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Abstract

Background Hand eczema is a common and persistent disease with a relapsing course. Clinical data suggest that
once daily treatment with corticosteroids is just as effective as twice daily treatment.

Objectives The aim of this study was to compare once and twice daily applications of a strong corticosteroid
cream in addition to maintenance therapy with a moisturizer in patients with a recent relapse of hand eczema.
Methods The study was a parallel, double-blind, randomized, clinical trial on 44 patients. Twice daily application of
a strong corticosteroid cream (betamethasone valerate 0.1%) was compared with once daily application, where a
urea-containing moisturizer was substituted for the corticosteroid cream in the morning. The investigator scored the
presence of eczema and the patients judged the health-related quality of life (HRQoL) using the Dermatology Life
Quality Index (DLQI), which measures how much the patient’s skin problem has affected his/her life over the past
week. The patients also judged the severity of their eczema daily on a visual analogue scale.

Results Both groups improved in terms of eczema and DLQI. However, the clinical scoring demonstrated that
once daily application of corticosteroid was superior to twice daily application in diminishing eczema, especially in
the group of patients with lower eczema scores at inclusion.

Conclusions Twice daily use of corticosteroids was not superior to once daily use in treating eczema. On the
contrary, the clinical assessment showed a larger benefit from once daily treatment compared with twice daily,
especially in the group of patients with a moderate eczema at inclusion.
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Introduction

Hand eczema is a common and persistent disease with a relapsing
course and variable disease duration." Treatments include topical
corticosteroids, phototherapy and chemotherapy.” Tradition sug-
gests that patients should apply the drugs several times daily under
the theory that the rate of clearance of the eczema should be
related to the application frequency. However, clinical data suggest
that once daily treatment with corticosteroids is just as effective as

twice daily treatment.” Furthermore, recent data also suggest that
long-term disease control can be achieved by intermittent treat-
ment with topical corticosteroids in combination with a moistur-
izer.® However, corticosteroids and moisturizers may weaken the
skin barrier function, with possible negative consequences for the
eczema.”"" Evidence to make recommendations on moisturizers
is scarce and there is a need for more rigorous data on the preven-
tive effectiveness of moisturizers.® The majority of moisturizers on
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the market are also cosmetics, which according to EU legislation
cannot be recommended for treatment of skin diseases. The aim
of the present study was to compare once and twice daily applica-
tions of a strong corticosteroid cream (betamethasone valerate
0.1%, BV) in addition to maintenance therapy with a 5% urea-
containing moisturizer approved as a medicinal moisturizer. The
degree of eczema was assessed by the patients and a physician. The
scoring of eczema and the proportion of subjects showing clear-
ance of eczema after 2 weeks of treatment were used to compare
the efficacy of the treatments. Health-related quality of life
(HRQoL) was also measured.

Materials and methods

The study was performed between October 2007 and May 2008
and was conducted in accordance with the Declaration of Helsinki
and was approved by an Independent Ethics Committee and the
national Competent Authority (Eudra CT 2007-002162-35)
The patients (17 men and 27 women), mean age 46 years (range
22-76 years) had a clinically proven history of hand eczema and
were recruited from a group of patients with a recent relapse of
eczema at four out-patient clinics in Norway.'' The study was
explorative and a no sample size calculation was made.

The patients were randomized to using a strong corticosteroid
cream BV (betamethasone valerate 0.1% cream, Betnoderm, ACO
Hud AB) either twice daily (in the morning and in the evening) or
once daily (in the evening). The treatment was double-blinded
and combined with a moisturizer cream (M) (5% urea, Cano-
derm, ACO Hud AB, Sweden). All patients received two coded
tubes; one for evening applications, labelled ‘evening’ and contain-
ing BV and one for morning applications, labelled ‘morning’ and
containing either BV or M. The creams had a similar texture, were
white and did not contain perfume. Furthermore, all patients
received unblinded the moisturizing cream M (Canoderm) for
additional treatment of their hands. The coded tubes were sequen-
tially numbered according to a randomization list which was
prepared and retained by the contract research organization. The
participating clinicians included the patients and dispensed the
tubes to the patients. The patients, the clinicians, those assessing
the outcomes and those making the data analyses were blinded.

The patients were instructed to apply a thin layer of the creams
on the affected areas for 2 weeks. After completing the study, the
remaining medication was returned to the investigator for control
weighing; treatment compliance was assessed by calculating the
amount used and checking the notes on application in a patient
diary.

