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Frequently Used Abbreviations
AHA

Alpha-hydroxy acid

API

Active Pharmaceutical Ingredient

EMA

European Medicines Agency

EU

European Union

FDA

Food and Drug Administration

IRB

Institutional Review Board

OTC

Over-the-counter

ROA

Route of administration

SME

Subject matter expert

UK

United Kingdom

US

United States
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INTRODUCTION
This report was created to assist the Food and Drug Administration (FDA) in their evaluation of the use
of lactic acid (UNII code: 33X04XA5AT), which was nominated for use as a bulk drug substance in
compounding by outsourcing facilities under section 503B of the Federal Food, Drug, and Cosmetic Act.
The aim of this report was to describe how lactic acid is used in clinical research and practice to diagnose,
prevent, or treat disease. Due to the broad, exploratory nature of this aim, scoping review methodology
was used. Following the scoping review framework, a systematic literature review was conducted and
healthcare practitioners were consulted to identify how lactic acid has been used historically and
currently.1-3 Assessment of study quality and risk of bias were not performed because the aim of this
report was not to make specific recommendations on the use of this substance in clinical practice.1,4,5
Rather, the aim was to summarize the available evidence on the use of lactic acid and thereby assist the
FDA to determine whether there is a need for the inclusion of this substance on the 503B Bulks List.

REVIEW OF NOMINATIONS
Lactic acid was nominated for inclusion on the 503B Bulks List by the Outsourcing Facilities Association
(OFA) and Sincerus Florida LLC. Lactic acid was nominated for use in combination with additional
Active Pharmaceutical Ingredients (API) (refer to Table 8).
Lactic acid was nominated to treat unknown medical conditions, although according to the nominator, it
generally is used to treat seborrheic dermatitis, warts, and periorbital melanosis via various topical dosage
forms, including gel, cream, solution, shampoo, etc., in strengths based on prescriber’s request (5-30%,
88%).
Nominators provided references from published peer-reviewed literature to describe the pharmacology
and support the clinical use of lactic acid.6-8
Reasons provided for nomination to the 503B Bulks List included:
•
•
•
•

•

Compounded product may be the only product to effectively treat the indication for which it is
intended
Patient need for dosage form or strength, including greater concentration, that is not available
commercially
Patient sensitivities to dyes, fillers, preservatives or other excipients in manufactured products
Individual finished products have a considerable variance in the actual amount of active product
ingredient and the use of a finished product has the potential to introduce unacceptable
inaccuracies into the compounded medication
The requesting physicians have determined that there is a clinical difference between the
compounded drug being requested and the commercially available one
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METHODOLOGY
Background information
The national medicine registers of 13 countries and regions were searched to establish the availability of
lactic acid products in the United States (US) and around the world. The World Health Organization, the
European Medicines Agency (EMA), and globalEDGE were used to identify regulatory agencies in nonUS countries. The medicine registers of non-US regulatory agencies were selected for inclusion if they
met the following criteria: freely accessible; able to search and retrieve results in English language; and
desired information, specifically, product trade name, active ingredient, strength, form, route of
administration (ROA), and approval status, provided in a useable format. Based on these criteria, the
medicine registers of 13 countries/regions were searched: US, Canada, European Union (EU), United
Kingdom (UK), Ireland, Belgium, Latvia, Australia, New Zealand, Saudi Arabia, Abu Dhabi, Hong
Kong, and Namibia. Both the EMA and the national registers of select EU countries (Ireland, UK,
Belgium, and Latvia) were searched because some medicines were authorized for use in the EU and not
available in a member country and vice versa.
Each medicine register was searched for lactic acid; name variations of lactic acid were entered if the
initial search retrieved no results. The following information from the search results of each register was
recorded in a spreadsheet: product trade name; active ingredient; strength; form; ROA; status and/or
schedule; approval date. Information was recorded only for products with strengths, forms, and/or ROA
similar to those requested in the nominations.
In addition to the aforementioned medicine registers, the DrugBank database (version 5.1.5) and the
Natural Medicines database were searched for availability of over-the-counter (OTC) products containing
lactic acid. The availability of OTC products (yes/no) in the US and the ROA of these products were
recorded in a spreadsheet. Individual product information was not recorded.

