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Abstract
Introduction  Acne vulgaris is common among young adults. Benzoyl peroxide is the current
mainstay of treatment.  Baking soda and acetic acid are common household agents that can be used
in creating a solution for skin conditions, including acne. This study aimed to determine the
effectiveness of a baking soda-acetic acid solution as an adjunct to Benzoyl peroxide in treating
subjects with facial acne who have at least 10 non-inflammatory lesions, at least 5 inflammatory
lesions, or a total lesion count of at least 15 using Evaluators Global Severity Scale.
Methods  This study was a double-blind, randomized, controlled trial.  Subjects were randomized to
a treatment group (Benzoyl peroxide gel-baking soda-acetic acid) or a control group (Benzoyl peroxide
gel-distilled water).  Improvement was noted by a 1-grade reduction from baseline score at the end of
each week for four weeks.
Results  There was a more significant improvement (p=0.008) in the control group than the treatment
group by EGSS score, with a mean reduction of 1.39 for the baking-soda solution and 2.09 for the
distilled water groups.  The relative risk (0.820) showed the control was more beneficial than the
treatment, although not statistically significant (p=0.109).
Conclusion Data from this study do not conform to results of previous researches, which showed
significant improvement of acne severity.   A possible explanation for this discrepancy is the addition
of aspirin in previous studies, which was not used in this trial.   Improvement in EGSS scores in both
groups was believed to be secondary to Benzoyl peroxide.  Baking soda-acetic acid solution was not
effective as an adjunct to Benzoyl peroxide in treating acne vulgaris.

Key words: acetic acid solution, benzoyl peroxide, acne vulgaris

   cne vulgaris is a self-limiting inflammatory disease
  of the pilosebaceous units of the skin of the face,

neck, chest and upper back.1 It is a condition seen among
the teen and young adult age groups with 10-20%
manifesting in adults.2  In the Philippines, 3 out of every
4 young Filipinos aged 11 to 30 years have acne.3

The basic treatment of acne includes skin care, topical
agents and oral antibiotics. For severe cases that do not

A respond to typical therapy, administration of estrogen and
retinoids may be necessary. If adequately treated, acne
vulgaris can be a transient disorder; but it may leave scars
that can destroy the integrity of the skin and affect a person's
quality of life.

The World Health Organization included Benzoyl
peroxide as one of the essential medicines affecting skin
proliferation and differentiation.4  Previous studies have
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also shown that Benzoyl peroxide is more effective when
used with adjunct treatments (Adapalene,
Metronidazole, Clindamycin) rather than when used
alone6. These studies paved the way for the current
practice of using combined drug therapy in acne
treatment. Retinoids and antimicrobials are usually used
in combination with benzoyl peroxide to enhance its
overall efficacy. However, these agents increase costs,
especially for long-term treatment. Hence, this study
was conceptualized to look for a cheaper and safe agent,
which when combined with Benzoyl peroxide would
hasten resolution of the lesions.

Sodium bicarbonate is a mild alkaline compound
with a pH of 8.4 in a 0.1N aqueous solution at 25°C. It
is used in domestic products like detergents and cleaning
products, soap  and toothpaste.7  According to U.S. Food
and Drug Administration (FDA), sodium bicarbonate is
classified as a "Generally Recognized as Safe" (GRAS)
ingredient with no other limitation.8   In the Philippines,
it is readily available, cheap and easy to use. Thus, the
researchers chose this compound as an adjunct to Benzoyl
peroxide.

In Hines' (2011) study, 11.2% baking soda was one
of the ingredients used in creating a topical dermatological
solution for an array of skin conditions such as acne,
pimples, dermatitis, folliculitis and the like.9  Together
with 2.7% Aspirin, 66% white vinegar and 22.1% table
salt, this novel solution has been effective in treating
such inflammatory conditions. Moreover, Handa noted
that sodium bicarbonate is used as a buffering agent and
a pH adjuster making it an effective acid neutralizer.10

This property makes baking soda effective in correcting
skin pH imbalances that can contribute to acne vulgaris.
However, sodium bicarbonate may also produce adverse
reactions hence, monitoring its use is extremely
important. Based on the study of Wnorowski,  erythema
resolved by day 2; sodium bicarbonate was classified as
slightly irritating based on the Primary Dermal Irritation
Index.11

The researchers aimed to first address the safety of
baking soda-acetic acid solution before proving its efficacy
in treating acne. Baking soda-acetic acid solution was
used as an adjunct to the current mainstay of treatment
Benzoyl peroxide. If proven effective, this would have
given acne patients another treatment option which is
readily available and cost-effective. The study also aimed
to determine the effectiveness of a baking soda-acetic
acid solution as an adjunct to Benzoyl peroxide in treating
patients with acne vulgaris. During the study, adverse
effects such as erythema, itching, burning and stinging
were also monitored.

