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Abstract

Introduction: Intralesional steroid administration is a popular adjunct to scar management with numerous
reports in the literature appraising this modality in hypertrophic and keloid scars. The percutaneous delivery
of steroids using adhesive tape is an alternative modality, which was first described in the dermatological
literature in the 1960s. It is infrequently used in most countries apart from the Orient, where it represents one
of the mainstays of specialist scar management protocols.

Methods: An English and Japanese literature review was performed and reports were stratified using the
Joanna Briggs Institute Levels of Evidence. Data were extracted relating to the maximum dose of steroid
that can be delivered safely, the reported therapeutic efficacy, as well as the side effects associated with the
percutaneous delivery of steroids.

Discussion: Steroid tape has the potential to be a safe and patientfriendly adjunct to scar management for
carefully selected cases of keloid and hypertrophic scars. The main limitation for its widespread adoption is
the lack of data to enable the determination of safe exposure thresholds in adult and paediatric patients.

Conclusion: Despite the existing encouraging reports regarding the potential to be a useful adjunct in scar
management, steroid tape is not widely used apart from a limited number of scar services worldwide. Further
research is warranted to delineate the role of this modality in specialist scar management protocols.
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Lay Summary

Steroid medications are frequently used to relieve symptoms as well as improve the appearance of bulky
S and unsightly scars. In most cases, this treatment involves injections; nevertheless, there is a more patient-
friendly way to deliver this type of medicine to scars, which involves a sticky tape. Steroid tape is very
popular in the East but is not commonly used in the rest of the world. We undertook this study to find
out what has been written about this method of treatment in the skin disease literature and we focused
e our search on the treatment of scars in particular. We concluded that at present there some studies to
support the safe use of steroid tape to treat carefully selected troublesome scars. Nevertheless, further
research is needed to determine the maximum size of scar as well as duration of treatment that the
steroid tape can be used for.
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paucity of large cohort studies for this commonly
performed procedure. The outcome measures
used in the literature are frequently poorly
defined and non-standardised. Furthermore, the
short follow-up period in the protocols employed
may account for the reported variable success
rate of the intervention.!

Aside from the injectable form of steroid
administration, transdermal routes have been
described including cream formulations in a small
number of reports with mixed results. An observa-
tional study investigated the effectiveness of an
emulsion consisting of a biosynthetic film compo-
nent - cynthaskin in combination with triamci-
nolone acetonide in a prospective study in 32
hypertrophic and nine keloid patients. The for-
mulation was applied twice a day on the scars and
an adjacent part of the lesion on the same patient
was left untreated in order to act as the compari-
son area. Assessment was performed using a four-
point scale for five factors (colour, elevation,
texture, itching and pain) and a beneficial result
was considered if the scars showed improvement
in atleast three out of the five. In the hypertrophic
scar group, 84.4% of patients showed improve-
ment whereas this was 44.4% in the keloid group
(P = 0.03). However, all patients achieved sympto-
matic relief of pain and itch.?

Another case series study investigated the
response to 0.2% fluocinolone acetonide cream
applied three times daily in 192 patients with a
variety of skin conditions including chronic dis-
coid lupus erythematosus, lichen planus and gran-
uloma annulare as well as 12 cases of keloids. Two
keloid patients showed clearance, seven showed
significant response and three showed poor or no
response. The authors did not speculate about the
reasons for the variable response observed.?

The delivery of steroid to keloid/hyper-
trophic scars using a tape formulation was first
reported in 1967 in a mixed cohort of patients
with various dermatological disorders.* Most
interestingly, the most up-to-date Japanese liter-
ature suggests that steroid tape represents a
mainstay in specialist centre scar management
protocols.® The aim of this work is to present an
evidence-based search regarding the use of ster-
oid tape in the dermatology and scar manage-
ment literature, address issues pertinent to the
safe administration of this modality and define
directions for further research in the field.

Methodology

A detailed English literature search was per-
formed using the PubMed database for the years

1966 to 2016 with the following keywords: ster-
oid; tape; flurandrenolone; and flurandrenolide.
Reference lists of relevant articles were scanned
for additional pertinent literature. All articles
were assessed for relevance to the study objective
and a number of additional manuscripts were
retrieved from the papers deemed appropriate
for inclusion in the study.

Moreover, a separate Japanese literature data-
base (‘Japan Medical Abstracts Society’) was
searched using similar keywords for articles perti-
nent to the studies on the effectiveness of steroid
tape in hypertrophic and keloid scars.

