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PROVOKED BY CORTlCOSTEROIDS ON NORMAL SKIN 
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Abstract. The provocation of erythema craquele after ces
sation of long-term continuous steroid application to nor
mal skin was investigated in 58 healthy subjects. usually 
under occlusion. No correlation was demonstrated be
tween the erythema craquele and skinfold thickness 
measured with the Harpenden technique. 
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Erythema craquele (eczema craquele. xerotic ecze
ma) is a common skin reaction which develops in 

conditions of low humidity and presents as exag
gerated chapping. It occurs most frequently <luring 
the dry cold weather of winter bul may also be 

induced by air conditioning in summer. The reac
tion can be provoked and worsened by exposure to 

water, soap and detergents. It has been associated 

with myxoedema, lymphoma and zinc deficiency. 
Topical corticosteroids applied to normal skin 

may induce a functional abnormality so that the 
site becomes vulnerable to desiccation and de
velops a severe erythema craquele. 

MATERIAL AND METHODS

Five studies involving topical applications of corticos
teroids were undertaken in 58 healthy medical students 
and nurses with normal skin, from whom informed eon
sent had been obtained, to study the phenomenon of 
erythema craquele (Table I). 

Studies 1-5 were also osed to investigate the clinical 
effect of long-term topical corticosteroids on normal skin 
with regard to skinfold thinning. The 5th study was de
signed to investigate specifically the effect of be
tamethasone 17-valerate (Betnovate® Glaxo) and hydro
cot1isone I 7-butyrate (Locoid® Gist-Brocades) without 
occlusion in those volunteers who previously experienced 
erythema craquele with occlusion. 

Betnovate® (betamethasone 17-valerate 0.1 %) cream, 
Locoid" (hydrocortisone 17-butyrate 0.1 %) cream and 
hydrocortisone I% cream (ACO, Sweden) were used in 
their commercial formulations. The Locoid® cream base 
alone and varying concentrations of hydrocortisone 17-

butyrate (0.03 %, 0.01 % and 0.003 %) in alcohol/pH 5 as 
well as alcohol/pH 5 alone were also used (Table I). Al
cohol/pH 5 was necessary to maintain the stability of the 
hydrocortisone 17-butyrate. 

Applications 

In all the studies the various trial agents were applied 
according to a randomized double-blind code. On each 
volunt.eer, two identical sites were demarcated symmetri
cally on the ventral aspect of each forearm, using a rectan
gular stamp, 3 cm by 5 cm in size. To standardize the 
amounts applied, the creams were put on the skin as a thin 
line across the diagonal of the rectangle, using a thin
nozzled tube and in the case of solutions, three drops were 
del i vered by a special dropper tube. The test substances 
were then spread evenly over the test areas. 

Applications were made daily and the sites were cov
ered with an occlusive plastic dressing which was kept in 
place until the following day, except in the case of the 5th 
study where two of the sites were kept unoccluded. 

After removal of the dressing, the skin was inspected 
and skinfold thickness measurements were made at the 
defined intervals. The skin was then gently washed with 
water and soap and, after drying, a new application of the 
test material immediately followed. 

Assessment.< 

Immediately after removal of the plastic dressing during 
the daily changing of bandages, measurements of the skin
fold thickness were performed with the Harpenden skin
fold caliper (I, 2). On each occasion 10 readings were 
taken in each rectangle and the average expressed in mm 
was used in the calculations. The results of the 
measurements at the different limes will be reported in a 
separate paper. 

Both during the trial and for 2 weeks afterwards, the 
skin was inspected repeatedly with respect to morphologi
cal changes. The severity of inflammatory reactions. usu
ally of the erythema craquele type, was graded: absent, 
sligth/moderate, or marked. 

Biopsies for histological examination were taken from 5
subjects with erythema craquele. 

Statistica/ methods 
After careful checks had been made to ensure that the 
variances were homogeneous, parametrical statistical 
methods were used. Due to missing data, the scores from 
4 subjects (3 from the 2nd and I from the 4th study) had to 
be excluded from the analyses but not from the estimation 
of the occurrence of erythema craquele. Data on mean 
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Fig. I"· b. Erythema craquclc provoked on normal skin 

by continuous occlusive trcatment during 6 wecks with 
hydrocortisone 17-butyrate in ethanol 0.03 % (upper area} 
and 0.003 % (lower area}. Apperance the day after finish
ing trcatment. 
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Fig. 2 a. b. Erythema craquele provokcd on normal �kin 
by continuous occlusivc trcatment for 6 weeks with hy

drocortisone 17-butyrate in ethanol 0.03 % (upper area) 

and 0.003 % (lower area). Appearance 4 days after finish
ing treatment. 



