of this systematic surveillance approach in
successfully relaying key primary and secondary prevention educational messages has not
previously been assessed. The aim of this study was therefore to evaluate levels of
compliance with sun protection measures and awareness of skin cancer risk in our renal
transplant population. As our unit does have a dedicated dermatology clinic for transplant
recipients, this study in effect ‘closes the audit loop’ with regards to suggestions made by

Ismail et al. Page 2

Br J Dermatol. Author manuscript; available in PMC 2008 June 09.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Seukeran et al.10 highlighting the need for dermatological input in raising the awareness of
transplant patients to their increased risk of NMSC.

Patients and methods
Postal questionnaires were sent to all white-skinned patients identified through the renal
transplant database as being under long-term follow-up in the renal department of our
institute between August 2004 and April 2005. Over 600 patients are currently under regular
surveillance in the renal transplant clinic, but approximately 20% have Fitzpatrick skin types
V and VI, and are consequently at low risk of skin cancer and were therefore excluded from
this study. After review of available clinical information, additional patient groups excluded
were those deemed unable to answer the questionnaire adequately due to documented
disorders such as previous severe cerebrovascular accident and learning difficulties. In total,
399 patients were eligible for the study.

The questionnaire was delivered entirely via the renal department and no mention of the
dermatology department was made in order to minimize any bias in answering questions that
this may have introduced. The questionnaire consisted of 20 items requesting details of
when and where, if ever, patients recalled receiving information on photoprotection, the
nature of this advice, the sun protective measures they were currently using (three broad
categories were use of sunscreen, use of protective clothing and sun avoidance) and their
understanding of why they should take extra photoprotective precautions. Each question had
a range of responses which had to be circled, except for the final question which required the
patient to write in their own words why sun protection was of particular importance in
transplant recipients. Response was considered to be positive if the written answer included
the mention of ‘skin cancer’ (see Fig. 1 for outline of questionnaire). A second round of
questionnaires was posted to those who had not responded within 6 weeks. In some cases
patients were contacted by telephone in order to clarify information submitted in the
questionnaire (although unanswered questions were not pursued further).

Statistical analysis
Demographics of responders to the questionnaire were analysed and, by examination of their
medical records, it was also determined whether they had a history of NMSC and whether
they had ever attended the specialist OTR dermatology clinic following transplantation.
Responses from patients with and without a history of skin cancer were compared to see
whether this influenced their sun protection behaviour. Associations between skin phototype
and photoprotective measures were also examined. Responses from patients who had never
attended the dermatology clinic were compared with those who had attended at least once.
The demographics of nonresponders were also analysed. All data analyses were performed
using STATA computer software (StataCorp, College Sation, TX, U.S.A., 2005). Fisher's
exact test and unpaired Student's t-test were used to compare response proportions and
means, respectively. Exposures with three or more natural ordered categories were tested on
one-degree of freedom χ2 test for linear trend. All P-values reported were obtained using
two-sided tests of statistical significance.

Results
Two hundred and ninety-two of 399 questionnaires were returned, producing a response rate
of 73%. Of the responders, 167 (57%) were male and 125 (43%) female (male/female ratio
of 1·3), with a mean age of 52 years and a mean time since transplantation of 12·9 years.
Two hundred and sixty-one (89%) responders had attended the dermatology clinic at least
once following transplantation. Most were skin type III (Table 1).
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Photoprotection measures and skin cancer awareness
Overall, 96% of responders recalled receiving photoprotection advice at least once, 85%
from dermatologists, 51% from renal physicians, 28% from renal transplant nurses, 11%
from general practitioners, 29% from the media, and 60% of patients recalled receiving
written advice on photoprotection. This advice was received before transplantation by 19%
of patients. Two hundred and sixty-nine (92%) of responders reported using sunscreen: 82
(30%) used SPF 15–25 and 173 (64%) used SPF > 25; 29 (11%) applied sunscreen daily all
year round, 96 (36%) used it daily for at least part of the year and 143 (53%) used sunscreen
only during sunny weather. Of those patients who used sunscreen daily for part of the year,
22% did so throughout the months of April to October with the remainder using it
predominantly in between these months, during the summer. Of the 269 responders who
used sunscreen, 215 (80%) applied it to all sun-exposed areas, 41 (15%) applied it to the
face and hands only and 12 (4%) to the face only. One hundred and fifty-nine of 223 (71%)
patients who responded to the question used two or more tubes of sunscreen each year. Two
hundred and eighty-two (96%) responders avoided exposure to the sun in summer with 45
(15%), 140 (48%) and 97 (33%) doing so sometimes, usually and always, respectively. Two
hundred and fifty-six (88%) dressed to protect themselves from the sun at least sometimes.
One hundred and ninety-nine (68%) were aware that an increased risk of skin cancer was the
main reason extra photoprotective measures were important after a transplant.

