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Figure 1. Change in acne severily by change in stress severity. An increase
in stress strongly correlated with a progressive increase in acne severity
(r=06t, P< 01).

Clearly, there are some psychological components
to the etiology of acne, because treatnents such as bio-
feedback relaxation and cognitive imagery have been
shown to be effective.’® More specilically, patients with
acne often complain of breakouts following the experi-
ence of frustrating or stressful events, ¥ and it has been
observed that postadelescent patients with acne tend to
be intense and ambitious people with high-visibility jobs,”
Another study? linking acne exacerbation with emo-
tivnal factors reported an increase in acne lesion counts
days [ollowing an interview during which anger was in-
tentionally provoked.

However, other reports of stress exacerbating acne,
as previously outlined, have mainly been aneedotal. De-
spite widespread patient and physician percepiion.
little research has been undertaken to demonstrate this
association in a convincing manner. This study uses
established and validated scales of acne severity and
perceived stress and the widely accepted model of ex-
antination stress to explore the possible interactions be-
tween psychological stressors and acne vulgaris.

— T ——

A clinical and questionnaire-based prospective observational
cohort study was conducted at the Department of Dermatol-
ogy. Stanlord University School of Medicine. Approval for the
study was granted by the university institutional review board.
Twenty-two healthy university students (age range, 18-41 years;
mean age, 22.25 years) with at least 1 academic examination
within the participating academic quarter were recruited for
the study by campus adveriisements and by recruitmen dur-
ing visits Lo the general dermatology clinic. The study subjects
were roughly representative of the student body in diversity.
Twenty-two subjects provided informed consent, 19 {7 men
and 12 women) completed the study, and 3 failed to return for
the second visit. Of the 19 subjects whe completed the swudy,
7 were whilte, 6 were Asian, 3 were Aflrican American. 1 was
Mexican American, 1 was Indian, and 1 was Native American.

All participants were healthy and had an acne severity of a1
least 0.5 on the photonumeric Leeds acne assessment scale * This
scale gives a range of acne vulgaris severity from 0.0 to 10,0, with
0.25-U intervals. Subjects were allowed to use topical or oral acne
therapies, excluding isotretinoin, and were also allowed 10 take
oral contraceptives, as long as there was no change in these thera-
pies 8 weeks before enrollinent and throughout participation i

the study. No subjects were receiving sedatives, antidepressants,
or exogenous glucocorticoids,

A single observer (A.C.) graded all subjects’ acne severi-
ties according Lo the Leeds technique twice during the study.
The first time was approximately 1 month before any exami-
nations (nonexamination period}. The second assessment was
within a time frame of 3 days beflore an examination to 7 days
after an examination (examination peried). All grading was done
without knowledge of the subjects’ perceived siress scores. ow-
ever, because the investigator still knew whether it was a non-
examination or an examination peried, digital photographs were
taken of the subjects from a frontal view, left profile, and right
profile, m front of a blue background during the nonexamina-
tion and the examination periods. A different investigator
(5.Y.C.), blinded to which period the photographs were taken,
was then asked to identify in which set of photographs the acne
severily seemed improved or worse, or il it remained 1he same.
This investigator, who is a board-certified dermasologist, was
notasked Lo give an absolute Leeds acne score because palpa-
lion is an important consideration in the grading, and photo-
graphic representation did not allow the kind of detail and clay-
ity required for more vefined grading.

On both visits, participants’ perceived stress was mea-
sured hy the Perceived Siress Scale, a 14-item sell-question-
naire that measures perceptions of life stress, inchuding how
often subjects perceived their life to be uncontrollabte, unpre-
dictable, and overwhelming.?* This scale is widely used in
stress research and has demonstrated normasive data and re-
liability, with higher scores indicaling increased levels of per-
ceived stress. During each visit, subjects were also asked 1o
estumate how many hours of sleep per night they were experi-
encing, on average, during the past month; how many meals
per day they were eating; and to estimaie sleep and diet qual-
ity on a scale Iram 1 10 4 (1, poor; 2, fair; 3, good; and 4,
excellent). Statistical analysis using paired I tests, correlation
analyses, and regression analyses were completed using
Statistical Product and Service Solutions software (SPSS Inc,
Chicago, 11).

