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CAROTENOID TREATMENT FOR LIGHT SENSITIVITY:
A REAPPRAISAL AND SIX YEARS' EXPERIENCE
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Abstract. Long-term treatment with oral carotenoids in 37
patients suffering from a variety of photodermatoses and
disorders associated with cutaneous light sensitivity was
evaluated. All patients were treated for two or more 6-
month periods in separate years. Best therapeutic results
were seen in PMLE patients. a good to excellent therapeu-
tic response was noted for 65% of all patients. increasing
to 81 % of those assigned to skin types lfl and IV, and
decreasing to 47 % of those with skin types | and 1l. The
therapeutic effect observed in disorders characterized by
other mechanisms than provocation by solar radiation per
se was less conspicuous. viz. for light-sensitive psoriasis
and lupus erythematosus. Even here. therapeutic failure
seems to be more common in individuals with skin types |
and Il than for skin types Ill and 1V. Photodermatoses
such as persistent light reaction. actinic reticuloid and
solar urticaria did not respond to any signiticant degree to
carotenoid treatment. Our findings would appear to justify
further treatment with oral carotenoids in selected cases
of PMLE. and a higher dosage level may be tried for
non-responding individuals with light-sensitive psoriasis
and DLE or SLE. Serious side effects have not been
observed in spite of long-term therapy lasting several
years.

The light-protective effect of carotenoid treatment
of various photodermatoses. as reported by many
investigators has shown such variations (1. 2, 5. 6,
7.8.9.13.16, 19,20, 21. 22, 23) that the efficacy in
general has been a matter of dispute (2. 5. 8. 13. 15.
17. 18, 20). The beneficial therapeutic effect of
carotenoids for erythropoietic  protoporphyria
seems to be well documented (1.3,5.6.9.10. 11.
12. 13. 23) although some objections have been
raised (2. 23). Carotenoid treatment of polymor-
phous light eruptions (PMLE) was found effective
in those investigated by us (19, 22) and the pro-
pitious effect was confirmed in another large study
(7) but has been questioned by other investigators
(4.5.13.17).

In patients with PMLE and light-sensitive
psoriasis earlier treated by us with carotenoids. the
light protection factor varied between 4 and 8. with
an average value of about 5 (22). In the PMLE

patients described by Jansén (7) the therapeutic ef-
fect designated as an increase in threshold tolerance
to sunlight ranged from 1 to 30 with a mean value of
about 8.

The aim of the present study was to describe our
6-year experience of oral carotenoid treatment for
different photodermatoses and to investigate the
possible influence of skin type on the therapeutic
response. Furthermore, in earlier studies (6. 19. 20,
22) the improvement was assessed by the use of a
standardized light test procedure with estimation of
changes in the minimal erythema dose, MED. In the
present study clinical aspects were emphasized and
improvement evaluated as the degree of reduction
of specific clinical lesions and symptoms. Several
patients included in the study have been on
carotenoid therapy for 5 to 6 years during spring
and summer periods and possible long-term side
cffects were observed.

MATERIAL AND METHODS
Patients

The investigation encompasses patients treated for photo-
dermatoses or diseases associated with light sensitivity,
viz. 31 cases of chronic polymorphous light eruptions
(PMLE). 12 patients with light-sensitive psoriasis. 6 with
discoid lupus erythematosus (DLE), 1 patient with
systemic lupus erythematosus. 3 with erythropoietic pro-
toporphyria (EPP). | patient with a persistent light reac-
tion caused by tribromosalicylanilide. 1 patient with
actinic reticuloid and 2 patients with solar urticaria. Re-
sults obtained for 12 patients with vitiligo were reported
earlier (22) and the evaluation was not repeated.

The diagnosis was based on usual clinical and histologi-
cal characteristics and the light sensitivity confirmed by
light test provocations according to a procedure reported
elsewhere (19. 22). Assessment with porphyrin analysis in
blood. urine and faeces was carried out. Patients with
atopic dermatitis or seborrhoeic dermatitis were not in-
cluded in the study. In each patient photosensitivity had
been present for more than 2 years and all had active
cutaneous lesions at the time of evaluation.

