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Summary The vitamin D3 analogue calcipotriol (calcipotriene) is an effective topical treatment for psoriasis. In
combination with other antipsoriatic agents, such as ultraviolet radiation, calcipotriol is reported to
improve the overall efficacy of the treatment. Here we describe two patients treated with a
combination treatment of calcipotriol and bath psoralens and ultraviolet A who developed hyper-
pigmentation at the lesional sites where calcipotriol ointment was applied.

The therapeutic efficacy of the natural, biologically
active form of vitamin D3, 1,25-dihydroxyvitamin D3

(1,25 [OH]2D3, calcitriol), and its synthetic analogues
has been established for the treatment of psoriasis, as
recently reviewed.1 Clinical studies have revealed that
calcipotriol improves the response to broad-band and
narrow-band ultraviolet B (UVB) radiation2–5 as well as
to psoralens and ultraviolet A (PUVA). The combination
of calcipotriol and PUVA reduces the cumulative ultra-
violet A dose and the number of PUVA treatments
required for clearance of posriasis.6,7 In light of these
findings, combination of calcipotriol with UV light has
proved to be an efficient regimen, and is one that is
becoming increasingly popular.

So far, skin irritation is the only known local side-
effect seen with calcipotriol therapy.8–11 Lesional or
perilesional irritation is seen in 4–20% of treated
patients. In most cases, irritation is mild and transient.
In more severe cases, erythema and scaling are present.
There have been two reported cases of suspected
delayed-type contact allergy to calcipotriol.12,13

Recently, hyperpigmentation after combined treatment
with calcipotriol and heliotherapy was observed in three
of nine psoriatic patients.14 Hyperpigmentation cleared
spontaneously in less than 7 months. Here we describe
the hyperpigmentation observed in two patients after
treatment with calcipotriol and bath-PUVA.

Case reports

Patient 1

A 61-year-old woman (skin type III) had been suffering
from psoriasis for 33 years. Previous therapies included

local steroids, UVB and oral PUVA therapy. She pre-
sented with an acute exacerbation of psoriasis with
exanthematic psoriatic lesions. The patient was treated
with bath-PUVA starting with a UV dose of 0·25 J/cm2

(UV7001K, Waldmann, Villingen, Germany). In accor-
dance with a suberythemogenic protocol, bath-PUVA
was administered five times per week and dose was
increased up to a maximum of 4·75 J/cm2. Simulta-
neously, therapy with a topical corticosteroid (beta-
methasone valerate) was introduced for 4 days,
followed by treatment with calcipotriol ointment in
combination with a topical corticosteroid, each oint-
ment applied once daily, for 7 days. Thereafter, calcipo-
triol was applied twice a day and the corticosteroid was
withdrawn. After 4 days of combined calcipotriol and
bath-PUVA treatment, the patient developed hyperpig-
mentation at the sites of application of the ointment
(Fig. 1). During therapy, the psoriasis plaques cleared;
however, hyperpigmentation persisted for at least
4 months. Routine haematological and biochemical
parameters were normal before and after treatment.

Patient 2

A 43-year-old man (skin type III) had had psoriasis
vulgaris for 22 years. In the past, topical steroids,
dithranol, UVB, oral and bath-PUVA as well as oral
retinoids had been used. The patient presented with a
typical plaque-type psoriasis on both legs, the arms and
on the chest. Initial topical treatment with a cortico-
steroid and calcipotriol, each applied once daily, was
combined with bath-PUVA therapy (maximum UV dose
applied 6·25 J/cm2). After 7 days, calcipotriol was
applied twice a day and bath-PUVA was continued.
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Hyperpigmentation developed at day 11 in all sites of
affected skin (Fig. 2) and persisted for at least 5 months.
Laboratory tests at the beginning and end of the obser-
vation period showed a persistent mild elevation of
serum triglyceride and cholesterol levels and a slightly
raised glutamyl transpeptidase. Two biopsies were taken
from a hyperpigmented and a non-lesional skin of both

patients. Histology revealed hyperpigmentation of the
basal cell layer. The number and size of the melanocytes
in the dermo-epidermal junction was increased com-
pared with those of non-lesional skin. Some of the
melanocytes appeared slightly atypical. In the upper
dermis, there were a few melanophages and a mild
perivascular lymphocytic infiltrate (Fig. 3).

Discussion

Combined therapy with PUVA and calcipotriol oint-
ment seems to be an effective and generally well-
tolerated treatment. The most frequent side-effect is
lesional or perilesional irritation. In two patients
described, hyperpigmentation occurred as a side-effect
of topical therapy with corticosteroids for a short
application period, followed by calcipotriol and bath-
PUVA during the whole treatment time. This hyperpig-
mentation was present in the lesions treated with
calcipotriol, whereas non-lesional skin remained
normal in both patients throughout the treatment
period. This observation corresponds with hyperpig-
mentation after combination of calcipotriol plus
heliotherapy as reported by Kokelj et al.14

Both our patients had previously received topical
corticosteroid treatment, either alone or in combination
with calcipotriol, for up to 11 days. As topical corticos-
teroids only induce pigmentary disorders after long-
term application, the hyperpigmentation seen in our
patients is unlikely to be due to a steroid effect.
Additionally, both patients had been treated several
times before by topical steroids in combination with
PUVA and other regimens, without any signs of lesional
hyperpigmentation, which makes postinflammatory
hyperpigmentation unlikely.
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Figure 1. (a) Hyperpigmented lesions in patient 1. (b) Note the
collarette-like scaling around the lesions.

Figure 2. Hyperpigmented lesions in patient 2.



A previous work by McKenna and Stern15 reported
photosensitivity reactions in patients receiving UVB
phototherapy and calcipotriene. The authors assume
that increased sensitivity to UVB may be a result of an
effect of calcipotriol on stratum corneum thickness or
epidermal melanization, related to its effects on inflam-
matory reaction to UVB, or, possibly, because it is a
phototoxic agent. A similar effect may be caused by
PUVA and topical calcipotriol therapy. It is evident that
the mechanism by which hyperpigmentation may occur
has not yet been elucidated. In vitro experiments demon-
strate that vitamin D3 may enhance tyrosinase activity
and melanin production, producing enlarged melano-
cytes that have extended dendrites.16,17 A feedback
mechanism between vitamin D3 synthesis and melano-
cytes is a possibility. From these data it appears that
vitamin D3 induces features similar to those noted in
UV-irradiated skin. Recently, Reichrath et al.18 showed
that topical calcipotriol enhanced the expression 1,25-
dihydroxyvitamin D3 receptor in psoriatic skin.

This may explain why, in our patients, the hyperpig-
mentation was restricted to lesional skin after vitamin
D3 and UV exposure. These observations draw attention
to hyperpigmentation as a potential and long-lasting
side-effect of the widely used combination treatment
regimen of calcipotriol and UV irradiation for patients
with psoriasis.
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Figure 3. Photomicrographs of lesional skin
showing hyperpigmentation of the basal
cell layer and an increased number of
larger than normal melanocytes in the
dermo-epidermal junction. Some
melanocytes appear slightly atypical. A few
melanophages and a mild perivascular
lymphocytic infiltrate is present in the
upper dermis (haematoxylin and eosin:
original magnification × 400).
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