BN RFSULTS s

By using logistic regression and adjusting for change in
sleep hours, change in perceived sleep quality, change
in meals per day, and change in perceived diet quality,
an increase in stress strongly correlated with a progres-
sive increase in acne severity (r=0.61, B=.59, P<<.01)
(Figure 1). In other words, subjects who had the great-
est increases in stress during examination periods also
had the greatest exacerbations in acne severity. There were
5 students who reported similar stress levels at both vis-
its, with a perceived stress score either the same or within
3 points. In these subjects, acne severity either re-
mained the same during both periods or varied only by
0.25 in either direction.

Photagraphic grading by a separate investigator, who
was blinded as to which period Lhe pictures were 1aken,
agreed with that of the primary grader in 16 of 19 sub-
jects. One subject was graded as unchanged, instead of
worse; another was graded worse, instead of better; and
another was graded improved, instead of worse.

Figure 2 shows the dilferences in subjects’ acne se-
verity between nonexamination and examination peri-
ods. A paired ¢ test comparing acne severity showed a
higher mean Leeds acne score of 1.33 during examina-
tion periods (P<C.01), which is increased from a mean
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score of 0.97 during nonexamination periods. The mean
change in acne scores was 0.36, and this increase is sig-
nificant (8EM, .06), because the minimum clinically de-
tectable difference according to the Leeds technique is
0.25. This also seems to be a reasonable range of impact
given that prescription acne therapies typically improve
Leeds acne scores by 1.0 to 1.2.22 Not surprisingly, stu-
dents perceived significantly more stress during exami-
nations when compared with the beginning of the aca-
demic quarter, when there were no examinations {P<C.01).
Only 2 students reported lower stress levels during the
examination period. Although this increase is consis-
tent with the increases noted in other studies conducted
on siress experienced in the academic setting, it is no-
table that the nonexamination and examination period
siress scores were considerably higher in this popula-
tion when compared with the resulis of other studies us-
ing the same model.

Interestingly, results also suggest that worsening per-
ceived diet quality is significantly associated with acne ex-
acerbation, although its influence on acne severity is weaker
than that of increasing siress levels (r=-0.48, =~ .48,
P=.02}. Estimated hours of sleep per night had asmall and
nonsignificant decline during examination periods, lrom
6.6 10 6.3 hours (P=.10). The association between wors-
ened sleep quality and acne exacerbation was close to sig-
nificant (P=.06). Of the other lifestyle lactors recorded, none
were significantly difterent between the examination and
the nonexamination periods, and none were associated with
changes in acne severity.

BN COMMENT __ p

Acne vulgaris is a common inflammatory condition of the
skin affecting more than 80% of teenagers and 25% of adulis.
One third of adults whao have acne admit (o feeling embar-
rassed or sel-conscious because of their skin ?* Despite the
prevalence of this condition and considerable research, there
is still inuch unsubstantiated myth surrounding the causes
of acne. Specifically, stress is often cited as playing a role
in acne [lares, even though there is little research to sup-
port this claim. Although it is wetl-known thal acne can
be a source of significant siress and anxiety,**® scientific
evidence outside of anecdotal reports that stress itsell may
worsen acne has been lacking.

In this study, subjects who demonstrated the great-
est increase in perceived stress during examinations also
displayed the greatest exacerbation of acne severity in a
proportional predictable manner. Although other changes
occur in a student’s life during examination periods that
can potentially confound this study, the association be-
tween stress and worsened acne remained significant even
after controlling for changes in diet and sleep habits. The
calculated correlation coefficient of 0.61 suggests a con-
vincing association, because this is well above the sta-
tistically accepied eritical coeflicient of 0.4+ in a study
with 20 subjects. More important, the primary investi-
gator (A.C.) did not know the subjects’ siress scores at
the time of acne grading and, thus, could not predict
whether they were more or less stressed.

To assess whether investigaior bias may have af-
fected the results of the study, we asked a board-ceriified
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Figure 2. A, Leeds acne scale score. B, Perceived Stress Scale score. Data
are given as mean + SEM during nonexamination ang examination periods.
The difference between the 2 periads was significant {P<.01) for A and B.

dermatelogist, blinded to examination period status, to grade
randomized clinical photographs of the subjects. There was
adiscrepancy in grading between the clinical and photo-
graphic investigators for only 3 of 19 subjects, suggesting
that investigator bias was unlikely a signilicant factor in af-
fecting study resulis. Differences in grading may have been
due ro difficulty in detecting deep or noninflamed lesions
on photographs or interrater variability.

