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Background: Psoriatic lesions have reduced water-holding capacity and show increased
transepidermal water loss (TEWL). The effect of D-PUVA therapy, which combines topical
calcipotriol and PUVA therapy, on epidermal barrier function has not yet been evaluated.

Objective: The purpose of this study was to verify the change of TEWL in lesional and nor-
mal skin according to D-PUVA therapy in psoriasis patients.

Methods: TEWL was measured consecutively by TEWAMETER TM210% in 13 psoriasis
patients who received D-PUVA therapy. Clinical grading was done according to psoriasis sever-
ity index (PSI).

Results: TEWL of psoriatic lesion decreased as D-PUVA continued. TEWL of normal-look-
ing skin gradually increased, although the increase was trivial. Clinical grading of scale and in-
filtration followed the pattern of PSI in the decrease of TEWL, while that of erythema did not.

Conclusion: In psoriatic plaques, TEWL was decreased according to the improvement. In nor-

mal-looking skin, D-PUVA therapy caused only a little effect on TEWL.
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Psoriatic lesions have reduced water-holding ca-
pacity and show increased transepidermal water
loss (TEWL)". D-PUVA therapy, which com-
bines calcipotriol and PUVA, is an excellent
treatment method of psoriasis. There have been
some reports about the effect of each of ultraviolet ir-
radiation and calcipotriol on epidermal barrier

function”™. However, the effect of D-PUVA thera-
py on epidermal barrier function in vivo has not
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been elucidated in psoriasis patients. Ultraviolet
irradiation of mammalian skin induces a variety of
well-documented acute responses, including ery-
thema, hyperproliferation, desquamation, and per-
meability barrier alterations’. Diminished barrier
function has also been reported in response to ul-
traviolet B (UVB)’, combined ultraviolet A
(UVA) and UVPE/, or ultraviolet C (UVC):.
Treatment with calcipotriol in psoriasis may cause le-
sional, perilesional and ectopic facial irritation in 5~
25% of patients treated'""". However, the effect of
calcipotriol on epidermal barrier function of normal
skin does not look so great”. The purpose of this
study was to observe the change of TEWL during D-
PUVA therapy and to verify the effect of D-PUVA
therapy on epidermal barrier function in psoriatic le-
sions and normal skin.



8 DH Suh, et al.

PATIENTS AND METHODS

This study was made on 13 Korean patients with
psoriasis (male 5, female 8) aged 31-51 years
(mean 41.2). They applied calcipotriol 0.005%
ointment on psoriatic lesions twice a day and re-
ceived PUVA therapy twice a week. We initiated
PUVA at 2.0J/cm’ and increased the energy by
0.5]/cm’® each treatment session. None of them re-
ceived phototherapies at least for the past year.
Two plaques on the arm and back per patient were
selected for the study. Previous to the measure-
ment of TEWL, we scored these plaques by the
extent of scale, erythema, and infiltration as fol-
lows: score 0 = none; score 1 = slight; score 2 =
moderate; score 3 = striking; score 4 = exceptional-
ly striking. The sum of the scores of three clinical pa-
rameters is referred to as psoriasis severity index
(PSD™.

The measurement of TEWL was made with
TEWAMETER TM210* (COURAGE+KHAZA-
KA Electronic GmbH, Cologne, Germany) just
before photochemotherapy. Patients took a rest at
least 30 minutes before measurements. Tempera-
ture and humidity were maintained at 20+ 2°C
and 40+ 3%, respectively. We also measured
TEWL in normal-looking skin near the lesion as
regional controls in each patient.

Statistical significance was determined using
Student s t test and Spearman’ s rank order corre-
lation test. p<0.05 was considered to be signifi-
cant.

RESULTS

Thirteen patients all showed clinical improve-
ment at the end of the study. The mean PSI of the
lesions before starting D-PUVA therapy was 8.6 &
1.7, and that at the end of the study was 3.2+ 1.8.

Table 1 summarizes the TEWL measurements
according to the number of treatment sessions
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during D-PUVA therapy. There was no definite
difference of TEWL between arm and back. On
the average, TEWL of psoriatic lesions was 3 times as
high as that of normal-looking skin before treat-
ment on both arm and back (p<0.001). TEWL of
psoriatic lesion decreased as the PUVA sessions
progressed. On the other hand, TEWL of normal-
looking skin hardly changed during D-PUVA
therapy. The gap of TEWL between psoriatic le-
sions and normal-looking skin gradually de-
creased, and at the time of 6th PUVA session the
difference was not significant any more (p=0.14 in
arm, p=0.16 in back).

When we plotted TEWL against PSI (Fig. 1),
TEWL of psoriatic lesion decreased according to
the clinical improvement, whereas that of normal-
looking skin remained unchanged. This tendency
was more distinct on back than on arm. In back,
TEWL of psoriatic lesion was about 5 times higher
than that of normal-looking skin before treat-
ment. The difference of TEWL between psoriatic le-
sion and normal-looking skin gradually decreased,
but TEWL of psoriatic lesion was still 1.5 times
higher than that of normal-looking skin when the
psoriatic lesion was almost normalized clinically
(p<0.05). When we plotted TEWL against the
grade of scale (Fig. 2) and infiltration (Fig. 3),
TEWL changed in the same manner as that
against PSI. In the case of erythema, TEWL of
psoriatic lesion changed somewhat differently
(Fig. 4). TEWL of psoriatic lesion did not decrease
definitely in spite of the decrease of clinical ery-
thema in arm.

