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Transplant recipients have a raised risk of melanoma 
but the relative magnitude is uncertain. We undertook a 
systematic review by searching major databases for re-
levant publications to June 2014. Cohort studies quanti-
fying the association between transplantation and me-
lanoma were included and data were pooled using the 
weighted average method. Among 20 eligible studies 
the pooled relative risk (pRR) of melanoma was 2.71 
(95% confidence interval (CI), 2.23–3.30) with signifi-
cant heterogeneity (p < 0.001). There was no indication 
of publication bias. Sub-group analyses by study design, 
follow-up period, adjustment for confounding and qua-
lity score did not materially alter results. Among liver 
and heart transplant patients pRR for melanoma was 
5.27 (95% CI 4.50–6.62), higher than the pRR of 2.54 
(95% CI 2.18–2.96) among kidney transplant patients. 
Transplant recipients are at more than double the risk 
of melanoma overall compared with the general popula-
tion. Key words: melanoma; organ transplant recipients; 
immunosuppression; meta-analysis.
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Organ transplant recipients are at substantially raised 
risk of diverse cancer types such as lymphomas and 
anogenital cancers linked to infection and cancers of 
the lung, lip and thyroid linked to other exposures 
(1, 2). The commonest type of cancer affecting organ 
transplant recipients are the keratinocyte skin cancers 
(1, 3), a proportion of which may be associated with 
the β papillomavirus (4). Alongside the known high 
risk of these common skin cancers, evidence suggests 
that cutaneous melanoma, the most serious type of skin 
cancer, is also raised among organ recipients. Two sys-
tematic reviews have examined the issue, but both were 
based on a limited number of studies. The first assessed 
the literature to March 2007 with the aim of estimating 
the risk of all cancers, melanoma included, among or-
gan transplant recipients (1). The authors identified 4 

relevant population-based cohort studies whose pooled 
results suggested a significant doubling of the melanoma 
incidence rate (standardised incidence ratio (SIR) 2.34) 
compared with the rate in the background population. 
For 3 of the 4 studies (5–7) the follow-up of melanoma 
ended in the mid-1990s and in 2003 for the fourth (8). 
In the one to two decades since these studies, longevity 
of transplant recipients has steadily risen along with the 
incidence of melanoma in most countries (9). The other 
systematic review (10) assessed studies published to 
January 2012, and again reported a doubling of risk of 
melanoma (SIR 2.4), very similar to the previous estimate 
(1). Published data from several eligible cohort studies 
were not included in the second review (10) however. 
Because melanoma is a potentially fatal malignancy, it 
deserves particular attention in susceptible groups such 
as today’s organ transplant recipients whose increased 
melanoma risk remains to be calculated based on the 
totality of available evidence. We therefore evaluated 
all relevant published literature to date to quantify the 
magnitude of the increase as precisely as possible. 

MATERIALS AND METHODS
The systematic review and meta-analysis was conducted in ac-
cordance with the Meta-analysis of Observational Studies in Epi-
demiology guidelines for reviews of observational Studies (11), 
and we followed the PRISMA statement (12) to guide reporting. 

Literature search
Eligible studies up to June 2014 were identified by searching the 
Medline 1950 (U.S. National Library of Medicine, Bethesda, 
MD) database using PubMed software as the search interface; 
Embase 1966 database (Elsevier Science, Amsterdam, Holland) 
using the Embase search interface; and the ISI Science Cita-
tion Index using the ISI Web of Science search interface, and 
by hand-searching the reference lists of the retrieved articles. 

For computer searches, we used the following medical subject 
headings terms or text words (both United States and United 
Kingdom spellings): melanoma, cancer, neoplasms, transplant, 
transplants, transplantation, aetiology, cohort (Search strategy; 
see Appendix S11). Studies that had been commonly cited in 
the literature and review articles were also included as citation 
search terms in the ISI Science Citation Index (1990 to present) 
to identify subsequent studies that had referenced them. The 
search was not limited to studies published in English. We read 
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the abstracts of all identified studies to exclude those that were 
clearly not relevant. The full texts of the remaining articles were 
read to determine if they met study inclusion criteria.

Inclusion and exclusion criteria
Cohort studies, including population-based record linkage stu-
dies, that permitted quantitative assessment of the association 
between solid organ transplantation and melanoma with repor-
ted measures of relative risk (RR), namely Hazard Ratio (HR), 
Incidence Rate Ratio (IRR), or Standardised Incidence Ratio 
(SIR) were included. Any discrepancies between investigators 
about inclusion of a study were resolved by joint evaluation of 
the manuscript. When multiple reports were published on the 
same population or subpopulation, we included in the meta-
analysis the report with the longest follow-up duration or the 
most comprehensive data. 