[tis possible that other factors not controlled for in
our study, such as menstrual cycle or hormonal influ-
ence, facial hygiene, or picking and squeezing of acne le-
sions, may have coniributed to the worsening of acne dur-
ing examinations. None of the subjects reported acne
ftaring with their mensirual cycles. Furthermore, the in-
vestigator was trained 1o dilferentiate between truly wors-
ened acne and manipulated skin, as picking generally re-
sulis in acne excorice, characterized by crusts and
excoriations.

As in any study, finding a correlation between 2 vari-
ables does not necessarily mean a direct cause-and-
elfect relationship. It is certainly plausible that the cor-
relation observed is in part due to worsened acne itsell
causing increased stress, instead of the reverse relation-
ship. However, in a high-achieving population such as
university students, subjects tended to report becoming
less concerned with their appearance during examina-
tions. Thus, it is more likely that increasing stress exac-
crbates acne instead of the reverse relationship.

Surprisingly, self-perceived worsening of diet qual-
ity was also associated with increased acne severity in this
study. However, perceived dietl quality was recorded in
this study, not a quantifiable measure of the subjects’ di-
ets in terms of calories and grams of fat. Furthermore,
the scate used Lo measure diet quality was not a previ-
ously validated tool like the Perceived Stress Scale or the
Leeds acne scale. These resulis should, therefore, be in-
terpreted with caution because the hypothesis that diet
is an important factor in acne has been largely refuted in
previous reporis. ¥

Various mechanisms have been proposed for why
stress may potentially aggravate acne vulgaris. Some in-
vestigators’*? believe that increased glucocorticoids and
adrenal androgens, both hormones known to worsen acne
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and possibly induce sebaceous hyperplasia, are released
during periods of emotional stress. And corticotropin-
releasing hormone, the body’s coordinator in the stress
response, was found to increase sebacecus lipogenesis
and up-regulate sebocyte conversion of androgen pre-
cursors to testosterone.” There is also research* ¥ sup-
gesting that stress-induced release of neuroactive sub-
stances within the epidermis can activate inflammatory
processes in the skin. Recently, substance P, a neuro-
peptide elicited from peripheral nerves by siress, was
shown to stimulate the proliferation of sebaceous glands
and to up-regulate tipid synthesis in sebaceous cells.™ Last,
psychological stress, including examination stress, can
slow wound healing by up 10 40%.” which could be a
factor in stowing the repair of acne lesions.

Just how significant a role stress plays in the patho-
genic process of acne vulgaris is yet (o be determived. The
participants in this stucly are university students who may
be under more stress than the general population. Men were
also underrepresented in this study, making up only 37%
of the participants. Furthermore, becanse the subjects stud-
ied had acne severities at the lower end of the Leeds acne
scale. it is unclear whether the impact of stress will prove
1e be minimized with more severe lorms of disease. On the
other hand, the examination stress model studied herein
may actually understate the true effects of stress on acne,
because emotional conflicts, such as relationships and iden-
tity, nay have an even greater impact on disease than ex-
ternal stressors like examinations.

Ultimately, the relationship between stress and acne
is clinically relevant and worth exploration because pos-
sible behavioral interventions may become viable op-
tions for patients, as may therapeutic approaches that can
be adjusied during times of known stressors.
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1. Introduction

DMV International representative Angela Walter contracted with me on
December 10, 2004 to analyze data from a prospective study of acne in teenagers. [
received the data on December 18, 2004. The study information and the data
represented in this report were based on dermatologist data transmissions from
Jennifer Clark,

This was a single-group study, wherein all subjects received the same
treatment, known as A Bioactive Protein. The primary question of interest was
whether the number of blackheads and/or whiteheads changed over the time frame of
the study when the subjects were receiving the treatment. Ancillary questions
included whether the longitudinal changes were similar across levels of acne severity,

between genders, and across the age range represented in this study.

2. Study Design

Subjects received oral Bioactive Protein chewable tablets at 200mg per day for
12 weeks, to be consumed as two tablets in the morning and two in the evening.
Subjects had front profile photographs taken and evaluated by a dermatologist.
Subject data were collected at “Week 1” (baseline), which occurred before treatment
started, as well as at Weeks 2, 4, and 8. The study was designed for 12 weeks, but
only data through Week 8 were provided and analyzed. The numbers of blackheads
(comedones), whiteheads (papules), and cysts were counted on the forehead, left
cheek, right cheek, chin, and nose. Blackheads and whiteheads were summed over
the facial regions for each subject at each week, and these resulting sums are the focus

of this report.