Each patient judged the severity of their eczema daily on a
100 mm visual analogue scale (VAS), where 0 mm denoted no
eczema and 100 mm extremely severe eczema. HRQoL was evalu-
ated at inclusion and after 2 weeks using the Dermatology Life
Quality Index (DLQI), which measures how much the patient’s
skin problem has affected his/her life over the past week.'? This
questionnaire consists of 10 questions and covers items such as

symptoms and feelings, leisure, daily activities, work and school.
Each item is scored from 0 to 3, with higher scores indicating
more problems. The questionnaire was available in Norwegian.
The individual items are summed to generate an overall score,
with a maximum possible score of 30. The investigator also scored
the presence of eczema at inclusion and after 2 weeks using the
Hand Eczema Extent Score (HEES). The HEES score is the sum of
the scores of the two hands, and the maximum possible score is
74. Eczema on the entire dorsum of the hands scores 4, on part of
the dorsum scores 2, on the entire palm scores 4 and on part of
the palm scores 2; in addition, eczema on the dorsum, edge, volar
part, fingertip, nail and web of the finger scores 1 for each part.'
Clearance of hand eczema was defined as a score of <3 on the
HEES in accordance with a previous study.'?

The data are presented as summary statistics. The Wilcoxon—
Mann-Whitney test was used to compare groups. The assessment
of HEES was planned to be analysed using ancova with the inclu-
sion eczema score as a covariate. However, after the unblinding of
the randomization codes but before the identity of the treatment
groups was revealed, it was discovered that the distributional
assumptions required for an ANCOVA were not met as more than
half of the subjects at the end of the study had an eczema score of
0, the minimum value. Therefore, an additional analysis of this
variable was performed where the subjects were split into two sub-
groups: subjects with eczema score values above and below the
median value at inclusion. A value of P < 0.05 was considered
statistically significant.

Results

All included participants received treatment and were analysed.
Adherence to treatment was high. In both groups, the average
numbers of applications in the morning and in the evening were
between 13 and 14 of a possible 14. Similar amounts of creams
were used in both groups; the total daily consumption was
approximately 5 g (Table 1).

Both treatment groups improved their hand eczema scores
(Fig. 1, Tables 2, 3, and 4). There were no significant differences
between the two groups in the patients’ scoring of degree of their
hand eczema, when analysed with a repeated measures ANCOVA
model (P = 0.11). The average reduction in VAS (mm) was 36.3
in the BV twice daily treatment group compared with 54.0 in the
M + BV group (Table 2). The reduction was significant in both
groups (P < 0.001).

The patients also considered their quality of life to have been
improved by the treatments, as DLQI was reduced significantly
(P < 0.001). There were no statistically significant differences in
DLQI between the two groups after treatment when analysed with
an ANCovA model (P = 0.27; Table 3).

The clinicians scored significantly lower values of HEES after
treatment for 2 weeks with M in the morning and BV in the
evening, compared with BV twice daily (P = 0.019 by the exact
Wilcoxon-Mann—Whitney test). In an attempt to adjust for HEES
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Table 1 Daily use of study medication during the 2-week study
Estimated use per day (g)
BV twice daily M + BV

Cream n Mean SD Min Median Max n Mean SD Min Median Max
Morning 22 1.0 0.4 0.4 0.9 2.1 22 1.0 0.8 0.1 0.8 3.1
Evening 21 1.1 0.5 0.4 1.2 2.0 22 1.1 1.2 0.1 0.8 55
Moisturizer 22 3.1 1.9 0.0 29 7.2 22 2.8 2.0 0.2 2.6 6.5
BV, Betamethasone valerate; M, moisturizer.

80- HEES values below the median value (i.e., HEES < 8), the exact

-©- Twice BV version of the Wilcoxon—-Mann-Whitney test gave a two-sided

& M+BV

VAS (mm)

Time (day)

Figure 1 Eczema assessments on the visual analogue scale

(VAS), recorded in patients’ diaries, after treatment with beta-
methasone valerate (BV) twice daily or a moisturizer (M) in the
morning and BV in the evening for 2 weeks. Mean values and
95% confidence intervals. n = 44.

values at inclusion, this variable was also analysed with subjects
split into two subgroups: those with eczema score values below
and above the median value at inclusion. For the group with

P-value of 0.023, indicating a significant difference in favour of the
M + BV treatment group. In the group with HEES values above
the median value (i.e., HEES > 8), no such difference was seen
(P = 0.514).