Data extraction
Two researchers independently abstracted data from identified 
studies using a standardised data abstraction form, with incon-
sistencies resolved by consensus. The following information 
was recorded for each study: study design, location, years of 
data collection, source and definition of cohort, number of 
cases, person-year duration of follow-up, age of study popula-
tion, variables used for statistical adjustment, point estimates 
(RR, HR, IRR or SIR), and 95% confidence intervals (95% CI). 
Where several risk estimates were presented, we abstracted 
those adjusted for the greatest number of potential confounders. 

Quality assessment
Two researchers independently evaluated the quality of the 
studies by using a scoring system that was designed with 
reference to MOOSE (11), QATSO (13) and STROBE (14), 
where a total score of 5–7 was considered high quality, 3–4 
moderate quality, 0–2 poor quality. One point each was al-
located for (a) representativeness of the exposed cohort (i.e. 
population-based); (b) melanoma histologically confirmed; (c) 
description of calculation of person-years at risk; (d) mean/
median follow-up reported (e) adjustments made for age, sex 
and time period; (f) adjustments made for ethnicity, and (g) time 
period between graft failure if it occurred and re-transplantation 
excluded from calculation of person-years. Single-institution 
studies and those with selected patient representation were 
classified as non-population-based. Disagreements about any 
item were resolved through discussion. 

Data synthesis and analysis
To pool individual study estimates for the risk of melanoma 
in transplant patients, we used the weighted average method 
where the weight of each study is inversely proportional to the 
study variance. We determined a priori to use random effects 
models in the presence of significant heterogeneity (15), asses-
sed using the Q statistic (16) (significance level at p < 0.05), and 
quantified using the I2 statistic (17). We performed a sensitivity 
analysis by omitting one study at a time, and calculated the 
pooled relative risk (pRR) for the remaining studies to evaluate 
whether the results could have been affected markedly by a 
single study. Subgroup analyses were carried out according 
to important study features: design (cohort or record linkage); 
representativeness (population-based or single clinic-based); 
geographic region; adjustment for age, sex and time period; ad-
justment for ethnicity; type of transplant (kidney/mostly kidney 
or other); follow-up time (0–5 years; > 5 years) and whether 
follow-up time accounted for time between graft failure and 

re-transplantation; and quality score. The extent to which one 
or more of these study design characteristics explained hete-
rogeneity was then explored in meta-regression models for all 
studies combined (18). Finally, publication bias was evaluated 
through visual inspection of a funnel plot and with Begg’s and 
Egger’s tests (19, 20). All statistical analyses were performed 
using Stata Version 10 (Stata Corporation, College Station, TX).

RESULTS

A total of 20 eligible studies were identified and inclu-
ded in our systematic review (2, 3, 7, 21–37) (Fig. S11). 
Two were conducted in Australia (3, 27), 6 in Northern 
Europe (21, 24, 25, 28, 31, 34), 2 in Central Europe (22, 
29), 4 in Mediterranean Europe (23, 30, 33, 36) and 6 
in North America (2, 7, 26, 32, 35, 37), and all were 
published between 1996 and 2013 (Table SI1). Of the 
20 studies, 10 were cohort studies (3, 22, 23, 28–30, 33, 
35–37) and the remaining 10 were record-linkage stu-
dies (2, 7, 21, 24–27, 31, 32, 34). Two studies reported 
on single-clinic patient cohorts (22, 35); the remaining 
18 reported on population-based patient cohorts. Most 
of the studies reported on cohorts of renal transplant 
patients only (or all solid organ transplants with a high 
proportion of renal transplant patients); 5 reported on 
liver transplant patients (23, 28, 35–37), and one on 
heart transplant patients (26). Mean or median follow-
up time ranged from 3.5 to 16 years. Thirteen (65%) 
of the 20 studies included in the meta-analysis were 
classified as high quality; the remaining 7 studies as 
moderate quality (Table SI1). 

