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PUVA TREATMENT AND SKIN CANCER: 

A FOLLOW-UP STUDY 

A. Lassus, T. Reunala. J. ldänpää-Heikkilä, T. Juvakoski and 0. Salo 

Deparrmefl/ ofDermarolof!.y, U11i,·ersity Central Hospital, Helsi11ki. Finland 

Abstrncr. Altogether 525 PUVA-treated psonatlcs were 
re-examined. The mean follow-up period since the begin
ning of PUVA therapy was 2.1 years (range 1-3.6 years). 
In 107 cases (20%) the total UVA dose was below 100 
J/cm2 and in 20 (4%) over 1000 J/cm2

. During PUVA 
treatment or al re-examination 14 of the 52 5 patients (3 %) 
were found to have skin lesions suspected of being malig
nant. A total of 23 biopsies were taken and in one case a 
basal-cell carcinoma was histologically verified. This had 
almost certainly been present before the beginning of the 
PUV A therapy. Two other patients, both previously 
treated with methotrexate, had reversible lesions with 
Bowenoid histology. Both these patients had received a 
total UV A dose of more than 1 000 J/cm2. The incidence of 
skin carcinomas in the present PU V A-treated series was 
lower than that in hospitalized psoriatics treated with 
regimens other than PUV A and was not higher than 
the incidence in the age-matched general population in 
Finland. 
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There are sufficient published data lo establish oral 
psoralen plus long-wave ultraviolet light (PUVA) as 
being an effective treatmenl for psoriasis (5, 6, 7 ,  

10). Patients tolerale PUV A quite well and the 

therapy rarely has to be discontinued because of 

acute side-effects such as severe phototoxicity. 

nausea or pruritus. However. there are still some 

possible long-term effects, such as cutaneous aging, 

cataracts and carcinogenicity, which must be con

sidered when evaluating the benefits and risks of 

PUV A treatment (I, 2). It is well known that solar 

ultraviolet light seems to be the major factor in the 

pathogenesis of basal-ce.lJ and squamous-cell carci

nomas in man (8). However, various artificial ul

traviolet light sources have been used for years, 

either alone or together with such potential car

cinogens as coal tar, for the treatment of psoriasis, 

without any observed increase in the frequency of 

skin cancer (2). 

Recent reports from the USA and West Germany 

(3, 9) show that certain groups of psoriatics may 

10-812802

develop skin cancer <luring or after PUV A treat

ment. In order to evaluate this risk in another popu

lation we re-examined 525 PUVA-treated Finnish 

psoriatics. The results were compared with the in

cidence of skfa carcinomas in psoriatics treated 

with regimens other than PUV A and with the inci

dence of skin carcinomas in the general population 

of Finland. 

PATIENTS AND METHODS 

PUVA therapy has been used in Helsinki since May, 1976, 
at three different clinics under the supervision of the au
thors. The same PUVA cabin was used (PUVA-22. Airam 
Ltd, Helsinki, Finland) at all three clinics. An oral dose of 
approximately 0.6 mg/kg of8-methoxypsoralen was given 
2 hours before the UVA radiation. The initial UVA dose 
was aboul the same in all cases (1-1.5 J/cm2) and was 
usually increased gradually at weekly intervals. The 
maximum dose used was 14 J/cm2. After the psoriatic 
lesions had cleared up the majority of patients continued 
on maintenance therapy given either once a week or twice 
a month. As a rule the patients were seen by the supervis
i ng dermatologisl before the treatment, about once a 
month during the therapy and then at the end of it. When 
PUVA therapy was introduced in Finland it was generally 
agreed that no patients with a history of earl ier skin carci
nomas should receive this therapy, thus all such patients 
and also patients highly sensitive lo sunlight were 
excluded from PUV A treatment. 

All 568 patients with psoriasis who had received their 
first course of PUVA treatment before the end of 1 978 
were invit ed to take part in the study. The re-examination 
was carried oul between October 1979 and February 1980 . 
During this period 119 patients still on PUVA therapy and 
406 other patients no longer on PUVA participated. Some 
of the remaining 43 patients could not be traced, others did 
not want to take part in the examination and a few had 
died from unrelated diseases. Therefore, altogether 525 
(92 %) of the 568 psoriatics were re-examined and included 
in the present study. The re-examination was carried out 
in all cases by one of authors. Special attention was paid 
to all skin lesions suspected of being malignant. All such 
lesions were excised and examined by light microscopy. 

Since I 953 all cases of cancer in Finland have been 
reported to the Finnish Cancer Registry-the institute for 
statistical and epidemiological cancer research. The re-
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Table I. Clinirnl dMa of 525 PUVA-rreared pa

tients 

Males 
females 
Mean age 
Mean duration of psoriasis 
Skin type I or Il 
Skin type llI or IV 
Earlier arsenic treatment 
Earlier ionizing radiation 
Earlier methotrexate treatment 

274 (52.2%) 
251 (47.8%) 
43 .2 years 
16.9 years 
41 (7.8%) 

484 (92.2%} 
108 (20.6%) 
19 (3.6%) 
9 (1.7%) 

ported incidcnces of basal-cell and squamous-cell carci
nomas in 1976 (Publication no. 27, Cancer Society of 
Finland, Helsinki, 1979) were used for comparison in the 
present study. The year 1976 was chosen because that was 
the year PUVA therapy was introduced in Finland. In 
1976, a total of I 033 psoriatics recei ved hospital treatment 
for their skin disease in Finland. The hospital records of 
these patients were examined for the presence of either 
basal-cell or squamous-cell carcinoma. As all these pa
tients were treated with methods other than PUV A and 
they serve as a control patient population at the start of 
PUVA therapy in Finland. 