In total, 20 of the 22 patients (91%) on M + BV treatment were
cleared of their eczema during the study, compared to 15 of the 22
patients (68%) on BV twice daily. The probability of achieving
clearance with M + BV treatment was not significantly greater
than with BV twice daily (P = 0.077). The odds ratio of achieving
clearance was estimated at 4.67 (95% confidence interval 0.85—
25.75).

Discussion

In this study, treatment adherence was high. The daily use of BV
was approximately 1 g in the once daily group and 2 g in the
twice daily group. Both groups improved significantly during the
study period, but the twice daily treatment was not superior to
the once daily. Common sense suggests that repeated applications
of corticosteroids would produce substantially larger absorption
and hence increased effect. However, our findings are in agree-
ment with an experimental study on hydrocortisone'* and the

Table 2 Eczema assessment on the visual analogue scale (VAS), recorded in patients’ diaries, at inclusion and after treatment with
betamethasone valerate (BV) twice daily or a moisturizer (M) in the morning and BV in the evening for 2 weeks (n = 44)

Time, week BV twice daily M + BV
Mean (SD) Min/median/max Mean (SD) Min/median/max
0 55.0 (25.6) 10/55/97 59.5 (23.2) 15/64/92
2 18.7 (28.9) 0/8/90 5.5 (6.1) 0/4/20
Change -36.3 (36.0) -97/-39/42 —54.0 (22.4) -90/-61/-13

SD, standard deviation.

Table 3 Dermatology Life Quality Index (DLQI) at inclusion and after 2 weeks’ treatment with betamethasone valerate (BV) twice

daily or a moisturizer (M) in the morning and BV in the evening

Time, weeks BV twice daily M + BV
Mean (SD) Min/median/max Mean (SD) Min/median/max
0 8.0 (5.2) 1/9/22 6.9 (4.1) 2/6/16
2 3.7 (5.7) 0/1/19 1.9 (1.9) 0/2/6
Change -4.4 (4.8) -13/-4/6 -5.0 (3.5) -14/-4/-1
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Table 4 Hand Eczema Extent Score (HEES) assessed by the clinician after treatment with betamethasone valerate (BV) twice daily
or a moisturizer (M) in the morning and BV in the evening for 2 weeks

Time, week BV twice daily (n = 22)

M + BV (n = 22)

Mean (SD) Min/median/max Mean (SD) Min/median/max
0 15.1 (14.2) 4/8/54 11.4 (8.7) 2/9/38
2 2.5 (3.0 0/2/10 0.9 (1.9) 0/0/8
Change -12.5 (13.9) —46/-8/2 -10.5 (9.0) -38/-8/-2

conclusions on the effectiveness of once daily vs. more frequent
applications of topical corticosteroids in clinical studies.” Clinical
studies do not generally show any advantage to more frequent
application.” The findings are also compatible with the skin pene-
tration theory, which states that the concentration gradient of the
active substance between the outside and the inside of the skin
constitutes the driving force for penetration. As usually very small
fractions of applied corticosteroids are absorbed by the skin during
the first 24 h, more frequent application of a topical formulation
will not necessarily increase the gradient and hence will not neces-
sarily produce higher concentrations of the active substance deeper
in the skin. Thus, the dosage on the skin can be seen as infinite,
giving a fairly constant driving force for penetration throughout
the day independent of application frequencies.

However, there are some confounding variables in the interpre-
tation of application frequencies, the most obvious being the con-
comitant use of moisturizers. In this study, the once daily
corticosteroid group used 4 g of moisturizer per day and the twice
daily group used 3 g. Moisturizers are commonly used in conjunc-
tion with corticosteroids and this adjunctive therapy is considered
to offer a steroid-sparing alternative to corticosteroids alone.'>'®
However, moisturizers may not only change the absorption of the
applied corticosteroids, but also have their own effect on the skin.
The medicinal moisturizer used in this study has been shown in
several studies to improve skin barrier function both in normal
and in dry atopic skin.”'”™"® Application of moisturizers may also
enhance the absorption of a previously applied drug, for example
by solubilizing excess drug and thus making it available for
absorption. Studies of placebo cream application following hydro-
cortisone dosing support this theory.?