Outcomes 

All 20 studies reported a positive association between 
organ transplantation and melanoma. Using a random 
effects model, the pRR for this association was 2.71 
(95% CI, 2.23–3.30) (Fig. 1), with evidence of signi-
ficant heterogeneity (p < 0.001, I2 = 78.1%). Sensitivity 
analyses removing each study in turn resulted in pRRs 
ranging from 2.57 (95% CI 2.24–2.95) with the omis-
sion of Chatrath et al. (37) to 2.81 (95% CI, 2.31–3.42), 
with the omission of Jensen et al. (25). The funnel plot 
was close to symmetrical and there was no evidence of 
publication bias using the Egger weighted regression 
method (p for bias = 0.50) or the Begg rank correlation 
method (p for bias = 0.64). 

Subset and meta-regression analyses

Excluding the two single clinic-based studies did not 
materially alter the summary estimate (pRR 2.71, 95% 
CI 2.21–3.33) (Table I). Summary estimates were lo-
wer for studies conducted in Europe (pRR 2.43, 95% 
CI 2.09–2.84) than those conducted in North America 
(pRR 3.09, 95% CI 2.10–4.54) or Australia (pRR 2.67, 
95% CI 2.15–3.31); heterogeneity was evident only for 
the studies conducted in North America. For analyses 
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stratified by study quality, the sum-
mary estimates were higher for 
studies that had a received a high 
quality score (n = 13) than those 
graded as of moderate quality 
(n = 7), although only the former 
showed significant heterogeneity 
(p < 0.001). The pooled estimate 
for studies with longer mean or 
median follow-up time (i.e. over 
5 years), a proxy for duration 
of immunosuppression, was no 
higher than for those with shorter 
length of follow-up. The pRR for 
kidney transplant studies that had 
excluded the time period between 
graft failure and re-transplantation 
in the calculation of person-years 
was not materially different than 
for studies that did not specifi-
cally exclude it (Table I), although 
significant heterogeneity was 
evident only for the latter group 
of studies. The pRR of 5.27 (95% 
CI 4.50–6.62) for studies of liver 
and heart transplant patients was 
substantially higher than the pRR 
of 2.54 (95% CI 2.18–2.96) for 
studies of predominantly kidney 
transplant patients. 

In meta-regression analyses, the association between 
melanoma risk and transplantation was not greatly 
altered by such study design features as the extent of 
adjustment for confounding factors, but did depend on 
geographic region (p = 0.002) and whether time period 
between graft failure and re-transplantation was inclu-
ded in the calculation of person-years among kidney 
transplant recipients (p < 0.001).

DISCUSSION

Physicians who treat today’s organ transplant recipients 
into the long term need the most accurate estimates of 
their patients’ risk of cancer. Based on all current avail-
able studies, the majority of which were classified as 
being of high quality, we have shown that melanoma 
risk is more than doubled in organ transplant recipients 
in general (comprising mostly kidney transplant reci-
pients) compared with the general population. We have 
further shown new evidence from a small group of studies 
that the risk of melanoma in liver and heart transplant 
recipients, at over 5 times the risk of the background 
population, appears even higher than the risk in kidney 
transplant recipients. Studies included in the review 
had an average follow-up time that ranged between 3.5 
to 16 years, though duration of follow-up as a proxy 

Table I. Meta-analysis results using the weighted average method: 
organ transplantation and risk of melanoma

Studies, 
n

Pooled effect 
estimate (95% CI) I2 (%)

p hetero-
geneity

Weight, 
%

All studies 20 2.71 (2.23–3.30) 78.1 < 0.001 100
Population-based
  Yes 18 2.71 (2.21–3.33) 80.3 < 0.001 93.6
  No   2 2.77 (1.56–4.91)   0.0 0.660 6.4
Study location
  Europe 12 2.43 (2.09–2.84)   0.0 0.787 46.0
  North America   6 3.09 (2.10–4.54) 93.0 < 0.001 40.5
  Australia   2 2.67 (2.15–3.31)   0.0 0.421 13.5
Study quality
  High 13 2.95 (2.33–3.74) 84.3 < 0.001 71.0
  Moderate   7 2.24 (1.73–2.90)   2.7 0.405 29.0
Adjusted for age, sex and time period
  Yes 16 2.66 (2.02–3.51) 76.7 < 0.001 71.8
  No   4 2.75 (1.98–3.81) 82.4 < 0.001 28.2
Ethnicity taken into account
  Yes   5 2.78 (2.25–3.44) 88.2 < 0.001 88.2
  No 15 2.31 (1.50–3.57)   0.0 0.727 11.8
Follow-up duration (mean/median)
  0–5 years   6 2.66 (2.00–3.55) 81.4 < 0.001 38.0
  > 5 years 14 2.71 (2.02–3.65) 76.4 < 0.001 62.0
Kidney (or mostly kidney)
  Yes 14 2.54 (2.18–2.96) 60.8 0.002 82.4
  No   6 5.27 (4.20–6.62)   1.9 0.404 17.6
Excluded time period between graft failure and re-transplantation* 
  Yes   3 2.43 (2.21–2.67)   0.0 0.470 33.1
  No 11 2.53 (2.03–3.14) 58.6 0.007 66.9

*restricted to studies including kidney (or largely kidney) transplant patients.