3. Subjects

Forty-six subjects were enrolled into the study. Two subjects came into the
study at Week 2, and were evaluated at time intervals inconsistent with the other
subjects, so were excluded from the analyses in this report. Five other subjects
missed one of the post-baseline photograph sessions, but were included in the
analyses to the extent their data would allow. The 44 analyzed subjects included 23
males and 21 females, with an average age of 15.3 years (range 13 to 19). All

subjects had at least two blemishes (blackheads plus whiteheads) at baseline.

4. Statistical Methods

For each week of'the study, simple descriptive statistics (medians, means,
standard deviations, etc.) were calculated for blackheads, whiteheads, and “total
blemishes™ (defined in this report as blackheads plus whiteheads). Changes across
weeks were tested for significance using the Wilcoxon Signed-Rank statistic. The
relative (percent) changes from baseline were also described, with respect to total
blemishes. A stratified approach was also used in examining the relative change
analysis, according to low (<=10), medium (11 to 50), and high (>50) baseline levels
of blemishes. Multivariate repeated-measures regression models were used, with a
non-constrained correlation structure, to test whether the effects were dependent on
either age or gender. For these regression models, the outcomes were transformed
using the square root function to improve normality. Hypothesis tests with P-values
less than 0.05 were considered statistically significant. Analyses were performed in
SAS 9.1 (2003, SAS Institute Inc., Cary, NC) and in Stata/SE 8.2 (2004, StataCorp,

College Station, TX).



5. Results

The median number of blackheads was 33 in the Week | photographs, which
decreased to 12 in Week 2, to 8.5 in Week 4, and to 1 in Week 8. In a similar pattern,
the median number of whiteheads started at 7.5, and then decreased to 5, 2, and 0 over
time. See Table I for details. All of these sequential differences were highly
significant (P<0.001 in all cases). Figure 1 show time trends of blackhead counts for
individual subjects (in blue) with the time trend of the medians superimposed (in red).
Similarly, Figure 2 shows whitehead counts and Figure 3 shows total blemishes. In
order to allow proper scaling and visualization in the figures, one subject with
extremely high baseline values was excluded from Figures 1 and 3, while two such
subjects were excluded from Figure 2.

Relative to Week | total blemishes, the median improvement among the
subjects was a 44% reduction by Week 2, a 71% reduction by Week 4, and a 95%
reduction by Week 8. The mean reductions relative to baseline for those three time
periods were 46%, 58%, and 89%, respectively. The percent reductions were
consistent regardless of whether there were medium or high levels of initial acne (see
Table 2). There were only 7 subjects who had low initial levels (10 or fewer) of total
blemishes. However, even based on that limited sample size, there was still statistical
evidence of improvement by Week 8 (median reduction of 95%; P=0.028).

Using regression models, we found no evidence that the changes over time
were affected by gender (P=0.165) or age (P=0.667). This implies that males and
females followed similar longitudinal patterns, as did subjects through the entire age

range of 13 to 19 years.

6. Discussion



The subjects in this study showed substantial improvement over time,
illustrated by a median reduction of 71% in blemishes after one month and 95% after
two months. Improvements over time were observed regardless of gender, age, or
baseline severity of acne. Since the shape of the data was non-normal, we
emphasized the analyses based on medians rather than means. However, the results
based on means showed a similar story of substantial improvement over time.

Since this study did not have a randomized control group, it can only be
speculated that the administered treatment was the actual cause of the decrease in
blemishes. The results from this study are promising enough to imply that a

comparative clinical trial has potential of showing real benefits.



Table I-—Descriptive Statistics for Counts of Blackheads, Whiteheads, and Total

Blemishes, by Week.