On the other hand, it is also possible that moisturizers decrease
the absorption of the active ingredient, by diluting the remaining
corticosteroid on the surface. A decreased exposure of the skin
to corticosteroids could potentially promote normalization of
the skin when the inflammation has subsided and the skin is
recovering. The beneficial effects of corticosteroids in inflamma-
tory skin conditions are well-known, but prolonged exposure of
human epidermis to glucocorticoids results in cutaneous abnor-
malities. Corticosteroids reduce barrier lipid synthesis and the
density of corneodesmosomes, which leads to an increased skin
sensitivity and a weakened cutaneous permeability barrier homeo-
stasis.”’™** However, the urea-containing moisturizer in this study

may counteract these negative effects, as it has been shown to
improve skin barrier function both in dry atopic skin'”'® and in
normal skin.” It was also recently found to upregulate the mRNA
expression of peroxisome proliferator-activated receptor (PPAR)
gamma in human skin®® A similar upregulation of PPAR
gamma with a PPAR agonist (ciglitazone) has been found to
improve permeability barrier homeostasis and to prevent several
of the adverse effects observed from corticosteroid treatment in
mice skin.?! Hence, moisturizers may have multiple effects on
the skin and may also influence the efficacy of other topical
medications.

In conclusion, this study confirms that twice daily use of corti-
costeroids is not superior to once daily use in treating eczema. On
the contrary, the clinical assessment of HEES showed a larger ben-
efit from once daily treatment with BV compared with BV twice
daily, especially in the group of patients with a moderate eczema
(HEES < 8) at inclusion. These results suggest that after the initial
suppression of the inflammation by BV treatment, further
improvement of the skin barrier function by the use of a moistur-
izer is advantageous. Repairing an abnormal skin barrier function
and preventing barrier dysfunction are among the most important
strategies for reducing the risk of eczema.”® This urea-containing
moisturizer was recently also found to prevent relapse of flares in

patients with controlled atopic eczema.'*

Acknowledgements

Dagfinn Aarskog, Colosseumklinikken AS, Oslo, Norway and
Hans Olav Heivik, Medi 3 Innlandet AS, Hamar, Norway per-
formed the clinical part of the study in accordance with the
protocol and they also approved the content of the publica-
tion. We are grateful to Inge Christoffer Olsen and Alexandra
Polzl,
Norway helped with the statistics and data management. ACO
Hud Nordic and The Knowledge Foundation, Stockholm,
Sweden, supported the research.

Smerud Medical Research International AS, Oslo,

References
1 Meding B, Wrangsjo K, Jarvholm B. Fifteen-year follow-up of hand
eczema: persistence and consequences. Br ] Dermatol 2005; 152:
975-980.
2 English J, Aldridge R, Gawkrodger DJ et al. Consensus statement on the
management of chronic hand eczema. Clin Exp Dermatol 2009; 34:
761-769.

- © 2011 The Authors
]M d :I 2@@ | D Jl_u_m_lil Of@uri@;!w Academy of Dat&l;y re@gy@OEL@ean Academy of Dermatology and Venereology



Corticosteroid and moisturizer in hand eczema

601

W

i

wul

(=)}

~

o=}

o

10

1

—

12

13

14

15

Green C, Colquitt JL, Kirby J, Davidson P. Topical corticosteroids for
atopic eczema: clinical and cost effectiveness of once-daily vs. more
frequent use. Br | Dermatol 2005; 152: 130-141.

Veien NK, Olholm Larsen P, Thestrup-Pedersen K, Schou G. Long-
term, intermittent treatment of chronic hand eczema with mometasone
furoate. Br ] Dermatol 1999; 140: 882—886.

Holden C, English J, Hoare C et al. Advised best practice for the use of
emollients in eczema and other dry skin conditions. ] Dermatolog Treat
20025 13: 103-106.

Hoare C, Li Wan Po A, Williams H. Systematic review of treatments
for atopic eczema. Health Technol Assess 2000; 4: 1-191.

Buraczewska I, Berne B, Lindberg M, Torma H, Loden M. Changes in
skin barrier function following long-term treatment with moisturizers, a
randomized controlled trial. Br J Dermatol 2007; 156: 492—498.

Held E, Sveinsdottir S, Agner T. Effect of long-term use of moisturizers
on skin hydration, barrier function and susceptibility to irritants,. Acta
DermVenereol (Stockh) 1999; 79: 49-51.

