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Topical retinoids are believed to increase
inflammatory lesions within the first few weeks
of treatment. We evaluated data from several
clinical trials for evidence of a-signal fersretineid
aggravation of inflammatory lesions using a
psychometric method and the proportion of
participants who demonstrated varying degrees
of increased lesion counts. We first determined
the validity of a psychometric method based on
Stevens’ power law called the visual logarithmic
scale_(VLS) used to evaluate the. perceived
changes “in\ inflammatory lesions.. There was
concurrence between the VLS mode! and  the
dermatologists’  visual assessment of a flare
in 80.0%" (32/40) wof participants (P =.0258). A
subsequent analysis was performed using data
from clinical trials to assess the occurrence of
flares using the VLS model or percentage-based
definitions (5%, 10%, or 20% increase) following
the first week of treatment with various adapalene
gel formulations. In this analysis, no evidence of
worsening or a flare was seen by either the VLS
model or percentage-based definitions.

The VLS model is valid for assessing the
changes in acne severity. Topical retinoid
treatment was not associated with a flare
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as measured by either the VLS model or the
proportion of participants who showed an increase
in inflammatory lesions.

Cutis. 2012;90:46-50.

opicalgretinoids are a mainstay therapy for

patients with acne vulgaris based on their

effectiveness in reducing both comedones and
inflammatory lesions.! However, it is common belief
that the number of inflammatory lesions may increase
within the first few weeks following the initiation
of therapy and the ferceived worsening of [lesions
commonly is referred to as a flare in clinical prac-
tice.” Reportsiof flaring:date backito the late 1960s’;
therefore, many clinicians have had concérns about
using topical retinoids in the early stages of treat-
ing patients with inflammatory lesions. However,
the available evidence that characterizes flares is
relatively limited and findings have questioned if this
phenomenon does occur.* Clinical trial data represent
average changes across the entire study population in
inflammatory lesions with topical retinoids at early
time points; however, these data do not reflect the
changes that occur in study participants. Therefore,
clinical trial data do not exclude the potential for
increased inflammatory lesions in individual par-
ticipants. Furthermore, percentage-based definitions
for a flare (ie, 10% or 20% increase in inflammatory
lesions) may not be an optimal approach in clinical
practice, particularly when there are a limited num-
ber of lesions involved. For example, a patient with
20 lesions prior to treatment would be designated as
having experienced a flare (20% increase) with the
addition of only 4 more lesions following the first
week of treatment. However, this patient likely would
not be designated as having experienced a flare based
on visual assessment.
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For our study, a model called the visual loga-
rithmic scale (VLS) was used to assess perceived
changes in acne to determine if topical retinoid
therapy aggravated the erythema of acne either by
intensifying erythema of existing lesions or inducing
formation of new inflammatory lesions. The VLS
model was based on the Weber-Fechner law and
Stevens’ power law, which state that the perception
of a stimulus is proportional to the logarithm of the
stimulus intensity.”® The purpose of our study was
to test the hypothesis that the erythema associated
with inflammatory lesions is noticeable and that it
follows the VLS model. Subsequently, analyses were
performed using data from clinical trials with various
formulations of a topical retinoid (adapalene) alone
and in fixed combination with benzoyl peroxide to
determine the proportion of patients who exhibited
evidence of increased inflammation according to the
VLS model. In addition, as has been done in prior
studies, clinical trial data were analyzed for the pro-
portion of participants who showed-varying degrees
of increased inflammatory lesions within the first
2 weeks of treatment.

Methods

Stevens’ Power Law and the VLS Model—Stevens’
power law states that the log;y of a response is equal
toa X logo (S—S,) + logj, (k) where a and k are con-
stants derived experimentally, S is'the magnitude of
the postbaseline stimulus, and S, is the magnitude of
the stimulus at baseline.

Applyifig Stevens'power law to the assessment of
changes in inflammatory lesions and erythema due to
the lesions only, the VLS model of 1.7 X log; (dif-
ference in the number of inflammatory lesions from
baseline) + log;o (0.05) was used to determine the
occurrence of a flare.” The constants 1.7 and 0.05
have been determined by prior experimentation and
perception of redness conduced by Stevens.” Based
on the VLS model, a flare occurs if the results of the
model provide a value equal to or greater than 1,
whereas values less than 1 indicate no flare. To gener-
ate a result equal to or greater than 1 with the model,
the number of lesions would need to increase from
baseline by at least 20 to 25.