Skin cancer status and skin phototype
As shown in Table 2, 77 (26%) responders had a previous biopsy-proven skin cancer, with a
mean time since transplantation of 16·8 years compared with 11·5 years in those patients
without skin cancer (P < 0·001). There was no difference in skin phototypes between the two
groups. All 77 responders with skin cancer had previously attended the dermatology clinic
and all reported having received photoprotection advice, as did 203 of 215 (94%) of those
without skin cancer. Higher levels of sunscreen use were reported in patients with a history
of NMSC (99% vs. 90%; P = 0·02). Unexpectedly, levels of skin cancer awareness were
greater in those without a prior history of NMSC compared with those who have had
previous skin cancer (70% vs. 62%; P = 0·03). The reasons for this are not clear but may in
part be related to this being a free text question (the only such one in the entire
questionnaire). There were no significant differences in sunscreen use and skin cancer
awareness according to skin phototype.

Attenders vs. nonattenders
As shown in Table 2, 31 (11%) of responders had never previously attended the
dermatology clinic. Of these, none had a history of skin cancer compared with 77 (30%) of
attenders (P < 0·001) and the mean time since transplantation was 9·1 years compared with
13·4 years in attenders (P = 0·003). Mean age and skin phototype were similar, but
sunscreen use was lower in nonattenders (68% vs. 95% of attenders; P < 0·001) and 43% of
nonattenders used SPF > 25 (compared with 66% of attenders; P trend = 0·02). Skin cancer
awareness was also significantly lower in nonattenders (42% vs. 71% of attenders; P =
0·01).

Responders vs. nonresponders
As shown in Table 1, 107 of 399 (27%) patients failed to respond after posting
questionnaires twice, and one patient declined to participate. Demographic and other
features were analysed for nonresponders by examining clinical records in order to identify
possible sources of bias. Seventy-two of 107 (67%) nonresponders were male, with a male/
female ratio of 2 contrasting with a ratio of 1·3 for responders (P = 0·08). The mean time
since transplantation was also significantly lower in nonresponders (10·6 years vs. 12·9
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years; P = 0·007). Other key demographic variables were no different between responders
and nonresponders. Eighty-four of 107 (79%) nonresponders had attended dermatology
clinic at least once and 12 (11%) had a history of skin cancer (P = 0·03).

Discussion
In this prospective, questionnaire-based study of transplant recipients' photoprotective
practices and levels of skin cancer awareness, 96% of responders recalled receiving
photoprotection advice, 92% reported use of sunscreen, 88% specifically dressed to
photoprotect themselves, 96% directly avoided sun exposure during summer, and 68% were
aware that an increased risk of skin cancer was the reason that photoprotective measures
were important after a transplant. Photoprotective measures and level of skin cancer
awareness were significantly lower in those responders who had not attended the specialist
dermatology clinic. No obvious bias was identified in nonresponders.

There have been eight previous studies examining one or more aspects of photoprotective
practice and skin cancer knowledge in OTRs: these are summarized in Table 3. Although
there is variation in sample size, setting and study design, in general the levels of knowledge
and compliance with photoprotective measures in our OTR patient population were greater
than those previously reported.10-17

Several studies have been reported from centres without a dedicated transplant dermatology
clinic. The first report from the U.K. used a postal questionnaire to evaluate knowledge of
the need to reduce sun exposure and sun photoprotective measures taken by 204 RTRs.11 Of
128 respondents, 91% were aware of the hazards of sun exposure (although knowledge of
skin cancer was not specifically assessed). However, fewer than 40% used sunscreens and in
90% of cases this was SPF < 10. The authors suggested that these patients were not
receiving adequate information about photoprotection and proposed that the transplant team
should take responsibility for providing this information at the time of transplant and
regularly thereafter. Seukeran et al.10 subsequently undertook a clinician-delivered
questionnaire-based survey of 202 patients in a U.K. renal transplant clinic. Of 202 patients,
54% recalled receiving advice on photoprotection of whom 17% had received this advice
from dermatologists. Fifty-seven per cent used sunscreen with 63% using SPF < 15, and
only 30% were aware of skin cancer risk in OTRs. A similar study from the U.S.A. also
reported low levels of knowledge and compliance.12 In a second study from the U.S.A.,
Robinson and Rigel14 compared sun protection attitudes and behaviours in a telephone
survey of 200 OTRs and a random sample of 1091 U.S. residents. Only 12% of OTRs were
aware of their increased risk of skin cancer and 35% reported regularly using sunscreen. In a
Polish study,16 Szepietowski et al. questioned 151 RTRs: although 68·2% were aware of
skin cancer risk and 74·8% of patients had been informed about the need for sun protection,
62·3% did not comply with this advice. None of these studies mentioned the existence of a
dedicated OTR dermatology clinic, and additionally, details of individual skin phototypes,
the proportion of the transplant cohort interviewed, and details of nonresponders were not
presented. A Swedish study analysing skin cancer risk matched 95 transplant patients with
SCC to 154 patients without18 and requested details of sun protection measures taken and
sources of advice received. The authors report that 42% of cases and 39% of controls had
received sun protection advice but do not present detailed analysis of this.

