
A randomized study of polymyxin B sulfate-baci-
tracin zinc-neomycin sulfate versus simple gauze-
type dressings in dermabrasion wounds assessed
the effects that each treatment had on scarring.
Each of three uniform dermabrasion wounds cre-
ated on the upper backs of 70 subjects was treated
concurrently with a triple-antibiotic ointment
(polymyxin B-bacitracin-neomycin), a double an-
tibiotic (polymyxin B-bacitracin), or a simple, non-
occlusive, gauze-type dressing, twice daily for up
to 14 days.  Pigmentary changes and textural
changes (scarring) appearing after healing at the
skin surface test sites were compared to adjacent
normal skin at 45 and 90 days post-dermabrasion.
These changes were graded visually utilizing fluo-
rescent light, long-wave ultraviolet light, and by
clinical color photography.  The triple-antibiotic
ointment was superior to simple gauze-type dress-
ing alone in minimizing the scarring observed in
dermabrasion wounds.  The benefit of this new
ointment was more pronounced in its effect on pig-
mentary changes.

Over the past 30 years, many investigators have
demonstrated an influence of the local skin
environment on the dynamics of wound heal-

ing.  One of the important variables in epidermal
wound healing is the presence of bacteria, where ex-
cessive bacterial growth in damaged skin can delay
healing.1 Topical antibiotic ointments have been

found to markedly reduce bacterial contamination and
enhance wound healing, compared with no treatment.2

Another variable that can influence wound healing is
the degree of hydration of the skin during the healing
process.  Several investigators have shown that main-
taining tissue hydration by the application of ointments
and occlusive dressings increases epithelial migration
and enhances skin re-epithelialization, thus, shortening
the time necessary for wound repair.3-7

A topical triple-antibiotic ointment containing
polymyxin B sulfate, bacitracin zinc, and neomycin
sulfate has been available for many years as an over-
the-counter preparation used to prevent infection in
minor cuts, scrapes, and burns.  Together, the oint-
ment’s antibiotic components provide a broad spec-
trum of antibacterial activity, while its occlusive
petrolatum base maintains tissue hydration, an im-
portant variable in epidermal wound healing. 

This controlled study was designed to evaluate
whether a difference in scarring existed among test
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sites treated with one of the three study treatments.
Visual evaluations at 45 and 90 days post-dermabra-
sion assessed pigmentary and textural changes, as
compared to an area of adjacent, normal skin on the
subject’s own back.  Clinical color photography was
used to capture these changes, as well as to measure
the areas of scarring.

The induced wound design and topical treatment
regimens administered to the subjects in this con-
trolled study approximated the current over-the-
counter topical antibiotic indication for minor cuts
and scrapes.  In addition, the study design used here
allowed for the evaluation of both epidermal wound
healing and scar data, from the time of wound cre-
ation to scar resolution.

Materials and Methods
A single-center, randomized, evaluator-blind, parallel
study was conducted to assess whether a difference
existed in skin surface scarring (ie, in the severity and
area of pigmentary and textural changes).

Trial Design—A clean dermabrasion model was cho-
sen, which involved removal of the epidermis with
some damage to the papillary dermis.  This model was
used in previous studies to evaluate the effects of
agents on wound healing in healthy subjects because
it was well suited to the treatment indication for mi-
nor cuts and abrasions.8

Volunteers were 18 years or older and in good gen-
eral health.  Individuals with a pre-existing disease or
condition that could affect wound healing were ex-
cluded from the study.

On Study Day 0, subjects received three (2.5 �
2.5-cm) dermabrasion wounds on the upper back that
were produced under anesthesia using a Robbins der-
mal abrader.  Each of these wound sites was then ran-

domized to receive one of three treatments: 1) a newly
formulated triple-antibiotic ointment (polymyxin B
sulfate, bacitracin zinc, neomycin sulfate in vitamin
E-sodium pyruvate-fatty acids petrolatum base); 2) a
double antibiotic (polymyxin B sulfate-bacitracin
zinc in vitamin E-sodium pyruvate-fatty acids petro-
latum base); 3) or a simple, non-occlusive, gauze-type
dressing. Each wound received an appropriate study
treatment once after dermabrasion on Day 0. Subse-
quently, subjects returned to the testing facility for
two applications daily, one in the morning and one
in the evening, at approximately the same times each
day. Treatments continued for each wound site until
100% re-epithelialization occurred or until the
evening of Study Day 13, whichever was sooner.  Any
wounds not healed by Study Day 14 were treated ac-
cording to the investigator’s judgement; however,
treatment with study medications was discontinued.

To maintain the blinding of the study, the treat-
ments were applied by a technician, out of sight of
the investigators.  The evaluations of re-epthelializa-
tion of the wound sites, which began on Study Day
7, were conducted by a dermatologist, also out of sight
of the investigator responsible for scarring evaluation.

Of 72 subjects who enrolled in the study, 66 subjects
completed the study and were considered evaluable for
efficacy.  Two subjects withdrew consent, three experi-
enced adverse events that required discontinuation, and
one was lost to follow-up.  The average age of the sub-
jects was 41, while 96% (63 patients) were female and
85% (56 patients) were white.