Systematic literature review
Search strategy
A medical librarian constructed comprehensive search strategies for Ovid MEDLINE and Embase.
The search strategies used a combination of controlled vocabulary terms and keywords to describe
three concepts: lactic acid, topical administration, and substances nominated for use in combination
with (refer to Appendix 1 for full search strategies). Keywords for brand or proprietary products were
not included in the search strategy because studies that utilized such products were excluded. Results
were limited to human studies in English language. Searches were conducted on April 13, 2020. The
reference lists of relevant systematic reviews and meta-analyses were reviewed to identify additional
studies. In addition, the ECRI Guidelines Trust® repository was searched on April 13, 2020 for
clinical practice guidelines that recommended the use of lactic acid and provided sufficient
information on dosing and administration.
Results were exported to EndNote for Windows version X9.2 (Clarivate Analytics), and duplicates
were removed. The de-duplicated results were uploaded to Covidence (Veritas Health Innovation)
for screening.

Study selection
Studies in which lactic acid was used in the nominated dosage form, ROA, and/or combination
product to diagnose, prevent or treat the nominated disease or condition, or other conditions not
specified in the nomination, were included. Studies were excluded if they were: written in a language
6

other than English; reviews or meta-analyses; surveys or questionnaires (cross-sectional design);
designed to evaluate cost-effectiveness, mechanism of action, pre-clinical use, safety, or toxicity; or
any study design other than a randomized controlled trial conducted in a non-US country. Studies
were also excluded if lactic acid was used as: a brand or proprietary product; an FDA-approved
product in the nominated dosage form, ROA, or combination; or a dosage form, ROA, or combination
that was not nominated. Studies in which lactic acid was used to diagnose, prevent, or treat autism
were excluded due to a separate project examining the use of compounded substances in individuals
with autism. Studies that did not meet the inclusion criteria but provided valuable information about
the pharmacological or current or historical use of the substance were noted and put in a separate
group in the EndNote library. Two reviewers independently screened titles and abstracts and
reviewed full-text articles. A third reviewer reconciled all disagreements.

Data extraction
The following information was recorded in a standard data extraction form: author names; article
title; journal; year of publication; country; study type; historical use of lactic acid; setting; total
number of patients; number of patients who received lactic acid; patient population; indication for use
of lactic acid; dosage form and strength; dose; ROA; frequency and duration of therapy; use of lactic
acid in a combination product; use and formulation of lactic acid in a compounded product; use of
lactic acid compared to FDA-approved drugs or other treatments; outcome measures; authors’
conclusions. One reviewer extracted data from the included studies; a second reviewer checked the
data extraction.

Interviews
Semi-structured interviews with subject matter experts (SMEs) were conducted to understand how and in
what circumstances lactic acid was used in a clinical setting. The systematic literature review and
indications from the nomination were reviewed to identify the following medical specialties that would
potentially use lactic acid: dermatology. Potential SMEs within the relevant medical specialties were
identified through recommendations and referrals from professional associations, colleagues’ professional
networks, and authors of relevant literature. In addition, the American Society of Health-System
Pharmacists (ASHP) and select outsourcing facilities were contacted for interviews and referrals to
additional SMEs. SMEs provided oral informed consent to be interviewed and audio recorded.
Interviews lasting up to 60 minutes were conducted via telephone, audio recorded, and professionally
transcribed. The transcriptions and notes were entered into NVivo 12 (QSR International) for qualitative
data analysis. Several members of the research team independently coded the transcriptions of two
representative interviews for themes. The team members discussed the codes that emerged from their
independent analysis, as well as those codes that were determined a priori. The code book was developed
out of the integration of these coding schemes.