Fig. 1. Forest plot of the association between solid organ transplantation and melanoma stratified by 
study population (kidney/predominantly kidney or other). Each line represents an individual study 
result with the width of the horizontal line indicating 95% CI, the position of the box representing the 
point estimate, and the size of the box being proportional to the weight of the study.
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for duration of immunosuppression did not appear to 
be directly associated with risk of melanoma. Previous 
reports have noted a reversal of melanoma risk follo-
wing graft failure (27) and a higher risk in transplanted 
patients when compared with those on the waiting list 
(38). Thus, inclusion of time between graft failure and 
re-transplantation in the calculation of person-years could 
lead to an underestimate of the association between trans-
plantation and risk of melanoma. This was not apparent 
in our sensitivity analyses, with a slightly lower pRR for 
studies that had specified the exclusion of time between 
transplants compared with those that did not (or did not 
state they had). It is possible that the background risk of 
melanoma is higher in renal failure patients following 
long-term exposure to immunosuppressive therapy, and 
these patients are known to be at higher risk of develo-
ping cutaneous squamous cell carcinoma (25). 

Based on 20 studies, our meta-analysis results sub-
stantially extend the results of the previous two meta-
analyses based on 4 cohort studies (1) and 12 studies 
(10), respectively. The magnitude of melanoma risk is 
now shown to be increased by around 2.7-fold rather 
than 2.3-fold (1) or 2.4-fold (10), with the likelihood 
that some organ transplant recipient subgroups like 
heart transplant patients may have higher melanoma risk 
due to more intensive immunosuppressive regimens. 

Limitations of our meta-analysis include the potential 
for biases and confounding inherent in the original stu-
dies. Also the vast majority of the evidence arises from 
follow-up of patient cohorts dating back many decades, 
and this may somewhat diminish the generalizability of 
the evidence to current organ transplant recipients who 
are exposed to different treatment regimens. These limi-
tations may detract from the precision of our estimate of 
melanoma risk in current transplant recipients, but their 
significantly increased risk remains a major concern. 

There are feasible and effective screening and pre-
vention strategies that can be put in place to decrease 
transplant patients’ elevated risk of melanoma morbi-
dity. Their medical carers should be aware that these 
patients require regular skin screening for early detec-
tion and treatment of any suspicious pigmented lesions. 
Also since melanoma is driven by high sun exposure 
(39), sun avoidance and sun protection can be advised 
by transplant physicians, dermatologists and other 
medical staff involved in the care of these patients. 
Studies that have evaluated the sun protection behaviour 
of organ transplant recipients show that it is inadequate 
in many cases, with around a third not using sunscreen 
when in the sun and two-thirds not wearing protective 
clothing (40, 41). Advice and encouragement to adopt 
sun protection measures routinely will help counter the 
increased risk of melanoma demonstrated here, as well 
as mitigating the better-known increased risk of other 
skin cancers that immunosuppression carries for organ 
transplant recipients.

ACKNOWLEDGEMENTS
This study was supported by special purpose donations for 
melanoma research to the QIMR Berghofer Medical Research 
Institute.

REFERENCES

1. Grulich AE, van Leeuwen MT, et al Falster MO, Vajdic CM. 
Incidence of cancers in people with HIV/AIDS compared 
with immunosuppressed transplant recipients: a meta-
analysis. Lancet 2007; 370: 59–67.

2. Engels EA, Pfeiffer RM, Fraumeni JF, Jr., Kasiske BL, 
Israni AK, Snyder JJ, et al. Spectrum of cancer risk among 
US solid organ transplant recipients. JAMA 2011; 306: 
1891–1901.

3. Bouwes Bavinck JN, Hardie DR, Green A, Cutmore S, 
MacNaught A, O’Sullivan B, et al. The risk of skin cancer 
in renal transplant recipients in Queensland, Australia. A 
follow-up study. Transplantation 1996; 61: 715–721.

