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Organ transplant recipients have a high risk of developing
premalignant actinic keratoses and skin cancer, particularly
squamous cell carcinoma. The increased risk of such sun-in-
duced skin lesions is linked to the use of immunosuppressive
drugs. Avoiding sun exposure, however, may lead to vitamin
D deficiency.

We set out to study the risk of skin cancer in organ transplant
recipients in Norway with a special emphasis on possible
time trends. Also, we have studied the effect of ablative frac-
tional CO,-laser-assisted daylight photodynamic therapy in
post-transplantation actinic keratoses and vitamin D levels
in organ transplant recipients living in south-east Norway.

In a population-based study with all patients who received a
kidney, heart, lung or liver transplant in Norway in the pe-
riod 1968-2012 (n=8,026), cumulative hazard for squamous
cell carcinoma increased sharply in patients transplanted in
1983-1992, reaching 61% in heart transplant recipients and
23% in kidney transplant recipients after 15 years, and then de-
clining in patients transplanted in 1992-2002 and 2003-2012
(1). Overall standardized incidence ratio (SIR) for squamous
cell carcinoma was 51.9 (95% CI 48.4-55.5), for melanoma
2.4 (1.9-3.9) and for Kaposi sarcoma 54.9 (27.4-98.2). Unad-
justed SIR for squamous cell carcinoma was 102.7 (85.8-122.1)
in patients transplanted in 1983-1987, declining to 21.6
(16.8-27.0) in those transplanted in 2003-2007. Adjusting for
different follow-up time and other relevant factors in a mul-
tivariable Poisson regression analysis of SIR ratio, SIR peaked
in patients transplanted in 1983-1987 and later declined
significantly with relative SIR being 0.42 (95% CI 0.32-0.55),
0.31 (0.22-0.42) and 0.44 (0.30-0.66) in those transplanted
in 1998-2002, 2003-2007 and 2008-2012.

Using a within-subject randomized controlled study design,
we found that ablative fractional CO,-laser treatment followed
by daylight photodynamic therapy was more effective than
daylight photodynamic therapy alone in treating thick actinic
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keratoses of the scalp and forehead in 12 organ transplant
recipients, with an odds ratio for complete clinical response
of 19.42 (95% CI 6.94-54.34) (2).

In an observational study with 94 organ transplant recipients
living in south-east Norway, vitamin D deficiency, defined as
25-hydroxyvitamin D <50 nmol/l, was found in 28 patients
(29.8%) during winter and in 23 patients (24.5%) during
summer (3).

In conclusion, we document a dramatic decline in the risk
of cutaneous squamous cell carcinoma after organ transplan-
tation in recent decades, although the risk remains much
higher than in the general population. The decline may be
explained by the use of less aggressive, less carcinogenic and
more individualized immunosuppressive treatment. Better
dermatological follow-up and improved sun exposure habits
may also play a role. Ablative fractional CO, laser-assisted
daylight photodynamic treatment could be considered in
organ transplant recipients with thick actinic keratosis. Organ
transplant recipients should be monitored for vitamin D defi-
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ciency. These studies have implications for our understanding
of the relationship between immunosuppressive drugs and
skin cancer and for the management of sun exposure-related
complications in organ transplant recipients.
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