Two recent studies have reported findings from centres in which dedicated OTR
dermatology clinics are already established.13,15 In a study from Paris, Mahé et al.15
reported that 91% of 445 responders to a questionnaire had been informed of the need for
photoprotection, 47% were aware of skin cancer risk and 63% applied sunscreen regularly,
the majority using SPF 60 or above (although 46% used no more than one tube of sunscreen
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per year). However, a major drawback of this study is that it was conducted through the
dermatology clinic and, in a letter accompanying the questionnaire, the authors stressed the
importance of sun protection in OTRs and the need to evaluate patients' knowledge and
compliance with sun protection measures. Such statements may well introduce bias in
subsequently answering questions, and we specifically sought to avoid this in our study by
dissociating the questionnaire from the dermatology clinic and omitting all mention of
expected endpoints. A Canadian study was also conducted in the setting of a specialist
dermatology clinic.13 Although it evaluated sun protection behaviour of 205 consecutive
newly transplanted individuals (who presumably had not previously attended the
dermatology clinic), the institution had a policy of providing some education concerning
skin cancer risk and prevention to all patients prior to transplant. This may account for their
higher levels of sunscreen use at 70%. No information is provided on skin cancer awareness
of these patients.

In the most recent series reported from Dublin, 270 patients were interviewed in the settings
of both renal and dermatology clinics,17 of whom 99 (37%) patients had previously
attended a dermatology clinic. Prior to transplant, 68·5% of patients reported never using a
sunscreen while 5·6% always used a sunscreen on a sunny day; post-transplant, these figures
were 25·9% and 36·7%, respectively. In contrast to our study, no significant differences
were identified in sun protection measures in association with attendance at a dermatology
clinic. This may reflect the smaller numbers who had ever attended a dermatology clinic (99
vs. 261 in our study). No data are provided on patients' knowledge of skin cancer risk.

While we have attempted to eliminate possible sources of bias by specifically avoiding
association of the questionnaire with the dermatology clinic, bias may have been introduced
in other ways. In particular, 27% of patients did not respond to our questionnaire and we
therefore examined this group in more detail using clinical records. Nonresponders were
represented by a higher proportion of younger males transplanted for a shorter period of
time. This may be because females are more aware of the need for sun protection and are
more compliant with sun protection measures, as has been shown in other studies,14-16 and
may therefore have been more likely to have answered our questionnaire, thereby
introducing bias. Insufficient information was available to determine whether there was a
significant difference in skin type between responders and nonresponders. Skin cancer was
significantly less common in nonresponders (11·2% vs. 26·4%; P = 0·01). Responders
without skin cancer had high skin cancer awareness but lower levels of overall
photoprotection as compared with those with skin cancer, emphasizing the importance of
continued reinforcement of sun protection advice.

The possibility of differences between nonattenders and attenders at the dermatology clinic
as a source of bias was also separately assessed. None of the nonattenders had a history of
skin cancer and their mean time since transplantation was shorter than that of attenders (P =
0·003). One possible explanation is that this may reflect the small number of patients who
have been transplanted for less than 12 months and who have not yet been referred to the
dermatology clinic by the renal physicians. There were no significant differences in the
proportion of patients with skin phototypes I and II between attenders and nonattenders,
suggesting that patients at potentially higher risk of developing skin cancer are no more
likely to attend the dermatology clinic. The possibility that our population differs from other
OTR cohorts cannot be excluded, although there is no evidence to suggest that this is the
case.

In summary, it appears that our policy of routine surveillance has resulted in a well-informed
patient population who report higher levels of photoprotective practices and skin cancer
awareness compared with previous studies. The standard of care that all transplant patients
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should be seen in a dedicated dermatology clinic in order to optimize skin cancer education
is supported by our findings. However, sun exposure patterns post-transplant may not
necessarily correlate with skin cancer risk,18 and follow-up is required, specifically to
confirm whether this improved level of knowledge and photoprotective behaviour will have
beneficial long-term effects in reducing skin cancer incidence in this high-risk population.
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Fig 1.
Outline of questionnaire.
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Table 2

Skin cancer status and clinic attendance

History of NMSC Attendance at dermatology clinic

Yes No Yes No

Responders, n/N (%) 77/292 (26·4) 215/292 (73·6) 261/292 (89·4) 31/292 (10·6)

M/F ratio 1·6 (47/30) 1·3 (120/95)

P = 0·50a
1·4 (154/107) 0·7 (13/18)