Zachariae C, Held E, Johansen JD, Menne T, Agner T. Effect of a moistur-
izer on skin susceptibility to NiCI2. Acta Derm Venereol 2003; 83: 93-97.
Vilaplana J, Coll J, Trullas C, Ax6n A, Pelejero C. Clinical and non-
invasive evaluation of 12% ammonium lactate emulsion for the treat-
ment of dry skin in atopic and non-atopic subjects. Acta Derm Venereol
(Stockh) 1992; 72: 28-33.

Loden M, Wiren K, Smerud K et al. Treatment with a barrier-strength-
ening moisturizer prevents relapse of hand-eczema. An open, random-
ized, prospective, parallel group study. Acta Derm Venereol 2010; 90:
602-606.

Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) — a sim-
ple practical measure for routine clinical use. Clin Exp Dermatol 1994;
19: 210-216.

Meding B, Swanbeck G. Epidemiology of different types of hand
eczema in an industrial city. Acta Derm Venereol 1989; 69: 227-233.
Wester RC, Noonan PK, Maibach HI. Frequency of application on
percutaneous absorption of hydrocortisone. Arch Dermatol 1977; 113:
620-622.

Lucky AW, Leach AD, Laskarzewski P, Wenck H. Use of an emollient
as a steroid-sparing agent in the treatment of mild to moderate atopic
dermatitis in children. Pediatr Dermatol 1997; 14: 321-324.

16

20

2

—

22

23

24

25

26

27

Watsky KL, Frieije L, Lenevue M-C, Wenck HA, Leffell D]. Water-in-
oil emulsions as steroid-sparing adjunctive therapy in the treatment of
psoriasis. Cutis 1992; 50: 383-386.

Lodén M, Andersson A-C, Lindberg M. Improvement in skin barrier
function in patients with atopic dermatitis after treatment with a mois-
turizing cream (Canoderm®). Br J Dermatol 1999; 140: 264-267.
Andersson A-C, Lindberg M, Lodén M. The effect of two urea-
containing creams on dry, eczematous skin in atopic patients. I. Expert,
patient and instrumental evaluation. J Dermatolog Treat 1999; 10:
165-169.

Lodén M. Barrier recovery and influence of irritant stimuli in skin trea-
ted with a moisturizing cream. Contact Dermatitis 1997; 36: 256—260.
Aalto-Korte K, Turpeinen M. Transepidermal water loss and absorption
of hydrocortisone in widespread dermatitis. Br ] Dermatol 1993; 128:
633-635.

Demerjian M, Choi EH, Man MQ, Chang S, Elias PM, Feingold KR.
Activators of PPARs and LXR decrease the adverse effects of exogenous
glucocorticoids on the epidermis. Exp Dermatol 2009; 18: 643-649.
Jensen JM, Pfeiffer S, Witt M et al. Different effects of pimecrolimus
and betamethasone on the skin barrier in patients with atopic dermati-
tis. J Allergy Clin Immunol 2009; 124: R19-R28.

Kao JS, Fluhr JW, Man MQ et al. Short-term glucocorticoid treatment
compromises both permeability barrier homeostasis and stratum corne-
um integrity: inhibition of epidermal lipid synthesis accounts for func-
tional abnormalities. J Invest Dermatol 2003; 120: 456—464.

Kolbe L, Kligman AM, Schreiner V, Stoudemayer T. Corticosteroid-
induced atrophy and barrier impairment measured by non-invasive
methods in human skin. Skin Res Technol 2001; 7: 73-77.

Buraczewska I, Berne B, Lindberg M, Loden M, Torma H. Moisturizers
change the mRNA expression of enzymes synthesizing skin barrier
lipids. Arch Dermatol Res 2009; 301: 587-594.

Elias PM, Hatano Y, Williams ML. Basis for the barrier abnormality in
atopic dermatitis: outside-inside-outside pathogenic mechanisms.

J Allergy Clin Immunol 2008; 121: 13371343,

Wiren K, Nohlgard C, Nyberg F et al. Treatment with a barrier-
strengthening moisturizing cream delays relapse of atopic dermatitis: a
prospective and randomized controlled clinical trial. ] Eur Acad Derma-
tol Venereol 2009; 23: 1267—-1272.

- © 2011 The Authors
]EAMdZL @a O | Dourm tthpemcademy of Dern@lo@mn@lo@@ 51 E}OA;L Academy of Dermatology and Venereology



This document is a scanned copy of a printed document. No warranty is given about the accuracy of the copy.

Users should refer to the original published version of the material.

Mdi Gol [ [ [ [ 00000000