Table I. 
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Durarion of 
Study No. of Season of daily 
no. subjccts the year application 

Comparative 
preparations 

12" Winter 6 weeks 
( 12) (Dec.-Jan.)

Il 11" 
(7) 

Spring 
(March-April) 

9 days 

111 1 0" Autumn 6 weeks 
( 10) (Sept.-Oct.)

IV 13" Wintcr 4 weeks 
( 12) (Jan.-Febr.J

V 12" Spring 5 wecks 
( I 2) (March-April) 

" Numbcr of volunteers tested. 
) Numbers analysed for effects on dermal thickncss. 

amounts of skin thinning, i.e. pre-treatment thickness 
minus thickness al time of maximum 

.. 
atrophy" were 

examined for any correlation with the occurrencc and 
different severitics of erythema craquele in 29 subjects 
trcated with hydrocortisone 17-butyrate (Locoid®) cream 
and in 12 subjects exposed 10 the three different concen
trations of hydrocortisone 17-butyrate solu•ions. 

RESULTS 

I. Morphological clwnges al the test sites

Where erythema craquele was going to develop. it 

was observed that within approximately 12 hours of 

stopping treatment, the test areas became covered 

initially with a pattern of superficial fissuring of the 

skin. often with an intlammatory reaction. These 

narrow fissures widened <luring the next few days 

and ended up as diffuse erythema, some cases even 

having a papular quality to the reaction (Figs. I. 2, 

3. 4). In fact one woman had such an intens-'! reac

tion that her entire forearms became swollen for a

few days. Soreness and slight pain was often

noticed at the height of the reactions. In the milder

reactions the lesions settled in 3-4 days but with the

more severe reactions the lesions peaked in about 5
days, thercafter gradually disappearing but occa

sionally persisting as a slight brownish discoloration

up to 6 weeks after stopping therapy.

Bernovate 0.1 % cream 
Locoid 0.1 % cream 

Locoid 0.1 % cream 
Hydrocortisone I% cream 
Cream base 
Occlusion alone 

Locoid 0. I % cream 
Hydrocortisone I % cream 
Cream base 
Occlusion alone 

Hydrocortisone 17-butyrate in 
ethanol pH 5 0.03%. 0.01 %. 0.003% 

Ethanol pH 5 alone 

Betnovate 0.1 % cream 
with occlusion 
wirhour occlusion 
Locoid 0.1 % cream 
with occlusion 
without occlusion 

Fig. 3. Erythema craquele provoked on normal skin by 
continuous 1rcatment ror 5 weeks with betamethasone 17-
valerate 0.1 % cream. Upper area without occlusion. low
er area with occlusion. Appearance the day after finishing 
treatmcnt. 
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Pig. 4. Erythema craquele provoked on normal skin by 
continuous treatment during 5 weeks with betamethasone 
17-valerate 0.1 % cream. Upper area without occlusion.
lower area with occlusion. Appearance 7 days after fin
ishing lreatmenl.

In a few cases the erythema reactions also oc

curred outside the steroid application areas under 

the occlusive dressing. In these cases. however, the 

reaction was always rnore intense in the application 
areas. Jn one subject a slight reaction was provoked 

by the alcoholic solution alone. 

Histology. In sorne biopsies the epidermis was 

extrernely thin, with only a few layers of cells re-

Fix. 5. Atrophy of the skin after 6 weeks' occlusive treat
ment on normal skin with hydrocortisone 17-butyrate 
0.03 % in ethanol. 
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Pig. 6. •• Haemorrhagic fissure of the skin" 2 days after 
finishing 5 weeks' occlusive treatment on normal skin with 
betamethasone 17-valerate 0.1 % cream. 

maining (Fig. 5). In others '"superficial haernorrhag

ic fissures of the skin" were observed with cracks 

through the epidermis down to the papillae of the 

derrnis and a few erythrocytes in the fissures 

(Fig. 6). 

Il. Observations in the dif.ferent series 

Study I. 9 out of the 12 volunteers developed 
erythema craquelc after 6 weeks· application of two 

potent corticosteroids. There was a correlation be

tween the reactions to Betnovate® crearn and to 

Locoid<ll cream. s uch that a reaction to one prepara

tion also gave a reaction to the other. 