Qutcome Week Mean Minimum Median Maximum
(standard
deviation)
Biackheads 1 55.7(71.8) 0 33 404
2 24.7 (42.8) 0 12 267
4 17.6 (32.0) 0 8.5 194
8 3.8(6.9) 0 1 27
Whiteheads 1 15.5 (18.2) 0 7.5 77
2 8.2 (8.5) 0 5 35
4 4.6(5.2) 0 2 21
8 1.32.7) 0 0 12
Total ] 71.1 (81.4) 2 43.5 452
Blackheads 2 32.9(47.8) 1 18 302
+ 4 22.2 (34.3) 0 11 207
Whiteheads 8 5.2 (8.4) 0 1 30

Tabie 2—Median Percent Reduction in Total Blemishes, Overall and Stratified by

Level of Severity at Week |

Level of Severity Week 2 Week 4 Week 8
All Subjects (n=44) 44 .4%* 70.9%* 95.4%*
0 to 10 Biemishes at 12.5% 50% 87.5%**

Week 1
(n=7)
11 to 50 Blemishes at 40.0%* 72.8%* 97.3%*
Week 1
(n=20)
Greater than 50 66.9%* 71.8%* 95.1%*

Blemishes at Week 1

(n=17)

*P<0.001, **P=0.028




Figure | -—Number of biackheads across time for individual subjects (in blue), with
median line superimposed (in red).
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Figure 2-——Number of whiteheads across time for individual subjects (in blue), with
median line superimposed (in red).
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Figure 3—Total blemishes (blackheads + whiteheads) across time for individual
subjects (in blue), with median line superimposed (in red).
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Three-Group Data Analysis Report of Eight-Week Praventin Study
Prepared for DMV International
By

Jeffrey D. Dawson, Sc.D.
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Summary

Methods—As instructed by Wendeline Wouters on May 23, 2006, comparisons were
made on outcomes within and across three study groups of Praventin (1-Low Dose, 2-Medium
Dose, and 3-High Dose). The primary outcome was the total number of lesions, while secondary
outcomes included inflammatory lesions, non-inflammatory lesions, and total subjective score.
The comparisons within group focused on whether there was any evidence of change from
baseline to the final (Week 8) measure. The comparisons across groups included a) a general
test of whether any difference was seen among the three groups, b) comparing Groups 2 and 3
with Group 1, ¢} comparing Groups 2 and 3 with each other.

Results—For total lesions, Week 8 outcomes were significantly lower than baseline in
Group 2 {(p=0.019). There was also a trend towards significant decline in Group 3 (p=0.096). If
Groups 2 and 3 are combined, the analysis also shows significant decline (p=0.005). However,
there was no significant difference among groups in the amount of change across time (p=0.660
for general test; p=0.655 for comparing Group 3 vs. Group 1; p=0.369 for comparing Group 2
vs. Group 1; p=0.365 for Group 2 & 3 vs. Group 1; and p=0.981 for Group 2 vs. Group 3).

For inflammatory lesions, there was a borderline significant increase over time in Group
1 (.060}, but not in Groups 2 and 3. The formal comparison of these changes over time in
inflammatory lesions in Groups 2 & 3 versus Group 1 also approached significance (p=0.097).
For non-inflammatory lesions, there was a decrease over time in Groups 2 and 3 (p=0.003 when
combining those two groups), but with no significant differences across groups. For subjective
scores, there was a significant decrease in Group 3 (p=0.017), and decrease in Group ! that
approached significance (p=0.07%); however, no significant differences across groups were
observed,

Conclusions—There were no significant differences across groups in any of the four
outcomes measures (total lesions, inflammatory lesions, non-inflammatory lesions, and
subjective score). For inflammatory lesions, there was a trend that suggested that Groups 2 & 3
had better results than Group 1, as Group 1 had a an apparent increase across time, whereas
Groups 2 and 3 did not. Hence, medium or high doses of Praventin might be useful in
preventing the seasonal increases in inflammatory lesions.



INTRODUCTION

A randomized longitudinal study of Praventin was performed by DMV International. Group 1
received a dosage that was so low that it was considered to be a placebo. Thus, comparing
Groups 2 and/or 3 with Group 1 is interpreted as a measure of the efficacy of Praventin. The
primary outcome was the total number of lesions, while secondary outcomes included
inflammatory lesions, non-inflammatory lesions, and total subjective score.

METHODS

Subjects were enrolled into the study and the total, inflammatory, and non-inflammatory lesions
were counted by a dermatologist. A subjective score was also determined at baseline. These
outcome levels were measured again after 2 weeks, 4 weeks, 6 weeks, and 8 weeks. The primary
outcome was the difference between the total lesions at § weeks and the total lesions at baseline.
Likewise, the secondary outcomes (inflammatory lesions, non-inflammatory lesions, and the
subjective scores) were also quantified in terms of a difference between Week 8 and baseline.
The four outcomes were also analyzed as percent changes from baseline, as the average post-
baseline value minus the baseline, and as a Week 8 measure with covariate adjustment for the
baseline value (performed in the original scale and in the square root scale to increase normality).
Since the results of those analytical approaches were very similar to that of using the simple
change from baseline, only that results based on the simple change from baseline are given in
this report.