Vadlidation of the VLS Model—To determine if the
VLS model is suitable for assessing the occurrence
of flares at the outset of topical retinoid therapy,
a panel of 6 dermatologists considered to be acne
experts were convened to evaluate photographs of
40 participants in a vehicle-controlled clinical trial
with adapalene 0.1%-benzoyl peroxide 2.5% gel.
There were 2 photographs per participant (80 photo-
graphs in total); one of the photographs was obtained
prior to treatment and the other was obtained
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following the initiation of treatment (with either
active treatment or vehicle). The testing for visual
assessment of flare was conducted in 2 separate phases
and each phase involved a brief session to acclimate
the dermatologists to the training tools and presen-
tation style. In phase 1, the panel of dermatologists
viewed the 80 photographs in a random order. For
each photograph viewed, the dermatologists were
asked to assign a number from 1 (clear) to 9 (very
severe) that represented the severity of the acne
lesions. For phase 2 of testing for visual assessment
of flare, following a short interval of 15 minutes, the
same dermatologists were shown the same 80 photo-
graphs, but the photographs for each participant were
displayed together. Therefore, 40 sets of photographs
(1 photograph taken prior to treatment and the
other photograph taken following the initiation of
treatment) were presented together. The 40 sets of
photographs were presented in a random order.
The dermatologists were asked if the 2 photographs
(before, and afterginitiating therapy) indicated that
the participant experienced a flare with a categorical
yes or no response. kesion counting was not permit-
ted during thestesting for visual assessment of flare.

The dermatologists’ responses were collected using
an electronic data capture system. Participants were
considered to have experienced a flare if any of the
6 dermatologists rated the change in lesions as a yes
for flare. Complete consensus among the dermatolo-
gists was needed to categorize a change in lesions as a
no designation for a flare. The designation of a flare
during phaser2 was compared with the ‘ratings of
severity during phase 1 to confirm the ocetirrence of
a flare.

The next step in the validation process involved
applying the VLS model to the lesion counts on
the participants’ faces in the photographs that were
evaluated by the panel of dermatologists (testing for
visual assessment of flare). Results obtained using the
VLS model were compared to the dermatologists’
responses using the Fisher exact test. To assess the
bias due to the use of photographs, the Fisher exact
test was repeated with the VLS model using the der-
matologists’ severity ratings of the photographs from
phase 1. In addition, 2 participants who experienced
an extreme flare and 2 participants who experienced
no flare were included as control participants to
validate the dermatologists’ responses. The control
participants were identified by a separate panel of
10 raters, including 2 dermatologists, who con-
sistently and unanimously designated the control
participants as having experienced a flare or no flare
following 2 separate testing sessions.

Concurrence between the dermatologists’ assess-
ment of a flare and the VLS model occurred when
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the VLS model produced a value equal to or greater
than 1 and at least 1 dermatologist rated the partici-
pant’s acne as having flared, or when the VLS model
produced a value less than 1 and none of the derma-
tologists rated the participant’s acne as having flared.

Application of the VLS Model—A retrospective
analysis was performed using the VLS model and the
data from phase 2 and phase 3 clinical trials to deter-
mine if acne flares occurred following the initiation of
the adapalene gel formulations. The formulations that
were included in the clinical trials were adapa-
lene 0.1%—benzoyl peroxide 2.5% gel and adapalene
gel 0.1% or adapalene gel 0.3%. The analysis compared
the proportion of participants who experienced a flare
according to various percentage-based definitions
(ie, 5%, 10%, 20% increase from baseline in inflam-
matory lesions) and the proportion of those par-
ticipants who experienced a flare according to the
VLS model. A value equal to or greater than 1 from
the VLS model indicated a flare. The proportion of
participants designated as having.experienced a flare
based on the VLS model orfon percentage-based
definitions was compared between treatment groups
(ie, those receiving active treatment ysythose receiv-
ing control or vehicle). P values were generated using
the normal approximation for proportions.