Swdies 2 and 3. The Locoid® cream provoked 

Table 11. Data 011 mean amowlfs of skin tltinning 
(pre-treatment thickness minus thickness at time of 

maximum atrophy) associated with dijferetlf se
i·erities of "erythema craquele" observed following 

application l1'ith dif.ferent concentrations of hy

drocortisone 17-butyrate (HCB) in alcohol/pH 5 
and Locoid 0.1 % cream 

Treatment fl 

Slight/ 
Absent moderate Marked 

Locoid cream 29 0.61 0.47 0.52 
SD 0.35 0.25 0.38 

HCB 0.03% 12 0.59 0.64 0.59 
SD 0.34 0.12 0.31 

HCB 0.01% 12 0.54 0.85 0.67 
SD 0.31 0.09 0.18 

HCB 0.003% 12 0.54 0.43 
SD 0.21 0.41 

• Only one observation,
·'slight/moderate'".

i.e. "marked'" combined with 



erythema craquele in 6 of 10 subjects whcn used 

<.luring 6 weeks in September-October and in only I 

of 11 subjects when used <luring 9 days in March

April. No reactions to hydrocorlisone cream were 
observed. nor to the cream base alone or thc occlu

:,ion alone. 

Swdy 4. Erythema reactions were noticcd with 

all three concentrations: 0.03 %, 0.0 I% and 0.003 % 

hydrocortisone 17-butyrate in alcohol/pH 5 and in 

one case also to the buffered alcohol solution with

out cortico!>teroid. Analysis failed to demonstrate 

any significant correlation between the strength of 

the solution and the incidence of erythema craquele 

in this small series. 

S111dy 5. All subjects. who had previou�ly reacted 

with erythema reactions to te:.ting with potent cor

ticosteroids under occlusion, again showed erythe

ma craquele of varying severity aftcr exposure un

der occlusion to both the Betnovateil> cream and 

Locoid� cream during S weeks in Yiarch-April. 

These creams were at the same time also applied 

without occlusion. Onc subject who experienced a 

very intense erythema craquele reaction in the oc

cluded sites also had a milder reaction to both 

creams without occlusion. 

111. Erythema craq11ele in relation

to .1kin thi1111i11g

The data on the subjects on whom Locoid • cream

was applied wcrc analysed with respect to the mean

changes in skin thickness (pre-treatment thickness

minus thickness at lime for the maximum skin thin
ning effect) and lo the occurrence of erythema

craquele in 12 subjects. No statistical significant

correlation was demonstrated between thc skin

thinning effect and the erythema craquele (Table

Il).

DISCUSSIO 

When normal skin on forearms of healthy individu

als is exposed long-term to potent corticostcroids 

under occlusion. a severe skin reaction may be pro

voked in the test areas after finishing the course of 

application. The reactions which become visible 

½-2 days after finishing the continuous treatment. 

reach their maximum afrer about 3 days but occa

sionally remain visible for up lo 6 weeks. Only a few 

people seem susceptible to provocation of erythema 

craquele as demonstrated by thb method. In these 
individuals the response seems to be readily repro

ducible. They do not appear to get chapping of the 

skin <luring wintertimc in Sweden any more often 
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than others. Jt seems that in a few very susceptiblc 

individuals the long-term occlusion itself could also 

predispose to an erythema reaction which is then 

exaggeratcd by the conicosteroids. One patient de

vcloped a mild erythema craquele reaction with al
cohol/pH 5 without -.1eroid under occlusion. On the 

other hand, occlusion is not essential in order to 

produce the reaction, as one subject expcrienccd it 

after having received two potent commercial 

steroid preparation� for 6 weeks ll'itlrour occlusion. 

At no timc during this series was any reaction ob

served after hydrocortisone therapy. Although 

there wcre numerical increascs in severity and fre

quency of crythema reactions with incrcasing con

centrations of hydrocortisone 17-butyrate alcoholic 

solutions. no stati-.tically significant relationship 

could be shown in this small '>eries. 

The erythema craquele observed in thcse studies 

seems to correspond to the reaction published by 

Kligman & Frosch (3). They found a correlation 

between the degree of atrophogenicity of the 

steroids and the intlammatory reactions. In the 

present series no correlation could be demonstrated 

between the intensity of the erythema craquele and 

skin thinning mea�ured with thc Harpenden calipcr 

technique. There may be a dissociation between a 

steroid·� epidermal effect. causing functional defi

ciency resulting in erythema craquele, and the der

mal effect responsiblc for most of the skin thin

ning secn in the skinfold measurements. 

The provocation of erythema craquele may be of 
value in .. testing'' cpidcrmal cffects of topical cor

ticosteroids. It is possible that these reactions pro

voked on normal skin may also be involved in the 

rebound phenomenon of diseased skin when cor

ticosteroid treatment is stopped. 
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