4. Bavinck JNB, Plasmeijer EI, Feltkamp MCW. [beta]-
Papillomavirus infection and skincancer. J Invest Dermatol 
2008; 128: 1355–1358.

5. Birkeland SA, Løkkegaard H, Storm HH. Cancer risk in 
patients on dialysis and after renal transplantation. Lancet 
2000; 355: 1886–1887.

6. Adami J, Gabel H, Lindelof B, Ekstrom K, Rydh B, Glime-
lius B, et al. Cancer risk following organ transplantation: 
a nationwide cohort study in Sweden. Br J Cancer 2003; 
89: 1221–1227.

7. Villeneuve PJ, Schaubel DE, Fenton SS, Shepherd FA, 
Jiang Y, Mao Y. Cancer incidence among Canadian kidney 
transplant recipients. Am J Transplant 2007; 7: 941–948.

8. Vajdic CM, McDonald SP, McCredie MR, van Leeuwen 
MT, Stewart JH, Law M, et al. Cancer incidence before and 
after kidney transplantation. JAMA 2006; 296: 2823–2831.

9. Erdmann F, Lortet-Tieulent J, Schüz J, Zeeb H, Greinert R, 
Breitbart EW, et al. International trends in the incidence of 
malignant melanoma 1953–2008 – are recent generations 
at higher or lower risk? Int J Cancer 2013; 132: 385–400.

10. Dahlke E, Murray CA, Kitchen J, Chan AW. Systematic 
review of melanoma incidence and prognosis in solid organ 
transplant recipients. Transplantation Research 2014; 3: 10.

11. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, 
Rennie D, et al. Meta-analysis of observational studies in 
epidemiology: a proposal for reporting. Meta-analysis Of 
Observational Studies in Epidemiology (MOOSE) group. 
JAMA 2000; 283: 2008–2012.

12. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred re-
porting items for systematic reviews and meta-analyses: the 
PRISMA statement. J Clin Epidemiol 2009; 62: 1006–1012.

13. Wong WC, Cheung CS, Hart GJ. Development of a quality 
assessment tool for systematic reviews of observational 
studies (QATSO) of HIV prevalence in men having sex 
with men and associated risk behaviours. Emerg Themes 
Epidemiol 2008; 5: 23.

14. Vandenbroucke JP, von Elm E, Altman DG, Gotzsche PC, 
Mulrow CD, Pocock SJ, et al. Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE): 
explanation and elaboration. Ann Intern Med 2007; 147: 
W163–194.

15. Poole C, Greenland S. Random-effects meta-analyses 
are not always conservative. Am J Epidemiol 1999; 150: 
469–475.

16. Hardy RJ, Thompson SG. Detecting and describing hete-
rogeneity in meta-analysis. Stat Med 1998; 17: 841–856.

17. Higgins JP, Thompson SG. Quantifying heterogeneity in a 

Acta Derm Venereol 95



927Increased melanoma risk in organ transplant recipients

meta-analysis. Stat Med 2002; 21: 1539–1558.
18. Thompson SG, Sharp SJ. Explaining heterogeneity in 

meta-analysis: a comparison of methods. Stat Med 1999; 
18: 2693–2708.

19. Begg CB, Mazumdar M. Operating characteristics of a rank 
correlation test for publication bias. Biometrics 1994; 50: 
1088–1101.

20. Egger M, Davey Smith G, Schneider M, Minder C. Bias 
in meta-analysis detected by a simple, graphical test. BMJ 
1997; 315: 629–634.

21. Krynitz B, Edgren G, Lindelof B, Baecklund E, Brattstrom 
C, Wilczek H, et al. Risk of skin cancer and other malig-
nancies in kidney, liver, heart and lung transplant recipients 
1970 to 2008 – a Swedish population-based study. Int J 
Cancer 2013; 132: 1429–1438.

22. Wisgerhof HC, van der Geest LG, de Fijter JW, Haasnoot 
GW, Claas FH, le Cessie S, et al. Incidence of cancer in 
kidney-transplant recipients: a long-term cohort study in a 
single center. Cancer Epidemiol 2011; 35: 105–111.

23. Baccarani U, Piselli P, Serraino D, Adani GL, Lorenzin D, 
Gambato M, et al. Comparison of de novo tumours after 
liver transplantation with incidence rates from Italian cancer 
registries. Dig Liver Dis 2010 42: 55–60.