The papers were analysed and stratified
according to levels of evidence using the
Joanna Briggs Institute Levels of Evidence and
Grades of Recommendation Working Party.®
Data were extracted relating to the dose of ster-
oid delivered to the scars [total body surface
area (TBSA) / duration of use], any side effects
reported as well as the therapeutic efficacy of
the modality.

Advantages of steroid tape
formulations

Weiner first reported steroid tape formulations in
the dermatology (non-scar) literature in 1966.
The original study compared flurandrenolone
tape to cream in combination with plastic film
occlusion as a paired comparison in ten patients
with psoriasis. In all patients, clinical improve-
ment began within a few days of therapy and the
tape was found to be equal or superior to film in
eight patients. Interestingly, all ten patients pre-
ferred tape over film occlusion based on its ease
and greater convenience of application.”

Similar results proving the therapeutic advan-
tage of tape versus cream formulation were
obtained in a study of 18 patients with lichen sim-
plex chronicus (70% of tape versus 25% of oint-
ment patients showing complete involution of
lesionswith no recurrence atan average 12-month
follow-up).® Additionally, a small study using flu-
randrenolide tape (applied 16 h a day) versus
diflorasone ointment in adult psoriatic patients
reported greater success in terms of disease clear-
ance in the tape group.?

The superior acceptability of steroid tape by
patients has been reported in a number of publi-
cations due to the following reasons:*810

1. Ease of application;

2. Better adherence/localisation to affected
skin;

3. Inconspicuous aesthetic appearance;
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4. Controlled medication dose release/bet-
ter absorption relating to the occlusion
effect;

5. Protection from mechanical irritation
(e.g. clothing, scratching activity).

Steroid tape formulations and
indications for clinical use

The steroid tape is available in the following three
countries in slightly different preparations:

1. In the UK, the commercially available for-
mulation comprises a fludroxycortide
impregnated tape (4 pg/cm?), which rep-
resents a moderately potent steroid. The
manufacturer’s indications are the
‘adjunctive therapy for chronic, localised
recalcitrant dermatoses that may respond
to topical corticosteroids’. Caution is
advised against long-term continuous
treatment periods to avoid hypothalamic—
pituitary—adrenal axis suppression and in
children a maximum duration of five days
is recommended.!!

2. In the USA, a preparation containing
4 pg/cm? flurandrenolide (medium-
strength steroid) is available with indi-
cations of use being the ‘relief of
inflammatory and pruritic manifestations
of corticosteroid responsive dermatoses’.
Similar precautions concerning long-
term use, especially in special groups
including pregnant, breastfeeding as well
as paediatric patients, are given by the
manufacturers.!?

3. In Japan, two steroid tape formulations
are available; a 4 pg/cm? fludroxycortide
type (medium-strength steroid) and a 20
pg/cm? deprodone proprionate type
(higher-potency steroid). The list of indi-
cations includes: eczema; psoriasis; lupus
erythematosus; lichen; and other inflam-
matory skin conditions encompassing
keloid and other scars. Caution is advised
regarding the use of these tapes in preg-
nancy, children, elderly patients and large
total body surface areas especially for pro-
longed periods.!314

Steroid tape has several clinical indications in
scar management including:>15

1. Firstline treatment for appropriately
small-sized keloid and hypertrophic scars
in paediatric and older patients (It is

Figure 1. Hypertrophic scar over the nasal dorsum of a
73-year-old woman treated with deprodone propionate
tape. Photograph before and two months after initiation of
treatment.

Figure 2. Pre-sternal keloid scar in a 45-year-old man treated
with deprodone propionate tape. Photograph before and 36
months after initiation of treatment.

known that patients at the extremes of age
have thinner skin, which facilitates steroid
absorption);

2. Secondary adjunct following bulk reduc-
tion of the scar with steroid injections,
radiotherapy or surgery;

3. Prophylaxis for patients at risk of scar hyper-
trophy, which can commence approxi-
mately one month after epithelialisation.

The steroid tape is applied by cutting the adhe-
sive material to the size and shape of the scar
with minimal overlap onto normal skin.
Patients can shower as normal and pat dry over
the tape, which should be changed every 24—
48 h.°

Figures 1 and 2 show clinical results from the
application of steroid tape in hypertrophic and
keloid scars.
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Mechanisms of action of steroid tape

The mechanisms of action of percutaneous ster-
oid delivery can be divided into:

1.