Minimal erythema dose (MED) and possible UVA
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Table 1. Distribution of skin types observed in different disease groups and for normal controls

Skin type PMLE Psoriasis DLE/SLE Total Controls
| 6 (19%) 2(17%) 4 1224 %)

11 9 (29%) 3Q25%) 12 (24 %) 7(11%)
1t 7(23%) 5(42%) 2 14 (28 %) 53 (80%)
1v 9 (29%) 2017%) | 1224 %) 6 9%)
Total 31 12 7 S0 66

sensitivity were estimated for all patients before therapy.
Standardized light test provocations were performed only
initially with multiples of MED to confirm the diagnoses
but were not subsequently repeated. for ethical reasons.

Furthermore. light exposure to an extent sufficient to
induce an increased degree of pigmentation or any harden-
ing phenomenon was avoided by all patients during the
period of investigation.

Carotenoid administration

Carotenoids were administered to the patients in the form
of oral capsules containing 25 mg active substance each
(10 mg beta-carotene in combination with 15 mg canta-
xanthin. Ro-8-8427 preparation) (18). 10 PMLE patients
were one year given capsules containing pure canthax-
anthin, 25 mg each. during the therapeutic period, Ro-1-
9915. The capsules were kindly supplied by Roche-Pro-
dukter AB. Stockholm.

The administration was performed as an open study.
Carotenoids were given 100 mg daily in divided doses,
usually during the 6-months period April to September
each year. Treatment commenced in 1972 and several
patients have been followed yearly since then. Cantha-
xanthin-treated paticnts were earlier treated with Ro-8-
8427 for another year and period and the therapeutic
results compared between them.

Laboratory analysis

Porphyrin analysis was performed as described above.
Laboratory evidence of side effects was assessed by the
following parameters: sedimentation rate, haemoglobin,
corpuscular values (MCV, MCHC), leukocyte count.
platelet count. serum creatinine, blood glucose. liver func-
tion tests including bilirubin and transaminases, blood
lipids and routine urinary analysis. Examinations were
performed before. during and at the end of the therapy.
Plasma concentrations of vitamin A were monitored.

Classification of skin t(ype

The patients’ normal reactions to solar radiation as ex-
perienced in pre-disease conditions before the develop-
ment of light sensitivity were evaluated. The criteria as
stated by Melski et al. (14) are based on the history of the
usual reaction to the first hour of full sun exposure in early
summer in Sweden with regard to the degree of erythema
and pigmentation usually experienced by the patients. and
assessed according to the following types of reaction: skin
type l—always burn, never tan: Il—always burn. some-
times tan: [[l—sometimes burn. always tan; and IV—
never burn, always tan.
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The distribution of 66 normal. healthy. age-matched
individuals without any sign of light sensitivity, within
these different skin type groupings. was estimated for
comparison. This control group comprised 20 men and 46
females. i.e. a proportion similar to that observed for the
group of patients with light sensitivity investigated.

Evaluation of the therapeutic response

The therapeutic and clinically observed response was as-
sessed according to an arbitrary four-point scale repre-
senting the degree of reduction of specific clinical lesions.
also including the ability 1o return to a fairly normal pre-
disease life. The clinical efficacy was recorded by both the
patient and the doctor. All patients had been on therapy
for at least two separate 6-month periods in different
years. The clinical scores used were: /. no or only slight
improvement, less than 25 % rceduction of symptoms and
clinical lesions: 2. moderate, 25-50 % reduction: 3. good.

50-75 % reduction: and 4, excellent, 75-100% reduction.
Tolerance and any side effect observed was registered.

RESULTS

Skin rvpes

Estimation of skin type for the major groups of
patients treated, viz. PMLE. psoriasis and DLE/
SLE. revealed a predominance of individuals al-
ways and easily burned. with poor tanning capacity
prior to first appearance of their pathological light
sensitivity (skin types I and Il). This distribution
is outlined in Table I. Of the PMLE patients, 48 %
belonged to skin types | and 11; 42 % of the psoriasis
patients and 57% in the DLE/SLE group. Overall.
24 % had skin type | and the same percentage had
skin type II, total 48 %. In the control group only
skin type Il was registered for the most sensitive
individuals, comprising 11 %.