Within each group, a Wilcoxon Signed-Rank test was used 1o test whether there was any
significant change from baseline to Week 8 of the study. The comparisons across groups
included a) a general test of whether any difference was seen among the three groups, b) a test
comparing Group 3 with Group 1 (high dose vs. “placebo™), ¢) a test comparing Group 2 with
Group 1 (medium dose vs. “placebo™), ¢) a test comparing Groups 2 and 3 combined with Group
I (any dose vs. “placebo™), and d) a test comparing Group 3 with Group 2 (high vs. medium
dose). A three-group Kruskal-Wallis test was used for the general test across groups, while two-
group Wilcoxon Rank-Sum tests (also known as Mann-Whitney U tests) were used for the other
across-group comparisons. The three main statistical methods employed (the Wilcoxon Signed-
Rank test, the Kruskal-Wallis test, and the Wilcoxon Rank-Sum test) are all appropriate for count
data, in that they do not assume normality.

Ali analyses were performed in Stata/SE Version 8.2 (StataCorp, College Station, TX). Primary
analyses were performed based on the “intention to treat” principle, meaning that all subjects
were included in their assigned study groups, regardless of whether or not they complied with
dosage and other protocol requirements, Analyses were also performed after excluding those
who did not comply with dosage requirements.

The analyses performed for this report were based on a dataset received from Wendeline
Wouters on March 31, 2006, with a clarification received on May 3, 2006. According to this
dataset, forty-five subjects were enrolled into Groups 1-3 of the study: 15 into Group 1, 14 into



Group 2, and 16 into Group 3. One subject had missing data for Week 4 (Subject #4 from Group
2); one had missing data for Week 6 (Subject #30 from Group 1); and three had missing data for
Week 8 (Subject #88 from Group 2; Subjects #62 and #63 from Group 3). Hence, there were 42
subjects who had data for Week 8, and 40 subjects with complete data. Values for missing data
were not explicitly imputed; however, the “average post-baseline value minus the baseline”
analysis (mentioned in the Methods section) implicitly accommodated the missing data and was
based on all 45 subjects. The primary analysis {Week 8 minus baseline) used data from the 42
subjects who had Week 8 data. In order to aid interpretation, descriptive statistics for all
available data and for the 40 complete cases are presented separately,

RESULTS

Table 1a shows the means, standard deviations, medians, and sample sizes of each group for the
primary outcome (total lesions), based on all available data. Tables 1b, I¢, and 1d show the
medians for each group for the secondary outcomes, also based on all available data. Tables 2a-
2d show corresponding information for the complete cases.

For total lesions, Week 8 outcomes were significantly lower than baseline in Group 2 (p=0.019).
There was also a trend towards significant decline in Group 3 (p=0.096). If Groups 2 and 3 are
combined, the analysis also shows significant decline (p=0.005). However, there was no
difference among groups (p=0.660 for general test; p=0.655 for comparing Group 3 vs. Group 1;
p=0.369 for comparing Group 2 vs. Group 1; p=0.365 for Group 2 & 3 vs. Group 1; and p=0.981
for Group 2 vs. Group 3).

For inflammatory lesions, there was a nearly significant increase over time in Group 1 (p=0.060),
but not in Groups 2 and 3 (p=0.325 and p=0.850). The comparison of these changes in
nflammatory lesions in Group 3 versus Group 1 was approaching significance (p=0.076), as was
the comparison of Groups 2 & 3 combined versus Group 1 (p=0.097).

For non-inflammatory lesions, there was a decrease over time in Groups 2 and 3 (p=0.016 for
Group 2; p=0.074 for Group 3; p=0.003 when combining the two groups), but not in Group 1
(p=0.320). However, there was no real evidence for any significant differences across groups
(p>0.30 for all comparisons).

For subjective scores, there was a significant decrease in Group 3 (p=0.017), and decrease in
Group 1 that approached significance (p=0.079); however, no significant difference across
groups were observed (p>0.80 for all comparisons).