RESULTS 

PVVA-treated J){lfients 

The clinical data obtained from the 525 PUV A

treated psoriatics in the present study are given in 
Table I and data regarding their PUV A therapy are 
shown in Table 11. The se1·ies included almost equal 
numbers of males and females, whose mean age 
was 43 years. One of the patients had earlier had a 

carcinoma of the prostate and another a carcinoma 

of the breast, but both had been successfully treated 

more than 5 years before their PUV A treatment 
began. Only a small proportion of the patients (8%) 

had skin of type I or Il. which is typical of very 
blond or red-haired individuals who tan poorly and 
sunburn easily. One-fifth of the patients had earlier 
received one or several courses of arsenic and in 19 
cases there was a history of exposure to Grenz-rays 
15-30 years before PUVA. According to patient

Table IT. Daw 011 PUVA trearment 

Number of treatments 

histories X-rays had not been used for the treatment 
of psoriasis in any of the present cases. Methotrex
ate has been used very sparingly for the treatment 
of psoriasis in Finland and only 9 of the present 
patients had previously been on such therapy. The 
mean follow-up period since the beginning of 

PUV A treatment was 26 months (range 12-43 

months). The total UV A dose was below 100 J/cm2 

in 107 patients and over I 000 J/cm2 in 20 patients 

(Table Il). 
During PUVA treatment or at re-examination, 

skin lesions suspected of being malignant were ob
served in 14 (3 %) of the 525 patients. From these 14 

patients a total of 23 biopsies were taken for mi
croscopical examination (Table III). One of the le
sions was a basal-cell carcinoma. The patient was a 
75-year-old man who had had psoriasis for 7 years.

He had never been treated with arsenic, ionizing

radiation or methotrexate. The tumour was ob
served on the bald scalp of the patient after 33

sessions of PUV A treatment over 5 months (a total
UV A dose of 234 J/cm2) when his psoriasis had
complete]y cleared up. According to the patient the
lesions had been present for several years and had
obviously remained undetected at the beginning

of PUVA therf!py because of a thick, uniform

psoriasis lesion covering his scalp. The patient has

now been followed up for 16 months without PUVA
and no further skin malignancies have been de-
1ected.

Two patients. 38- and 48-year-o1d males. had a 

similar clinical picture of solar keratosis on their 

trunk with ephelides-like spots as well as hypopig

mented areas (Fig. I). They had both been on long

term PUV A therapy with high UVA doses (a total 
of 268 and 287 UVA doses, 1916 and 2 612 J/cm2 , 

respectively). The microscopical examination re
vealed foci of atypical epidermal cells with )arge 
vacuolated and prominent polymorphic nuclei (Fig. 
2). Therc was aiso disarrangement of cells in the 
lower and middle parts of the Malphigian layers. 
The picture resembled that described by Hofmann 

Total UVA dose (J/cm2) 

21-50 51-100 >100 ,,; 100 101-200 201-500 501-1 000 > I 000 

Number of patients 
(n =525) 
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72 255 147 51 107 137 187 74 20 



Fi,:. I. Dirty-brown-coloured scales and hyperpigmented 
spots on the skin ofthe left shoulder in a 48-year-old man. 

et al. (3) who designated it as a Bowenoid lesion. 
PUV A thcrapy was terminated in both cases and 

oral retinoid (RO 10-9359) was started. with doses 
ranging from 60-20 mg/day. Three month� later a 

complete normalization of the epidermal changes 
was observed. Neither of these two patients had 
earlier been treated with arsenic or ionizing radia
tion but both had been treated with methotrexate 

for 6-12 months in the past. Both patients and the 

one with basal-cell carcinoma had skin of type I Il or 
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IV. Skin biopsies were also taken from I I other

patients but revealed only benign lesions such as
nevi. fibromas, warts, etc. (Table HI).

Non-PUVA-treated patients and controls 

In 1976 a total of I 033 patients with psoriasis were 

treated in Finnish hospitals with regimens other 

than PUVA. According to the hospital records none 

of them had squamous-cell carcinoma but 4 of them 

(0.4%) had basal-cell carcinoma. All 4 were above 

the age of 50. Three of them had single. deep 

basal-cell corcinomas on their face. They had never 
been treated with arsenic, ionizing radiation or 
methotrexate. The fourth patient had multiple. su
perficial basal-cell carcinomas on the trunk and had 

been repeatedly treated with arsenic 20-30 years 
earlier. 

ln 1976. I 796 new cases of either basal-cell or 

squamous-cell carcinoma were reported in Finland. 