P = 0·08a

Mean ± SD age, years (range) 58·6 ± 11·0 (31–82)
0 missing

49·8 ± 13·3 (19–81)
1 missing

P < 0·001b

52·3 ± 13·0 (21–82)
1 missing

50·7 ± 15·8 (19–80)
0 missing

P = 0·54b

Mean ± SD time since treatment,
years (range)

16·8 ± 6·3 (2–33)
0 missing

11·5 ± 7·5 (1–36)
2 missing

P < 0·001b

13·4 ± 7·3 (1–36)
2 missing

9·1 ± 8·8 (1–29)
0 missing

P = 0·003b

Skin type, n (%)

   I 7(9·1) 15 (7·0) 19 (7·3) 3 (9·7)

   II 16 (20·8) 40 (18·6) 50 (19·2) 6 (19·4)

   III 31 (40·2) 93 (43·2) 114 (43·7) 10 (32·2)

   IV 23 (29·9) 63 (29·3) 75 (28·7) 11 (35·5)

   Missing 0 4 (1·9)

P = 0·88a
3 (1·1) 1 (3·2)

P = 0·61a

Photoprotection advice, n (%) 77 (100) 203 (94·4)

P = 0·04a
256 (98·1) 24 (77·4)

P < 0·001a

Use of sunscreen, n (%) 76 (98·7) 193 (89·8)

P = 0·02a
248 (95·0) 21 (67·7)

P < 0·001a

Skin type, n (%)c

   I 7 (9·2) 12 (6·2) 18 (7·3) 1 (4·8)

   II 16 (21·1) 36 (18·7) 49 (19·8) 3 (14·3)

   III 31 (40·8) 87 (45·1) 109 (44·0) 9 (42·9)

   IV 22 (29·0) 58 (30·1) 72 (29·0) 8 (38·1)

   Missing 0 0

P = 0·78a
0 0

P = 0·85a

SPF, n (%)c

   2–5 0 1 (0·5) 1 (0·4) 0

   8–10 1 (1·3) 10 (5·2) 7 (2·8) 4 (19·1)

   15–25 19 (25·0) 63 (32·6) 76 (30·7) 6 (28·6)

   > 25 56 (73·7) 117 (60·6) 163 (65·7) 10 (42·6)

   Missing 0 2 (1·0)
χ2 (1) = 4·7, P trend = 0·03

1 (0·4) 1 (4·8)
χ2 (1) = 5·2, P trend = 0·02

Frequency of sunscreen use, n (%)c

   Sunny 38 (49·4) 105 (54·4) 130 (52·4) 13 (61·9)

   Daily all year 11 (14·3) 18 (9·3) 27 (10·9) 2 (9·5)

   Daily part of year 27 (35·1) 69 (35·8) 90 (36·3) 6 (28·6)

   Missing 0 1 (0·5)

P = 0·47a
1 (0·4) 0

P = 0·76a

Sun avoidance in summer, n (%)
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History of NMSC Attendance at dermatology clinic

Yes No Yes No

   Never 0 4 (1·9) 3 (1·1) 1 (3·2)

   Sometimes 4 (5·2) 41 (19·1) 40 (15·3) 5 (16·1)

   Usually 37 (48·0) 103 (47·9) 129 (49·4) 11 (35·5)

   Always 36 (46·8) 61 (28·4) 84 (32·2) 13 (41·9)

   Missing 0 6 (2·8)
χ2 (1) = 13·1, P trend <
0·001

5 (1·9) 1 (3·2)
χ2 (1) = 0·14, P trend =
0·71

Dress to protect from the sun, n
(%)

   Never 3 (3·9) 26 (12·1) 24 (9·2) 5 (16·1)

   Sometimes 13 (16·9) 69 (32·1) 72 (27·6) 10 (32·3)

   Usually 34 (44·2) 65 (30·2) 92 (35·2) 7 (22·5)

   Always 27 (35·0) 48 (22·3) 68 (26·1) 7 (22·5)

   Missing 0 7 (3·3)
χ2 (1) = 12·3, P trend <
0·001

5 (1·9) 2 (6·5)
χ2 (1) = 1·72, P trend =
0·19

Understanding of reasons for extra photoprotection, n (%)

   Mention of ‘cancer’ 48 (62·3) 151 (70·2) 186 (71·3) 13 (41·9)

   Other answers 28 (36·4) 47 (21·9) 62 (23·8) 13 (41·9)

   Missing 1 (1·3) 17 (7·9)

P = 0·03a
13 (5·0) 5 (16·1)

P = 0·01a

NMSC, nonmelanoma skin cancer; SPF, sun protection factor.

a
Two-tailed Fisher's exact test

b
two-tailed Student's t-test.

c
Restricted to people who answered positively for the question on sunscreen use.
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