Results
Vdlidation of the VLS Model—Of the participants in
the photographs, most were men (23/40 [57.5%]) and
white (29/40 [72.5%]). Participants with marked ery-
thema ornotable lackof erythema also were included
in this analysis (14/40 [35.0%]). The 2 control par-
ticipants who experienced no flare and the 2 control
participants who experienced extreme flare were
designated accordingly by the panel of dermatologists.
Overall, there was concurrence between the der-
matologists’ visual assessment and the VLS model in
32 (80.0%) participants in the validation phase. The
percentage agreement that was observed suggested
that the VLS model accurately predicted both flares
and improvements significantly better than random
chance (P=.0258). Of the 40 sets of photographs,
there were 30 instances (75.0%) in which the VLS
model provided a value equal to or greater than 1 sug-
gesting a flare and 10 instances (25.0%) in which the
model provided a value less than 1 suggesting no flare.
Among the 30 instances in which the VLS model
suggested a flare, there were 28 instances (93.3%) in
which there was concurrence with the dermatologists’
assessment of a flare (eg, at least 1 of 6 raters desig-
nated that a flare had occurred). For 24 participants,
more than 50% of the panel (at least 3 of 6 raters)
designated that a flare had occurred, with unanimous
agreement in 14 instances.
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Among the 10 instances in which the VLS model
suggested no flare, there were 4 instances in which
there was concurrence with the dermatologists’ visual
assessment of a flare (ie, unanimous agreement from
the panel that a flare did not occur). Among the
6 instances in which the VLS model suggested no
flare, but the dermatologists’ visual assessment indi-
cated flare, there was unanimous agreement from
the panel (all 6 raters) that a flare had occurred in
3 participants. In the other 3 instances, the derma-
tologists’ designation of a flare or no flare was mixed
(ie, 1 of 6, 2 of 6, and 3 of 6 raters designated flares in
each, respectively).

When we compared the results that were obtained
using the VLS model with the dermatologists’
responses, we observed that a doubling in the number
of inflammatory lesions was needed for dermatologists
to designate that a flare had occurred.

Application of the VLS Model—Data from 14 treat-
ment groups were included in this analysis, compris-
ing.a-total.of 1798 participants assigned to treatment
with an|active adapalene formulation or control
(vehicle or benzoyl'peroxide). The Table summarizes
the range ofwparticipants across the 14 treatment
groups who were designated as having experienced
a flare following 1 week of treatment according
to the various percentage-based definitions or the
VLS model.

The résults from our analysis of the 14 treatment
groups indicated that flares, did not occur following
1 week 'of treagment according to fthe percentage-
based definitions (ie, 5%510%, 20% increase) or the
VLS model (P>.05 for all). One observation from
our analysis showed that during all of the postbaseline
visits and in all of the study groups, the proportion of
participants designated as having experienced a flare
was higher when the 20% definition for worsening
was used versus the VLS model. For example, when
the 20% definition for worsening was applied for one
of the studies included in our analysis, more than 12%
of participants were designated as having experienced
a flare compared with only 3% when the VLS model
was applied. When the number of inflammatory
lesions was charted at baseline and following 1 week
of treatment (data not shown), there was no apparent
increase in inflammatory lesions.

Comment

In our analyses, we demonstrated that the VLS
model, a psychometric analysis based on Stevens’
power law, is a valid method for assessing the
changes in inflammatory lesions during acne therapy.
We also demonstrated that topical retinoid therapy
is not associated with an increase in inflamma-
tory lesions following the first week of treatment,
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Range of Participants Designated as Having Experienced a Flare Following 1 Week
of Treatment in Phase 2 and Phase 3 Clinical Trials With Adapalene (N=1798)

Participants With Flare

Method for Defining a Flare Topical Retinoid? Vehicle P Value®
5% increase in inflammatory lesions 7.55%—-21.17% 14.81%-21.80% NS
10% increase in inflammatory lesions 7.55%-17.51% 11.11%-16.54% NS
20% increase in inflammatory lesions 3.77%-12.31% 7.25%-9.02% NS
VLS model 1.87%-5.84% 3.70%-7.03% NS

Abbreviations: NS, not statistically significant; VLS, visual logarithmic scale.
@Adapalene gel 0.1%, adapalene gel 0.3%, or adapalene 0.1%—-benzoyl peroxide 2.5% gel.
5P values were associated with the comparison of proportions using average approximations. All P values for comparisons between

topical retinoid and vehicle were not statistically significant.

regardless of using the VLS model or percentage-
based definitions.