Overall, dosage compliance in the study was high, with only 6 of 45 subjects (13%) deemed as
non-compliers. The proportion of subjects who complied was similar across the three groups
(p=0.489, based on Fisher’s Exact test). The compliers-only analysis which excluded the 6 non-
compliers gave similar results as that of the standard intention-to-treat analysis (details not
shown).



CONCLUSION

For total lesions and non-inflammatory lesions, significant decreases were seen at medium and
high doses of Praventin; however, there were no significant differences across groups in any of
the four outcomes measures (total lesions, inflammatory lesions, non-inflammatory lesions, and
subjective score). For inflammatory lesions, there was a trend that suggested that medium and
higher doses of Praventin (Groups 2 and 3) had better results than the low “placebo” level
(Group 1), since Group 1 had an apparent increase across time, whereas Groups 2 and 3 did not.
Hence, medium or high doses of Praventin might be useful in preventing the seasonal increases
in inflammatory lesions.



Table 1a — Total Lesions (using all available data)

Means (Standard Deviations), Medians

Samyple Sizes

Baseline Week 2 Week 4 Week 6 Week 8
Group 1 | 59.2 (38.0), 52.0 | 71.5(67.6), 54.0 | 74.0(63.6). 54.0 | 73.0 (38.5), 68.5 | 62.5 (74.4), 49.0
15 15 15 14 15
Group 2 | 48.9(32.1),42.0 | 43.1(35.1),40.0 53.2(33.0), 59.0 50.1(34.4),44.0 | 33.0(18.2), 30.0
14 14 13 14 13
Group 3 | 58.9 (52.1), 46.5 | 59.1 (36.3), 45.5 | 73.6(57.2). 55.0 | 57.3(57.3), 46.5 | 45.0(45.1), 34.0
16 i 16 16 14
Table 1b — Total Inflammatory Lesions (using all available data)
Medians
Baseline Week 2 Week 4 Week 6 Week §
Group 1 6 9 9 11.5 13
Group 2 4.5 5.5 5 7.5 6
Group 3 4.5 7 5.5 6 6.5
Table 1¢ — Total Non-inflammatory Lesions (using all available data)
Medians
Baseline Week 2 Week 4 Week 6 Week 8
Group 1 35 41 43 52 31
Group 2 37 30.5 46 30 23
Group 3 4] 39.5 51 36.5 26
Table 1d — Total Subjective Scores (using all available data)
Medians
Baseline Week 2 Week 4 Week 6 Week 8§
Group 1 4 3 3 3 3
Group 2 3.5 3 3 2 2
Group 3 3.5 3 3.5 3 3




Table 2a — Total Lesions (Complete Cases Only)

Means (Standard Deviations), Medians
Baseline Week 2 Week 4 Week 6 Week 8
Group 1 | 62.5(37.1), 54.5 | 754 (68.5),57.5 | 77.6 (64.4), 58.0 | 73.0(38.5), 68.5 | 66.8 (75.3), 55.0
(g]:(;fs)Z 53.0(32.3),49.5 | 493 (34.1). 41.5 | 52.7 (34.4), 62.5 | 48.3 (32.1),44.0 | 32.8(19.0), 27.0
C(J:ouls} 62.4 (54.8),46.5 | 64.1 (35.4),50.5 | 76.5(60.5), 55.0 | 63.8(58.4), 53.5 | 45.0(45.1},34.0
(n=14

Table 2b — Total Inflammatory Lesions (Complete Cases Only)

Medians
Baseline Week 2 Week 4 Week 6 Week §
Group 1 (n=14) 6.5 10.5 10 11.5 i3
Group 2 (n=12) 4.5 6.5 4.5 7.5 7.5
Group 3 (n=14) 5.5 8.5 5.5 6 6.5
Table 2c — Total Non-inflammatory Lesions (Complete Cases Only)
Medians
Baseline Week 2 Week 4 Week 6 Week 8
Group | (n=14) 42 42 43 52 35.5
Group 2 (n=12) 47 37 45 30 21
Group 3 (n=14) 41 42.5 51 45.5 26
Table 2d — Total Subjective Scores (Complete Cases Only)
Medians
Baseline Week 2 Week 4 Week 6 Week 8
Group | (n=14) 3.5 3 3 3 2.5
Group 2 (n=12) 3.5 2.5 2.5 2 3.5
Group 3 (n=14) 4 3 4 3 3
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