For normal healthy individuals of Scandinavian
extraction in the control group, skin type 11l was
most frequently represented. being seen in 80% of
those investigated. while only 9% belonged to skin
type IV.

No relevant skin type could be determined for
EPP patients because of the early appearance of




Table 1. Therapeutic response in diseases treated
with carotenoids and related to skin type

Therapeutic response. in arbitrary units: 1. none or slight:
0-25% reduction of clinical lesions: 2, moderate 25-50%
reduction: 3. good. S0-75% reduction: 4, excellent, 75-
100 % reduction

Therapeutic response

Skin Total
Disease type 1 2 3 9 no.
PMLE | 4 1 | 6
1 3 | S 9
111 2 2 3 7
v 1 S 3 9
Total 10 | 8 12 3!
Psoriasis | | | 2
11 2 1 3
111 1 3 | 5
v | | X
Total 3 S 2 12
DLE/SLE* 1| 1 2 Io* 4
I1
11 | | 2
(AY | 1
Total 3 8 * 7

the disease in all of them. The remaining patients
were found to have skin type 111.

Therapeutic response

Best therapeutic results werc seen in PMLE pa-
tients. 20/31 (65%) reported # good to excellent
response and in 39% (12/31) only minimal clinical
symptoms or lesions remained. Skin types 111 and
1V. i.e. fairly insensitive to solar radiation prior to
their disease. comprised 16 individuals and 13
(81 %) experienced a good to excellent therapeutic
effect. compared with 7/15 (479%) assigned to skin
types | and Il. Therapeutic failure was observed in
10/31 (32%). with 7/10 (70%) having skin type | or
Il (Table I1). There were no signiticant therapcutic
differences between those treated with canthax-
anthin alone and the patients who received the
beta-carotene/canthaxanthin combined prepara-
tion.

Patients with light-sensitive psoriasis experi-
enced less beneficial effects from the carotenoid
treatment. therapeutic failure being registered for
5/12 (42%). a moderate eftect in 5/12 (42%%) and
good in only 2/12 (169%). Even here,. therapeutic
failure seems to be more common amongst indi-
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Carotenoid treatment

viduals with skin types | and 11, 3/5 (60%). than for
skin types Il and 1V 2/7 (29%) (Table 11).

Similarly. aless convincing therapeutic responsc
was observed in DIE patients with pronounced
light sensitivity, therapeutic failure being 3/3 (50%).
Interestingly. the only SLE patient included in the
study showed a good response. with 5S0-75 % reduc-
tion of clinical lesions and has continued the medi-
cation during summertime for 6 years. but. furth-
ermore. belonged to skin type 1.

The 3 EPP patients investigated have also been
on carotenoid treatment during the summer season
for 6 years. Two of them experienced a moderate
increase of threshold tolerance to solar radiation
with 25-50% reduction of clinical symptoms, and
one of them a good response with 50-75% reduc-
tion. Resumed therapy was requested anually by
the patients.

No improvement was seen in the patients with
persistent light reaction, actinic reticuloid and solar
urticaria, although all of them had skin type 111.

UV A sensitivity was proved in some individuals.
Three patients had PMLE and skin types 1. Il and
IV: 2 of them experienced slight and one good im-
provement (skin type 1V). Two patients with
UV A-sensitivity psoriasis had skin types Il and IV
and showed none-slight and moderate improve-
ment respectively.

The photoprotective effect gradually increased in
3 t0 4 weeks when maximum response was obtained
in those reacting favourably to the treatment.

No serious side effects have been observed.
Minor adverse reactions were noted. such as
nausea in | patient. slight diarrhoea in 2 and obsti-
pation in | patient. All laboratory parameters as-
sessed remained within normal limits and no in-
crease in vitamin A serum concentration was ob-
served during the therapeutic period. About 80% of
the patients included in the present study have been
on carotenoid treatment during summer season tor
2-3 years.