Survey
A survey was distributed to the members of professional medical associations to determine the use of
lactic acid in clinical practice. The online survey was created using Qualtrics® software (refer to
Appendix 2 for complete survey). A Google™ search was conducted to identify the professional
associations in the US for the relevant medical specialties. An association’s website was searched to
identify the email of the executive director, regulatory director, media director, association president,
board members, or other key leaders within the organization to discuss survey participation. If no contact
information was available, the “contact us” tab on the association website was used. An email describing
the project and requesting distribution of the survey to the association’s members was sent to the
7

identified person(s). Associations that declined, did not respond, or did not provide significant data in
project Year 1, were not contacted to distribute the project Year 2 surveys.
The survey was posted on the project website and the survey link was distributed to the associations that
agreed to participate (refer to Appendix 3 for associations that participated and those that did not).
Participation was anonymous and voluntary. The estimated time for completion was 15 minutes with a
target of 50 responses per survey.
The University of Maryland, Baltimore Institutional Review Board (IRB) and the FDA IRB reviewed the
interview and survey methods and found both to be exempt. The Office of Management and Budget
approved this project.
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CURRENT AND HISTORIC USE
Results of background information
•
•
•
•

Lactic acid is not available as an FDA-approved product in the nominated dosage form and ROA.
Lactic acid is available as an OTC product in the US.
There is a current United States Pharmacopeia (USP) monograph for lactic acid.
Lactic acid is available in the nominated dosage form and ROA in Abu Dhabi, Australia, Ireland, Namibia, Saudi Arabia, and the UK.

Table 1. Currently approved products – US
No approved products in the US
Table 2. Currently approved products – select non-US countries and regionsa
Active
Ingredient

Concentration

Lactic acid,
lactoserum
atomizate,
phosphoric acid

–

Solution

Lactic acid,
polidocanol,
salicylic acid

0.5 g/10 g

Lactic acid,
podophyllum
resin, salicylic
acid
Lactic acid,
lactoserum
atomisat

Dosage Form

Route of
Administration

Approved for Use
Country

Status

Approval Dateb

Topical

Abu Dhabi

Active

–

Solution

Topical

Abu Dhabi

Active

–

137.5 mg/mL

Paint

Topical

Australia

S2 – Pharmacy
medicine

09/30/1991

0.07 g/100 mL

Solution

Topical

Abu Dhabi

Active

–
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Lactic acid,
salicylic acid

4-16.7%

Gel, lotion, paint,
solution

Topical

Abu Dhabi

Active

–

Australia

S2 – Pharmacy
medicine

09/12/1991

Ireland

Pharmacy-only

01/21/1977

Namibia

–

08/20/2008

Saudi Arabia

Prescription

–

UK

Pharmacy

02/14/1990

Lactic acid,
sodium
hyaluronate

1 g/100 g

Solution

Oral, topical

Abu Dhabi

Active

–

Lactic acid,
urea

55.5 mg/g

Cream

Topical

Abu Dhabi

Active

–

Abbreviation: “– “, not mentioned.
a
Medicine registers of national regulatory agencies were searched if they met the following criteria: freely accessible; able to search and retrieve results in
English language; and desired information (product trade name, active ingredient, strength, form, ROA, and approval status) provided in a useable format.
Information was recorded only for products with strengths, forms, and/or ROA similar to those requested in the nominations. See Methodology for full
explanation.
b
If multiple approval dates and/or multiple strengths, then earliest date provided.
c
Pharmacy-only medications may only be sold in a pharmacy, and a pharmacist must make or supervise the sale.
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Results of literature review
Study selection
Database searches yielded 786 references; 0 additional references were identified from searching
ECRI Guidelines Trust® and the references of relevant systematic reviews. After duplicates were
removed, 646 titles and abstracts were screened. After screening, the full text of 263 articles was
reviewed. Finally, 39 studies were included. Two hundred twenty-four studies were excluded for the
following reasons: wrong study design (195 studies); lactic acid used as brand or proprietary product
(16); wrong substance (7); duplicate study (3); language other than English (2); lactic acid only
mentioned briefly (1).
Refer to Figure 1 for the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram.

Characteristics of included studies
The 39 included studies were published between 1976 and 2020. There were 25 experimental studies,
4 observational studies, 6 descriptive studies, and 4 clinical practice guidelines. The 39 studies were
conducted in the following countries: Egypt, Germany, India, Iran, Korea, Lebanon, Pakistan, Sudan,
Sweden, Thailand, UK, and US.
A total of 1558 patients participated in the 39 included studies. The number of patients in each study
ranged from 1 to 210.
Outcome measures differed among the included studies and included: reduction or cure of skin
condition, time to cure, adverse reactions, safety and efficacy.
Refer to Table 5 for summary of study country, design, patient population, intervention and
comparator, and outcome measures.