DISCUSSION

There are some studies on epidermal hydration
and water-barrier function of psoriatic lesions”
#131617 - According to the report of Tagami and
Yoshikuni’, psoriatic plaques have decreased con-
ductance and increased TEWL. They suggested

Table 1. The changes of TEWL(g/m’/h) during D-PUVA therapy

No. of session 0 2 4 6 10

Arm(lesion) 20.1 + 12.1 18.4 & 10.6 16.1 £ 10.6 10.9 £ 5.8 15.7 £ 6.1
Arm(centrol) 6.4 2.6 8.7+63 73 £ 45 78 + 2 9.3 + 3.2
Back(lesion) 235 + 134 16.8 + 7.7 15.6 £ 10.5 11.8 £5.9 16.2 + 89
Back(control) 14 + 4.7 8.2+ 63 69 + 3.4 8.7 £ 3.4 89 + 2.1
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Fig. 1. The change of TEWL in relation to psoriasis
severity index (PSI).
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Fig. 3. The change of TEWL in relation to the grade

of infiltration.

that psoriatic epidermis had reduced water-hold-
ing capacity. Increase of TEWL appeared to be
proportional to clinical severity, i.e., thick scaly
lesions were accompanied by higher TEWL levels
than thin scaly lesions. Rajka and Thune'” also
claimed that the clinical course showed a fairly
good correlation with TEWL values. However,
Serup and Blichmann' contended that plaques
with no or mild scaling did not differ from that of
grossly scaly plaques in the measurement of
TEWL. Our study favors the result of Tagami and
Yoshikuni® in that TEWL of lesions diminished
with decrease of the grade of scale. However, corre-
lation between TEWL and the extent of scale was
weak on both arm and back (r=0.3). Biphasic de-
creasing pattern of TEWL might cause this weak cor-
relation. TEWL of psoriatic lesion was greatly re-
duced when the grade of scaling had fallen from 4 to
3. Thereafter, the decrease of TEWL was rather
slow.

TEWL of psoriatic lesions also decreased in ac-
cordance with the decrease of PSI. TEWL has

been thought to reflect the clinical course of psori-
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Fig. 2. The change of TEWL in relation to the grade

of scale.
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Fig. 4. The change of TEWL in relation to the grade
of erythema.

asis, especially during photochemotherapy"". Ac-
cording to Marks et al.! and Rogers", at the time of
clinical clearing, TEWL returned to that of adjacent,
uninvolved skin in PUVA-treated group, while
TEWL of psoriatic lesions remained considerably
elevated in dithranol-treated group. With PUVA
treatment, psoriatic plaques with a greater pre-
treatment TEWL took longer to be cleared than
those with a smaller TEWL. On the contrary, in the
measurement of TEWL according to the grade of
erythema, TEWL of psoriatic lesion did not di-
minish in spite of the decrease of clinical erythema
in arm. From this inding, we could know that ery-
thema or cutaneous blood flow does not have sig-
nificant correlation with TEWL as suggested by
the report of Effendy et al.".

TEWL of normal-looking skin did not show defi-
nite change during D-PUVA therapy. Diminished
permeability barrier function has been reported in re-
sponse to UV irradiation, but the majority of the re-
ports were about UVB**". According to Haratake et
al.’, UVB produces delayed alteration in barrier
function, and both an epidermal proliferative re-
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sponse and thymocyte-mediated events appear to
contribute to UVB-induced abrogation of the per-
meability barrier. UVB also induces cutaneous in-
flammation, but indomethacin blockade of the
UVB-induced increase in cutaneous PGE; levels
did not interfere with development of the perme-
ability barrier abnormality’. Moreover, co-application
of topical corticosteroids, pharmacologic agents
with broad anti-inflammatory effects, also did not di-
minish the UVB-induced barrier alterations’. It is
possible that UVA also increases epidermal thickness
although it is not so remarkable as UVB expo-
sure’’. However, in our study, TEWL levels of nor-
mal-looking skin did not change greatly by PU-
VA. This may be due to relatively low energy of
UVA. We initiated PUVA at 2.0J/cm’ and in-
creased the energy by 0.5]/cm2 each treatment
session.

Although the main concern of this study was on
UVA, calcipotriol is an important component of
D-PUVA therapy. Calcipotriol may cause redness
and it may be expressed as irritation reaction by
patients™"""". However, calcipotriol induces no in-
crease of TEWL'"". Based on the results of the
bioengineering methods, it is found that cal-
cipotriol primarily affects the vasculature and re-
sules in vasodilatation, since increase of blood flow
and increase of erythema are the main parameters af-
fected”. Thus the skin reactions caused by cal-
cipotriol are non-disruptive, in contrast to the
sodium lauryl sulfate (SLS) which causes the dis-
ruption of epidermal barrier and the increase in
TEWL". In psoriatic lesions, calcipotriol restores
the barrier function because of its therapeutic effect.
According to Berardesca et al.”', restoration of
TEWL correlated well with the PASI score in cal-
cipotriol-treated group. Calcipotriol slowly de-
creased PASI score as its therapeutic effect exerts on
psoriatic lesions. Therefore, calcipotriol plus PU-
VA therapy (D-PUVA) might synergize with each
other and accelerate the decrease of TEWL in
psoriatic lesions. We need to perform further in-
vestigative studies about this point.
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