Pharmacological effects of the steroid,
which are thought to relate to:'617

decrease in collagen/glycosaminogly-
can synthesis;

antimitotic effect via a decrease in
fibroblast proliferation;

reduction in inflammatory response
via inhibition of leucocyte and mono-
cyte activity;

reduction of plasma protease inhibitors,
which promotes collagenase activity;
effect on growth factor levels (decrease
in transforming growth factor beta 1
and increase in beta fibroblast growth
factor);

hypoxia through a vasoconstriction
effect.

Non-pharmacological effects of the car-
rier tape:

Occlusion: it is widely accepted that
occlusion enhances the percutaneous
absorption of corticosteroids'® but it
appears that occlusion has a number
of other effects on the skin. A study was
conducted to delineate the effect of
occlusion and percutaneous (tape)
corticosteroid application to the skin.
Flurandrenolide tape at 4 and 20 pg/
cm? produced a statistically significant
reduction in the epidermal mitotic
count (P <0.01) but no significant dif-
ference was observed between the two
different concentrations of steroid.
The conclusion from this study was
that potent antimitotic effects occur
with semi- and non-occlusive tapes con-
taining steroids and total occlusion is
not necessary for the physiological
effect of the application to materialise.
Additionally, a non-occlusive vehicle
would assist in preventing certain
adverse effects like irritation; this prob-
ably offsets the theoretical advantage
of maximising the percutaneous
absorption of the steroid via complete
occlusion.!?

Additional mechanisms proposed for
the therapeutic effect of occlusion
include hydration of the stratum cor-
neum?’ as well as retention of heat

under the tape.?! The role of these
effects needs to be further elucidated.

e An additional hypothetical occlusion-
related mechanism stems from the expe-
rience with silicone products for scar
management. These have been shown
to produce a favourable environment of
hydration secondary to occlusion
(decrease in water vapour transmission),
which is thought to be responsible for a
decrease in capillary activity and a
reduced collagen deposition.??

e Vasoconstriction: it has been shown
that steroid applied topically to the
skin produces a vasoconstrictive effect
and this phenomenon is enhanced by
occlusion.?® The underlying mecha-
nisms for vasoconstriction are not fully
established but it is recognised that its
degree correlates with corticosteroid
clinical efficacy in inflammatory skin
disease.?* Underlying theories include
the effect of local norepinephrine
release causing smooth muscle con-
traction,?® the inhibition of cutaneous
mast cell function2® and the effect of
histamine and arachidonic acid metab-
olites on altering phospholipase A
activity.?* There appears to be a con-
sensus that these effects are mediated
via the action of steroids on glucocorti-
coid receptors.?”

e Scar support: it is widely recognised
that tension across a scar is an initiat-
ing factor for stretched/hypertrophied
scars and hence mechanical support is
a valid strategy to reduce unfavourable
morphology.?® To this effect, the use of
other tape formulations like micropo-
rous tape is used to control scar ten-
sion and prevent hypertrophic scarring
as applied at two weeks to fresh surgi-
cal incisions.? It is possible that scar
support is one of the ways steroid tape
may contribute to the involution of
keloid and hypertrophic scars.

Safety data/risk of systemic toxicity

One of the pertinent questions in terms of intral-
esional as well as percutaneous steroid applica-
tion relates to the maximum total body surface
area and duration of use before systemic side
effects develop.
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A systematic review in 2013 identified 18
adult and paediatric cases of Cushing’s syn-
drome in patients receiving intralesional triam-
cinolone for keloid and hypertrophic scars.
The study revealed that very limited objective
evidence exists to allow the establishment of
definitive treatment protocol recommenda-
tions. Central to the uncertainty regarding exact
intralesional steroid dosology lies the lack of
data on absorption of injectable glucocorticoids
as well as variations in individuals’ sensitivity to
steroid administration.3%

The status of the steroid tape literature is very
similar and given that the majority of steroid tape
publications relate to the non-scar dermatologi-
cal literature, we decided to appraise these stud-
ies with reference to safety data using the Joanna
Briggs Institute Levels of Evidence and Grades of
Recommendation Working Party.

Table 1 summarises the findings from the
dermatological literature relating to levels of
maximum exposure to steroid tape preparations
in both adult and paediatric patients.

In conclusion, there is a single level 1 study in
psoriasis patients, which indicates that a two-week
treatment of 24 h long application of flurandre-
nolone tape (4 pg/cm?) is effective without any
systemic side effects.?!

The remaining studies have several signifi-
cant limitations; these include incomplete data-
sets (especially in terms of treatment duration
and TBSA) as well as the use of subjective out-
come measures. This makes any conclusions
about safe maximum exposure to steroid tape in
dermatological cohorts very challenging.