DISCUSSION

In an earlier report the increased tolerance to UV
radiation provided by carotenoid treatment was
estimated by the use of a standardized light test
procedure (22) and the maximum light protection
factor observed varied between 4 and 8 with an
average value of about 5. Similarly beneficial re-
sults were reported in about 80% of the PMILE
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patients described by Jansén (7) when the patients
who subjectively registered a higher threshold tol-
erance to sunlight exposure wcre evaluated. The
light protection factor was found to be increased by
a mean factor of about 8. though variations ranging
from 1 to 30 were seen. In still other investigations
carotenoid treatment for PMLE has been consid-
ered ineffective and discarded (4. 13. 17, 20). These
contradictory findings may imply some differ-
ences. for example in the selection of patients. and
warrant further exploration. The present study
summarizes our 6-year experience with carotenoid
treatment for various photodermatoses and dis-
cases associated with light sensitivity. and provides
an increased insight into some mechanisms which
may partly explain the discrepancies observed.

The previously reported beneficial light-protec-
tive effect of oral carotenoids for PMLE (5. 6. 7. 19,
21. 22) was confirmed in this study when a large
number of patients were investigated. but also when
the therapeutic effect was evaluated by another
method. i.e. the degree of reduction of specific
clinical lesions and ability to return to a fairly nor-
mal pre-disease life. Furthermore. significant varia-
tions in the therapeutic response were observed
amongst PMLE patients according 10 sKin type. i.c.
degree of sensitivity to solar radiation observed be-
fore the pathological light sensitivity had appeared.
In general. a good to excellent therapeutic response
was reported by 65 % of the PMLE patients. but the
proportion increased to 81 % when only those pa-
tients with skin types IIl and 1V were considered.
and decreased to 47 % for patients with skin types |
and Il. Strict therapeutic failure was observed in
32% of the group as a whole and of these patients
70% were classified as having skin type 1 or Il. No
correlation between the type of PMLE lesion—
plaque, papular. or eczematous—and therapeutic
response to carotenoids was noted.

The therapeutic effect observed in disorders
characterized by mechanisms of disease activity
other than provocation by solar radiation per se was
less conspicuous. i.e. light-sensitive psoriasis and
lupus erythematosus. A complete reduction of
clinical lesions could not be anticipated. yet in
light-sensitive psoriasis 42 % experienced a moder-
ate and 169% a good therapeutic responsc. Even
here. therapeutic failure seems to be more common
for skin types I and 11 (609) than for skin types 111
and 1V (299%) (Table 11). Similar findings were ob-
served for the DLE/SLE patients and the favoura-
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ble response described by others (6. 16) was not
confirmed. However. best results were displayed
by the SLE patient included who. interestingly
enough. had skin type 1.

Improved light tolerance has not been observed
in normal individuals (11). nor in patients with viti-
liginous skin (22).

The exact site and mechanism of oral carotenoid
action in human skin is unknown. Specific photo-
chemical effects do occur. i.e. quenching of singlet
state excited oxygen andfor free radicals—
mechanisms thoroughly discussed earlier (1. 2. 3. 4,
6. 13, 1S, 17. 18.19. 20, 22). Carotenoid absorption
is seen within the longwave ultraviolet (UV A) and
visible region. Erythropoietic protoporphyria in-
duced by porphyrins with an absorption and action
spectrum around 400 nm usually responds favour-
ably to carotenoid treatment (1. 2. 3. 5.6. 9. 10. 12,
13. 23), but photochemical mechanisms seem to be
more important than any possible filtering effect.
Interestingly enough. UV A-sensitive patients in
the present study demonstrated a disappointing
therapeutic response. Other photodermatoses usu-
ally provoked by UV A radiation. such as persistent
light reaction. actinic reticuloid and solar urticaria.
were earlier proved not l1orespond in any significant
degree to carotenoid treatment (8. 13). and this was
confirmed by those cases included in the present
investigation.

In conclusion. best therapeutic response was ex-
perienced by PMLE patients. particularly those as-
signed to skin types Il and IV. These findings
appear to justify further treatment with oral
carotenoids for selected cases of PMLE. Less bene-
ficial results should be expected for patients with
light-sensitive psoriasis and DLLE/SLE, but a con-
siderably higher dosage level may be tried tfor non-
responding individuals. The laboratory parameters
assessed were normal and no serious side effects
were observed. even in patients undergoing re-
peated therapy for several years.
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