The dermatologists’ assessments that designated
a lack of a flare during the validation_phase were
obseryved, despite stringent criteria that made it more
likely that a parti¢ipant'was designated as a/es for.a
flare (designatedias a yes by 1 or more of the derma-
tologists)versus a nofor a flare (complete consensus).
Although there generally was concordance between
the VLS model and the clinical assessment of changes
by a panel of dermatologists (80.0%; P=.0258), dis-
crepancies between the 2 methods were observed.
Overall, there were 8 (20%) instances in which
there was no concurrence between the VLS model
and the dermatologists’ visual assessment of a flare.
Of these instances, 2 participants were designated
as not having flared by all 6 dermatologists but were
designated as having flared according to the VLS
model. Discrepancies between the 2 methods (VLS
or percentage based) may be attributable to the lesion
characteristics or to differences in photographic or
presentation methods. In particular, the presence
of large or more inflamed or erythematous clusters
of inflammatory lesions appeared to influence the
dermatologists’ judgment of change, which suggested
that these factors should be considered when using
percentage-based definitions to assess the changes in
inflammatory lesions.

The results from our analyses were consistent with
reports on the phenomenon of a flare following the
initiation of topical retinoid therapy for acne,* which
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expressed that topical retinoids increased inflamma-
tory lesions during this period. In a study by Leyden
and Wortzman,” data from a large clinical trial were
analyzed for_evidence of an increase in inflammatory
lesions in participants by using arbitrary thresholds
of change of a 10% ©r 20%. inctease in' the number
of inflammatory,, lesions as indication ‘of /possible
aggravation 'of inflammatory lesions. Based on this
method, the authors showed|[no significant differ-
ences between topical tretinoin, alone or in combina-
tion with clindamycin, and topical clindamycin or
vehicle in the proportion of participants who experi-
enced an increase in inflammatory lesions following
2 weeks of treatment.” In a literature review by Yentzer
et al,* data from 17 clinical trials that involved vari-
ous retinoid compounds were evaluated, and there
was no evidence of an increase in total lesion count or
inflammatory lesion count within the first or second
week of treatment. In 1 study that used percentage-
based definitions, the occurrence of a flare was higher
in the vehicle-controlled group, though the difference
with the active treatment group was not statisti-
cally significant.®

Overall, potential sources of bias in the validation
phase included photographic lighting (eg, shadow-
ing of the affected area), participant positioning in
the photographs (eg, making lesions appear larger
or smaller), variability of color calibration on the
viewing monitors, and image size on the view-
ing monitor. The data analysis did not control for
these potential sources of bias. A limitation of our
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analyses showed that the clinical trials were retro-
spectively performed using prospective clinical trial
data with only 1 topical retinoid agent (adapalene).
It is unknown if acne flares would occur with other
formulations because of excipients or other factors.
Additionally, a 20% increase in lesions may not be
an appropriate threshold for detecting a clinically
relevant acne flare, especially when the number of
lesions is limited (Figure). However, in our analyses,
when the VLS model was applied to clinical trial
data, 20% definition designated a greater number of

B

Hypothetical example of percentage-based definitions
and the visual logarithmic scale (VLS) model compared
with visual perception. The first panel (A) depicts a
patient with 20 lesions at baseline and 24 lesions at
week 1, which would be considered a flare as defined
by a 20% increase in lesions. However, without count-
ing, the visual perception of a flare is not apparent in
this example. The second panel (B) depicts a patient
with 21 lesions at baseline and 54 lesions at week 1,
which would be considered a flare as defined by the
VLS model (the model produces a result of >1). Without
counting, the visual perception of a flare is apparent and
is agreeable with the VLS model.
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participants who experienced a flare compared with

the results with the VLS model.

Conclusion

The VLS model is a valid approach to assess the
changes in acne severity over time and may be prefer-
able to the use of percentage-based definitions, which
tend to overestimate the occurrence of a flare. Treat-
ments with various formulations of adapalene were
not associated with a flare, regardless of using the VLS
model or percentage-based definitions.
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