Measurements of Efficacy—The pigmentary and tex-
tural changes (scarring) at the three test sites on each
subject’s back, as compared to the subject’s normal
skin adjacent to the test sites, were evaluated on
Study Days 45 and 90 (±2 days).  Long-wave UV ra-
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diation from a Spectroline lamp was used by the
blinded investigator to assess the severity and area of
involvement of pigmentary changes observed in the
test sites (ie, the presence of hypo- and/or hyperpig-
mented and the percentage of area covered by these
changes for each test site).  Similarly, using the Spec-
troline® lamp’s white light source, severity and area
of involvement of textural changes were also assessed.
For either scale, a grade of 0 indicates that the test
site appears equal in pigmentation and texture to ad-
jacent, normal skin.  Severity was graded on a 4-point
scale (none, 1; mild, 2; moderate, 3; severe, 4), while
area was based on a 5-point scale (none, 0; ≤25%, 
1; ≤50%, 2; ≤75%, 3; ≤100%, 4).

A number of methods for scar assessment exist,
but there are no absolute standards.9,10 Commonly,
wounds and scars are evaluated by using a scale, ei-
ther a visual analog scale or a composite based on
several parameters.  Since both measures, severity
and area of involvement, contribute to the overall
appearance of scars, a pigmentary composite score
(PCS) and a textural composite score (TCS) were
calculated for each test site (severity score � the area
of involvement = pigmentary or textural composite
score).  Clinical significance for the antibiotic oint-
ments was defined as a minimum of 25% improve-
ment in either composite score when compared to
gauze-only treatment.

The investigator also ranked the three test sites in
relation to one another for both pigmentary and tex-
tural changes from 1 (least severe in pigmentation/
texture, to 3 (most severe in pigmentation/texture).

Finally, clinical color photography was used to
record the results and determine the percentage area
of scarring in each test site.  One global and three in-
dividual photographic images (one for each test site)
of each subject’s back were taken on Study Days 45

and 90.  The area of scarring was calculated by mul-
tiplying the longest-measured length by the longest-
measured width.  The area of the original dermabra-
sion wound was 6.25 cm2.  Percent scarring was then
calculated using the formula:

% involvement = 
[area of scarring cm2 /6.25 cm2] � l00

The primary efficacy variables were: 1) the PCS; and
2) TCS.  Success was determined by achieving both
statistical and clinical significance in either of the two
composite scores.  The secondary efficacy variables
were: 1) overall ranking of pigmentary changes; 2) over-
all ranking of textural changes; and 3) percentage area
of the test site exhibiting scarring.  Sixty-six subjects
were considered evaluable for efficacy.

Results
The mean pigmentary composite score on Day 45 for
the triple-antibiotic ointment and the double-antibi-
otic ointment were not statistically significantly dif-
ferent from that of the gauze-only treatment.  At 90
days, the triple-antibiotic ointment had a statistically
significantly lower mean PCS (2.6) than that of gauze
only (4.2) (P < 0.001).  This difference was found to
be clinically significant (>25% change), whereas the
double-antibiotic ointment (3.7) was not different
from that of gauze only.

The mean textural composite score at 45 days for
the triple-antibiotic ointment and the double-antibi-
otic ointment were statistically (P < 0.001) and clin-
ically significantly different from that of the gauze-
only treatment.  At 90 days, both the triple- and
double-antibiotic ointments had a statistically signif-
icantly lower mean score than that of gauze only (P
< 0.001), however, these differences were not clini-
cally significant.

Both the pigmentary and textural ranking con-
firmed the superiority of the triple-antibiotic versus
gauze-only at 90 days (P < 0.001). The double an-
tibiotic was ranked statistically significantly better
for textural changes at 90 days versus gauze-only
treatment.

Percent area of scarring as determined through vi-
sual inspection of the photographic slides at 90 days
was not found to be statistically significantly differ-
ent for either treatment from gauze only. The photo-
graphic images presented here (Figures 1 to 4) are rep-
resentative of the mean results of the study and
demonstrate the average expected benefit.

To evaluate the efficacy within the triple-antibi-
otic ointment’s indicated usage, efficacy analyses were
also conducted for those subjects whose triple-an-
tibiotic ointment wounds reached 100% re-epithe-
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lialization before receipt of any study treatment on
the morning of Study Day 8.  Descriptive statistics
were used for these analyses.

Forty-seven of  70 subjects demonstrated 100% re-
epithelialization of their triple-antibiotic ointment
wounds before receipt of any study treatment on the
morning of Study Day 8.  Within this efficacy subset,
the triple-antibiotic ointment was judged to be bet-
ter than gauze-only at all endpoints.  These findings
reflected the overall results.

Safety
None of the reported adverse events was considered se-
rious and all reported adverse events resolved before
subjects were released from the study.  The most com-
mon adverse event was pain at the wound site(s).  The
subjects reporting site-specific pain (4.3%) were in the
gauze-only treatment group.  The most frequent reason
for wound site withdrawal (discontinuation of treat-
ment to one or more wound sites due to an adverse
event) was contact dermatitis, which occurred more fre-
quently in the two ointment groups (2.9%) versus the
gauze-only group.  The occurrence of contact dermati-
tis reactions was equal among the two ointment groups.

Conclusion
In conclusion, the newly formulated triple-antibiotic
ointment appears to be safe and effective in mini-
mizing the appearance of scars resulting from clean
dermabrasion wounds.  The triple-antibiotic oint-
ment was significantly better at minimizing the ap-
pearance of scarring than simple gauze dressing alone.
The benefit provided by the triple antibiotic was most
pronounced in its effect on pigmentary changes. 
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