Evidence stemming from reports
with scar patient cohorts

English literature

The first report investigating the use of steroid
tape in scar patients was a case series of 285
patients with a variety of dermatological disor-
ders including psoriasis (n = 98), lichen planus
(n = 13), eczematous dermatitis (n = 28) and
keloids (n = 2) using two different concentra-
tions of flurandrenolone tape (1 and 4 pg/cm?).
The age range of the cohort was 2 months to 77
years and ‘with few exceptions the tape was not
used for over more than 5-10% of body surface
area.” No data on steroid absorption or pituitary
depression were collected either; nevertheless,
no systemic toxicity was reported. The authors
provide limited result data on the cohort; 61
patients had an excellent response and 14 had a

good response, while six had only partial improve-
ment. In 12 patients, there was no effect of the
tape and in one case it aggravated the underlying
disease process (psoriasis).*

Alden et al.®® studied the use of flurandre-
nolone tape (4 pg/cm?) in a mixed cohort of 100
patients, which included eight patients with small
hypertrophic and keloid scars. The tape was used
for up to eight weeks, on a 24 h or 12h (nigth-
time) daily basis. It was concluded that the tape
treatment was superior or better compared to
traditional therapies in 63% of cases, especially
in those with nummular psoriasis and discoid
lupus erythematosus as opposed to vesicular
eruptions and large psoriatic plaques. In terms of
scar patients, the authors reported that ‘all
patients obtained some relief and comfort from
the tape’.3

A study of 74 patients with a variety of
dermatological diseases including atopic/con-
tact dermatitis, lichen planus as well as hyper-
trophic/keloid scarring investigated the effect
of flurandrenolone tape (4 pg/cm?).

The group of hypertrophic scarring com-
prised 19 patients and were defined with scars
having been present for less than 12 months.
Overall, 28 scars were treated, some of which
had multiple treatment episodes during the
study. The age range was between 10-75 years
old with an average of 37 years. The treatment
duration range was between 2-120 days with an
average of 51 days. Excellentresponse, as defined
by complete disappearance of excessive scarring
manifestations, was observed in eight patients,
whereas a good response was seen in ten, and
partial in four.

The keloid group (defined as scar duration
of >12 months) comprised 12 patients with an
age range of 3-70 (average age, 32 years) and
treatment duration between 7-288 days (aver-
age, 77 days). Two patients had excellent and
four good results, while partial improvement was
seen in another four patients.

The application duration for each individual
tape episode varied between 12 h and seven days
for the whole cohort and it was observed that the
tape worked best in cases of 72-96 h long applica-
tions with intervals not exceeding 1 h before the
next piece of tape was applied.

The author of this work states: ‘Individuals
with partial and good improvement in the hyper-
trophic scar group could be possibly be con-
verted to the excellent category by greater
persistence in the regularity of tape application
and by increasing the period of treatment’.
Additionally, in well-established keloid cases,
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longer treatment periods were needed.
Interestingly, upon interruption of therapy, once
the keloid height had decreased to skin level,
recurrences seemed to respond to reapplication
of tape for shorter periods.**

Another clinical trial involved 40 patients at
Glasgow Western Infirmary, UK with a variety of
dermatoses including psoriasis, lichen simplex,
discoid lupus erythematosus and 11 keloid scars.
The age range for the keloid group was 2-76
years and these patients applied the tape for
12-24 h/day over the 18 month period of the
trial. The area of application was in most cases
less than 0.5% TBSA and only two children with
keloids had up to 5% treated with tape. The
author stated that ‘the most gratifying response
to the application of the tape was in the cases of
keloids, notably in children’. The majority of
the scars became flatter and paler than the sur-
rounding skin and traces of redness and irrita-
tion disappeared in the most severely affected
patients.*

Japanese literature

An open trial investigated the effectiveness of
deprodone propionate plaster on a large cohort
of dermatological diseases including 24 hyper-
trophic and 30 keloids. The subcohort included
22 male and 32 female patients with an age range
of 10-70 years. The aetiology of scarring and
TBSA of application were not specified; never-
theless the tape was applied for 15 h/day over six
weeks. The outcomes were judged based on sub-
jective reporting on behalf of the physician with
the tape found to be very effective in three
patients, effective in 21 patients, while a minor
response was seen in 18 and no response in
12 patients.*6