24. Collett D, Mumford L, Banner NR, Neuberger J, Watson C. 
Comparison of the incidence of malignancy in recipients 
of different types of organ: a UK Registry audit. Am J 
Transplant 2010; 10: 1889–1896.

25. Jensen AO, Svaerke C, Farkas D, Pedersen L, Kragballe K, 
Sorensen HT. Skin cancer risk among solid organ recipients: 
a nationwide cohort study in Denmark. Acta Derm Venereol 
2010; 90: 474–479.

26. Jiang Y, Villeneuve PJ, Wielgosz A, Schaubel DE, Fenton 
SS, Mao Y. The incidence of cancer in a population-based 
cohort of Canadian heart transplant recipients. Am J Trans-
plant 2010; 10: 637–645.

27. van Leeuwen MT, Webster AC, McCredie MR, Stewart 
JH, McDonald SP, Amin J, et al. Effect of reduced im-
munosuppression after kidney transplant failure on risk of 
cancer: population based retrospective cohort study. BMJ 
2010; 340: c570.

28. Aberg F, Pukkala E, Hockerstedt K, Sankila R, Isoniemi 
H. Risk of malignant neoplasms after liver transplanta-
tion: a population-based study. Liver Transpl 2008; 14: 
1428–1436.

29. Bastiaannet E, Homan-van der Heide JJ, Ploeg RJ, Hoekstra 
HJ. No increase of melanoma after kidney transplantation 
in the northern part of The Netherlands. Melanoma Res 

2007; 17: 349–353.
30. Serraino D, Piselli P, Busnach G, Burra P, Citterio F, Arbus-

tini E, et al. Risk of cancer following immunosuppression in 
organ transplant recipients and in HIV-positive individuals 
in southern Europe. Eur J Cancer 2007; 43: 2117–2123.

31. Moloney FJ, Comber H, O’Lorcain P, O’Kelly P, Conlon 
PJ, Murphy GM. A population-based study of skin cancer 
incidence and prevalence in renal transplant recipients. Br 
J Dermatol 2006; 154: 498–504.

32. Hollenbeak CS, Todd MM, Billingsley EM, Harper G, 
Dyer AM, Lengerich EJ. Increased incidence of melanoma 
in renal transplantation recipients. Cancer 2005; 104: 
1962–1967.

33. Leveque L, Dalac S, Dompmartin A, Louvet S, Euvrard 
S, Catteau B, et al. Mélanome chez le transplanté. Ann 
Dermatol Venereol 2000; 127: 160–165.

34. Jensen P, Hansen S, Moller B, Leivestad T, Pfeffer P, Geiran 
O, et al. Skin cancer in kidney and heart transplant reci-
pients and different long-term immunosuppressive therapy 
regimens. J Am Acad Dermatol 1999; 40: 177–186.

35. Jain AB, Yee LD, Nalesnik MA, Youk A, Marsh G, Reyes 
J, et al. Comparative incidence of de novo nonlymphoid 
malignancies after liver transplantation under tacrolimus 
using surveillance epidemiologic end result data. Trans-
plantation 1998; 66: 1193–1200.

36. Ettorre GM, Piselli P, Galatioto L, Rendina M, Nudo F, 
Sforza D, et al. De novo malignancies following liver 
transplantation: results from a multicentric study in central 
and southern Italy, 1990–2008. Transplantation Proceedings 
2013; 45: 2729–2732.

37. Chatrath H, Berman K, Vuppalanchi R, Slaven J, Kwo P, 
Tector AJ, et al. De novo malignancy post-liver transplanta-
tion: a single center, population controlled study. Clinical 
Transplantation 2013; 27: 582–590.

38. Kasiske BL, Snyder JJ, Gilbertson DT, Wang C. Cancer 
after kidney transplantation in the United States. Am J 
Transplant 2004; 4: 905–913.

39. Chang Y-M, Barrett JH, Bishop DT, Armstrong BK, Bataille 
V, Bergman W, et al. Sun exposure and melanoma risk at 
different latitudes: a pooled analysis of 5700 cases and 7216 
controls. Int J Epidemiol 2009; 38: 814–830.

40. Donovan JC, Rosen CF, Shaw JC. Evaluation of sun-
protective practices of organ transplant recipients. Am J 
Transplant 2004; 4: 1852–1858.

41. Mahe E, Morelon E, Fermanian J, Lechaton S, Pruvost 
C, Ducasse MF, et al. Renal-transplant recipients and sun 
protection. Transplantation 2004; 78: 741–744.

Acta Derm Venereol 95