Methods
Patients with a clinical diagnosis of facial acne vulgaris,
male or female, aged 14 to 35 years, with an Evaluators
Global Severity Scale (EGSS)13 score of mild to severe
(grade of 1 to 5) and not under any treatment for acne, or
were willing to discontinue such treatment for four weeks
were included. Those with other facial dermatologic
conditions, concomitant disease that could affect clinical
assessment, were currently taking non-pharmacologic
and/or pharmacologic interventions for acne, were
planning to get  pregnant, currently pregnant or lactating,
or were participating in another similar study or enrolled
another study were excluded. All subjects included were
asked to sign an informed consent and were given the
option to withdraw any time. The study was approved by
the Ethics Review Committee of UERMMMCI.

A sample size of 45 per group was computed based
on an alpha of 0.05 with a Z-value of 1.96, a 1.2 difference,
80% power, and an assumed standard deviation of 2.

A licensed Dermatology resident did the assessment
of subjects. The diagnosis of acne vulgaris was based on
the presence of at least ten non-inflammatory lesions
(open and closed comedones), at least five inflammatory
lesions (papules and pustules), or a total lesion count of
at least 15, and an Evaluators Global Severity Scale
(EGSS) of 1 to 514.

This was a double-blind, randomized controlled
trial. Subjects were assigned to a 1) treatment group:
Benzoyl peroxide (5%) gel with baking soda-acetic acid
solution (11.5% of baking soda), or a 2) control group:
Benzoyl peroxide (5%) gel with distilled water solution
during a 4-week treatment period. Randomization was
done by using a computer-generated table of random
numbers.

The baking soda-acetic acid solution was prepared
by dissolving two tablespoons of baking soda and two
tablespoons of sodium chloride (rock salt) in 125 ml of
acetic acid (white vinegar). This formulation was
patterned from the topical dermatological solution
introduced by Hines.9  The solution was stored at room
temperature.

All subjects received verbal and written instructions
on the application of the assigned treatment. They were
provided with a kit containing two unlabelled containers,
cotton balls and a compliance sheet. The subjects were
instructed to wash their face with water and then apply
the given study solution on the entire face (depending on
their assigned group) using a cotton ball. The solution
was left to dry on the face for 5 to 10 minutes before
rinsing it. Benzoyl peroxide was then applied thinly onto
the affected areas of the face.  This was done twice a day
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(morning and evening) for four weeks.  Subjects were
also instructed to check the corresponding days when
they applied the treatment on their compliance sheets.
Subjects were assessed on acne grading, compliance and
adverse effects on a weekly basis (week 1, 2, 3, 4).
Grading of the acne was based on the Evaluators Global
Severity Scale (EGSS) and was done by a dermatologist.
The subjects were asked if they experienced any adverse
reactions such as facial scaling, erythema, itching, burning
and stinging using an open ended question. Those who
developed reactions were given the prerogative to drop
out from the study.

The primary endpoints in this study were the standard
assessment of inflamed lesions (papules and pustules)
and the overall judgment of the efficacy and tolerability
of the baking soda-acetic acid solution as an adjunct to
Benzoyl peroxide. The inflammatory lesion reduction
was the primary efficacy criterion. Subjects were treated
for four weeks and were evaluated every week.  At each
follow-up visit, the grading of effectiveness was assessed
by a Dermatology resident using the Evaluators Global
Severity Scale (EGSS) of grade 1 to 5 (mild to severe).
Subjects were graded according to their level of
improvement in the scale or lack thereof.

Results were analyzed using Mann-Whitney U Test
at an alpha of 0.05 to evaluate the distribution of the
mean difference of scores between the treatment and
control groups. The mean differences between week 0
and the subsequent weeks were obtained. Relative risk
was also computed, with improvement defined as at
least 1-grade reduction from the baseline score at the end
of each week for four weeks. Intention-to-treat (ITT)
analysis was done to determine the impact of dropouts.
The number-needed-to-harm (NNH) analysis was used
to analyze the number of adverse effects observed from
the subjects per group.

Results
90 subjects were recruited for the study, with 45 subjects
per group. Eleven subjects dropped out, one from the
treatment group (2%) and 10 from the control group
(22%). The mean age and the sex distribution for the
treatment and control groups were comparable (Table
1). The mean EGSS scores of the subjects in the treatment
group and control groups are shown in Table 2.

The Mann Whitney U Test showed a significant
improvement in the control group compared with the
treatment group (Table 3). The relative risk analysis
confirms that the control is better than the treatment
(Table 4).  The results did not change after an intention-
to-treat analysis (Table 5).

Table 1.  Demographics of treatment and control groups.

Characteristics Treatment Control
   (n= 44) (n= 35)

Age (years)
Mean 21.75 21.49

Range 14-35 14-35
Sex(%)

Male 23 18

Female 21 17

Table 2.  Mean EGSS scores for treatment and control groups.

 Treatment Control

Week 0 3.91 4.17

Week 1 3.64 3.57

Week 2 3.23 3.06

Week 3 2.86 2.69

Week 4 2.52 2.09

Table 3.  Mann-Whitney U test analysis comparing the
differences between treatment and control groups.