An observational study investigated the use
of fludroxycortide tape in 60 hypertrophic and
keloid scars in 30 adult patients (age range, 23—
67 years; mean age, 37 years) and 30 paediatric
patients (age range, 2-15 years; mean age,
7.2 years) involving various anatomical sites
including the trunk and extremities. The scars
were over twelve months old and the tape was
used for at least one year for 24 h/day. There
are no specific data on the TBSA of application.
The study employed the Japan Scar Workshop
(JSW) scar scale, which is based on risk factors
as well as symptoms in scars to assign a score of
0-25 (0-5, mature scar; 6-15, hypertrophic
character, 16-25, keloid-type scar). Results
suggest that 20% of adult patients and 80% of

paediatric patients improved with fludroxycor-
tide tape from 18 to less than 2 points (almost
mature scar). The ‘non-responsive’ adult subco-
hort (n = 24) was started on deprodone pro-
pionate tape after twelve months of
fludroxycortide application. Following instiga-
tion of the higher potency tape, 17 out of 24
cases (70.8%) improved to less than 2 points.
The authors concluded that adults needed a
stronger (deprodone propionate) tape to reach
similar responses in terms of scar maturation,
while the strength of the fludroxycortide
tape appeared to be sufficient for paediatric
patients.*”

Side effects

It is accepted that the higher the concentration
of steroid tape, the more pronounced the associ-
ated side effects are likely to be.* A variety of side
effects have been reported in the literature aris-
ing from the use of steroid tape and these include
in descending order of incidence:

1. Burning/stinging sensation: mean inci-
dence 12.21% (range, 1.67-30%) ;83373944

2. Contact dermatitis: mean incidence 11%
(range, 5-20%).31* The senior author
has a long experience of treating over
1500 scars per year using steroid tape.
Before 2013, fludroxycortide was used
for the majority of patients and the inci-
dence of contact dermatitis was approxi-
mately 20%. Interestingly, this fell to less
than 5% when the majority of patients
were treated with deprodone propionate
tape (unpublished data);

3. Skin irritation: mean incidence 10.6%
(range, 2.4-30%) ;318343743

4. Folliculitis: mean incidence 8.79%
(range, 0.56-13.35%);33-35.37.39

5. Erosion formation: incidence 4.9%;%

6. Erythema: incidence 3.6%;

7. Eczematous reaction: incidence 2.9%:;%7

8. Sensitivity: mean incidence 2.63%
(range, 0.56-5.59%);+%

9. Aggravation of pre-existing dermatitis:

mean incidence 0.84% (range, 0.56—
1.12%);*

10. Hypopigmentation (transient) has also
been reported in a single literature
report; this appeared within 48 h of night-
time application and gradually resolved
within one week following cessation of
application.*?
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Concluding remarks

This work appraised the literature concerning
the use of steroid tape in dermatological disor-
ders with a focus on potential applications in scar
management. The percutaneous mode of steroid
administration has several advantages including
its ease of application and non-invasive nature,
making it attractive for children as well as adults
who do not tolerate injectable steroid
formulations.

Additionally, it is plausible that the tape formu-
lation has the potential to maintain a continuous
level of steroid concentration to the scar as opposed
to the peaks and troughs produced by injectable
formulations. The resulting more uniform level of
steroid concentration might be a beneficial strat-
egy to control the inflammatory state of the scar
milieu, which appears to be central to the patho-
physiology of the hypertrophic and keloid scars. 349

Having reviewed the number of literature
reports, it becomes evident that following a peak
of research activity in the 1960s and 1970s, there
has been some resurgence of interest in this
modality for scar management which represents
standard of care in Japan despite the existing
low levels of evidence.>*” One of the most sig-
nificant limiting factors for the widespread
adoption of percutaneous steroid administra-
tion is the lack of absorption data for adult and
paediatric patients. Itis very challenging to draw
valid conclusions regarding the maximum size
of scar (TBSA) and duration of treatment from
studies incorporating scar subcohorts. Their
limitations relate to non-heterogenous designs,
incomplete result data and the use of non-
standardised outcome measures. Nevertheless,
it appears that daily application of a medium
strength tape (e.g 4 pg/cm? flurandrenolone)
to small hypertrophic and keloid scars of up to
5% TBSA for at least six to eight weeks is associ-
ated with no reported systemic side effects. The
most recent publication from Japan reported
the wuse of the medium strength steroid-
fludroxycortide for at least one year in adults
and children with no reports of systemic
complications.*’

In conclusion, steroid tape administration
appears to be a promising adjunct for the man-
agement of carefully selected keloid and hyper-
trophic scars. Further research should focus on
attaining absorption data to guide steroid tape
treatment regimens; additionally, studies compar-
ing steroid tape to other adjuncts are warranted
in order to determine a role for this modality in
international scar management protocols.
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