In this year the whole population was 4.7 million, 
which means a skin carcinoma frequency of 0.04%. 

One of the present 525 PUV A-treated psoriatics 

was found to have skin carcinoma <luring a mean 
follow-up period of 2.2 years. The expected value 

calculated from lhe age-matched general population 
was 0.5 (Table IV). This difference is not signifi
cant. The expected value for psoriatics treated in 
hospital in 1976 with regimens other than PUVA 

was 0.7. This is significantly (p<0.01) lower than 
the observed value (Table IV). 

-

Fig. 2. Biopsy of hyperpig

mented spot (Fig. I). Foci of 
!arge vacuolated cells with 
prominent and polymorphic 
nuclei. Frequent mitoses (H 
& E. X240). 
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Tabte Ill. Histopathologica/ findi11gs in /4 PUVA
treated patients suspecred of having malig11a111 ski11 
lesions 

Basal-cell carcinoma 
Bowenoid lesions 
Seborrhoeic keratosis 
Benign nevi 
Warts 
Various benign lesions 

Numberof 
lesions 
(n = 23) 

I 
7 
4 

5 
I 
5 

DISCVSSION 

Numberof 
patients 
(11= 14) 

I 
2 
2 
4 
I 
4 

The results of the present study indicated that 
PUV A therapy does not increase the risk of skin 

carcinomas over a relatively short follow-up period. 

Ont y one of the 525 patients examined was found to 

have skin carcinoma during or after PUV A treat
ment. The result is in contrast to that presented by 
Stern et al. (9), who found during an equally long 
follow-up period lhat 30 out of I 373 patients de
veloped skin carcinomas. Obviously these contra
dictory results are due to differences between the 

two PUV A-treated patient populations. Stern et al. 

(9) found the highest risk of skin carcinomas in
patients who had already had a skin carcinoma be

före PUV A treatment. According to our primary
selection there were no such patients in our series.
Another significant risk factor in the series of Stem
et al. (9) was previous treatment with ionizing radia
tion. 27 % of their patients had previously received
such treatment, compared with only 4 % of our
cases. The third main risk factor found by Stern et
al. (9) was skin of type I or Il. Due to primary

selection only 8 % of our patients had such a sensi

tive skin. In agreement with the present study Stern

et al. (9) did not observe any statistical increase in
the frequencies of skin carcinomas in PUVA

treated psoriatics who had no previous history of

skin carcinomas or treatment with ionizing radia

tion. Thus, it seems probable that with the same
pre-selection of patients as in our study their results
would have been quite similar to the present find
ings.

In contrast to PUV A-treated patients there was a 

significantly increased frequency of skin carcino
mas in psoriatics who had been treated with 
methods other than PUVA in hospital in 1976. 

However, this difference is probably not real, but 
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due rather to the fact that basal-cell carcinomas are 
often overlooked, except in individuals closely 
examined by dermatologists, as was the case with 
the present psoriatics treated in hospital. On the 
other hand, our findings do not support the concept 

of Kocsard (4), according to which psoriatics have a 
decreased tendency to develop skin malignancies. 

Two of our patients developed Bowenoid lesions 

of the same type as described by Hofmann et al. (3). 

Both had earlier been treated with methotrexate, 

which was unusual in the present series. This indi
cates that previous methotrexate treatment may be 
a risk factor in PUVA therapy. However, Stern et 
al. (9) were unable to observe any correlation be
tween methotrexate treatment and an increased risk 

-of skin carcinomas <luring or after PUVA treatment.
Both our patients with Bowenoid lesions belonged

to the small group which had received the highest

UV A doses. This may be the real explanation for 

this type of lesion, which in our cases was fortu

nately reversible. Although one-fifth of the present

patients had been treated with arsenic in the past,
the one patient with basal-cell carcinoma and two
with Bowenoid lesions had never received arsenic.
Stern et al. (9) did not mention how many of their

patients had received arsenic but Hofmann et al. (3)

reported Bowenoid lesions in one and Bowen's
disease in another arsenic-treated patient <luring
PUV A therapy. Their observations suggest that
ea.rlier intake necessitates close control <luring and 
after PUV A treatment.

In conclusion, the present study suggests that if 
the selection of psoriasis patients is careful, PUV A 
therapy involves no increased short-term risk of 

Table IV. Observed and expected skin carcinomas 
in PUVA-rreated and in 11011-PUVA-treated psoria
tics 

Carcinomas P-value
(Poisson

Ob- Ex- distribu-
Patients served pected" tion)

PUV A-lreated 
psoriatics 
(n=525) ,. 0.5 n.s

Non-PUV A-treated 
psoriatics 
(in 1976, n=I 033) 4 0.7 <0.01 

• Calculated from age-matched incidences in Finland in
1976.
• During a mean follow-up period of2.2 years. 



developing skin carcinorna. However, a prospec

tive study is needed to evaluate the long-terrn risks 

which PUV A and other therapeutic modalities of 

psoriasis rnay imply. 
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