Treatment Control P-value

W0 vs W1 0.27 0.6 0.017

W0 vs W2 0.68 1.11 0.024

W0 vs W3 1.05 1.49 0.044

W0 vs W4 1.39 2.09 0.008

W0 3.91 4.17 0.18

One subject (2.2%) in the treatment group
experienced itching after application of the baking soda-
acetic acid solution while four (8.9%) in the control
group reported adverse reactions to Benzoyl peroxide
gel. Two of them developed erythema and the other two
complained of itching. The four of them dropped out
from the study. The number-needed-to-harm (NNH)
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Table 4.  Relative Risk (RR) analysis between treatment and control groups.

Treatment Control RR P-value
(+) EGSS (-) EGSS (+) EGSS (-) ECGSS
Score Score Score Score
Improvement Improvement Improvement Improvement

W0 - W1 11 33 21 14 0.4167 0.056

W0 - W2 25 19 27   8 0.7365 0.098

W0 - W3 31 13 29   6 0.8503 0.309

W0 - W4 33 11 32   3 0.8203 0.109

Table 5.   Intention to treat analysis.

Treatment          Control RR P-value
(+) EGSS (-) EGSS (+) EGSS (-) ECGSS
Score Score Score Score
Improvement Improvement Improvement Improvement

W0 - W1 11 34 31 14 0.3548 <0.001

W0 - W2 25 20 37   8 0.6757 0.012

W0 - W3 31 14 39   6 0.7949 0.076

W0 - W4 33 12 42   3 0.7857 0.024

was 15, meaning that for every 15 patients exposed to the
baking soda-acetic acid solution, one would develop an
adverse reaction.

Discussion
This study showed that baking soda-acetic acid solution
was not beneficial as an adjunct to Benzoyl peroxide in
the treatment of acne vulgaris. The results suggest that
the significant improvement observed for both groups
was due to Benzoyl peroxide.

The difference in the formulation of Hines and that
of the present study may have also affected the results.
The effectiveness of Hines' solution in reducing
inflammation was anchored in its ionic strength. The use
of weak acids (e.g., Aspirin and acetic acid) and weak
bases (e.g., baking soda) contribute to the formation of a
pH-dependent solution with appropriate ionic strength
that is compatible with facial skin. The ionic strength
drives the osmotic pressure toward equilibrium, causing
the number of ions on either side of a membrane to
equalize. The salt in the solution allows shifting of the
osmotic pressure from a lower concentration (acne

portion) to a higher concentration (solution).
Inflammation and swelling is reduced due to this process,
thus healing is promoted.9

The solution that was used in the study did not
include Aspirin, which Hines used to achieve an
additional anti-inflammatory effect. The lack of Aspirin
which is also a weak acid, in the researchers' formulation,
could have weakened the strength of the solution. Aspirin
was not used for the following reasons: 1) it has an anti-
inflammatory effect which can create bias and confound
the results; 2) it is a drug that needs guidance of the
physician in its usage; 3) it is known to produce
hypersensitivity reactions in some patients; and 4) it is
not considered a household item, unlike baking soda,
vinegar and salt.

Patient compliance (i.e. frequency and duration of
application) was also vital in assessing the effectiveness
of the treatment regimens. Majority of the subjects
completed the 4-week treatment with good compliance.
Therefore, compliance as a confounding factor can be
ruled out in this study.  Weekly assessment and grading
of the lesions were also done by the same physician all
throughout the study, thus eliminating bias.

Effectiveness of baking soda - acetic acid solution as an adjunct to benzoyl peroxide in treating acne vulgaris



22 UERM Health Sciences Journal    •    VOL. 2  NO.  1   •    JANUARY - JUNE 2013

Adverse effects were documented in both groups in
this study.   Based on Wnorowski's findings, the skin
irritation potential of baking soda is generally low. A
study by Liao12 compared different concentrations of
Benzoyl peroxide gel (2.5% vs. 5% and 2.5% vs. 10%)
and showed no difference in efficacy, nor was there a
dose-response effect. Thus, the researchers surmise that
the 5% concentration used in the study may still be
within the safety threshold of Benzoyl peroxide. Liao
suggested that erythema and scaling had more or less
identical frequency with the 2.5% and 5% concentrations,
but occurred more often with the 10% concentration.
Therefore, 5% appears to be the ceiling concentration of
the drug when balance of risk and benefits is considered.

The focus of this study was to determine whether or
not significant improvements could be observed in acne
patients treated with a baking soda-acetic acid solution,
and to determine its safety. Confounding variables were
assumed to have been controlled through randomization.
The study was done for four weeks; this may not have
been enough to detect significant changes in the evolution
of the lesions. Moreover, the study's formulation was
only based on a patent that has proven to work in various
inflammatory conditions, and not on published literature
on baking soda. Lastly, the clinical endpoint of this study
was not the resolution of acne but improvement from a
baseline.

This study concludes that baking soda-acetic acid
solution is generally safe for facial use but may not be
effective as an adjunct to Benzoyl peroxide in the
management of acne vulgaris.  The authors recommend
a study, whose outcome is cure, rather than improvement;
this may prove to be more informative.  The following
modifications are suggested for future studies: varying
the proportions of baking soda and acetic acid, leaving
the solution on the face for a longer time, and limiting
the subjects to those with mild acne (requiring topical
treatment alone).
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