Use of lactic acid
Five hundred sixty-four patients received lactic acid as an experimental treatment for warts,
administered topically in strengths ranging from 15-17%. Duration of treatment ranged from 3 weeks
to 3 months. Two hundred thirty-seven patients received lactic acid as an experimental treatment for
melasma, administered topically in strengths ranging from 14-92%. Duration of treatment ranged
from 6 to 20 weeks. One hundred eight patients received lactic acid as an experimental treatment for
acne, administered topically in strengths of 10.4-14%. Duration of treatment ranged from twice to 12
weeks. Twenty-one patients received lactic acid as an experimental treatment for ichthyoses,
administered topically in doses ranging from 5-10%. Duration of treatment ranged from 4 weeks to
indefinite. Seventy-five patients received lactic acid as an experimental treatment for photodamage,
administered topically in strengths ranging from 6.5-7.8%. Duration of treatment ranged from once
to 16 weeks. Thirty patients received lactic acid as an experimental treatment for actinic keratoses,
administered once topically in a strength of 14%. Twelve patients received lactic acid as a treatment
for aging neck skin, administered once topically at a 14% strength. Sixty patients received lactic acid
as an experimental treatment for atrophic acne scarring, administered topically at 85% strength for 6
to 18 weeks. One hundred thirty-two patients received lactic acid as an experimental treatment for
chemical peels in skin types III-VI, administered at least once topically at 88% strength. Eight
patients received lactic acid as a treatment for facial hyperpigmentation, administered once topically.
Nine patients received lactic acid as a treatment for frictional asymptomatic darkening of extensor
surfaces, administered topically at 12% strength. Duration of treatment ranged from 1 month to 3
11

years. One patient received lactic acid as a treatment for infection caused by gram-negative bacilli,
administered topically at 10% strength. Fifty patients received lactic acid as an experimental
treatment for keratosis pilaris, administered topically for 12 weeks at 10% strength. One patient
received lactic acid as a treatment for lichen planus pigmentosus, administered topically for 16 weeks.
One hundred one patients received lactic acid as an experimental treatment for molluscum
contagiosum, administered topically until lesions cleared or a maximum of 30 days at 16.7% strength.
One hundred thirty-seven patients received lactic acid as an experimental treatment for palmar-plantar
erythrodysesthesia, administered topically for 3 weeks at 6% strength. Twelve patients received
lactic acid as a treatment for xerosis of the foot, administered topically for 4 weeks.
Refer to Tables 6 and 7 for summaries of dosage by indication.
Lactic acid was used as a compounded product and was used in a combination product (refer to
Tables 8 and 9).
In 20 studies, the authors’ concluding statement recommended the use of lactic acid for the treatment
of acne, actinic keratoses, aging neck skin, atrophic acne scarring, facial hyperpigmentation,
ichythyoses, infection caused by gram-negative bacilli, lichen planus pigmentosus, melasma,
photodamage, warts, and xerosis of the foot.9-28 In 7 studies, the authors concluded that the use of
lactic acid was not recommended for the treatment of acne, palmar-plantar erythrodysesthesia,
photodamage, and warts.29-35 In 2 studies, the authors’ concluding statement did not support a
significant difference in effectiveness between lactic acid and salicylic acid for melasma or keratosis
pilaris.36,37 In 1 study, the authors’ concluding statement was that both glycolic acid 70% and
Jessner’s solution, which contains lactic acid in combination with other APIs, worked equally well for
the treatment of melasma when combined with tretinoin and hydroquinone.38 In 1 study, the authors
concluded that while Jessner’s solution displayed an early additive effect to laser treatment, this effect
was not consistent after four sessions.39 In 1 study, the authors concluded that both pyruvic acid and
compounded salicylic acid / lactic acid solutions were effective and similar in decreasing the number,
size, and recurrence of warts.40 In 1 study, the authors’ concluding statement was that superficial
chemical peels have a relatively low complication rate in standardized administration on darker skin
types.41 In 1 study, the authors concluded that there was no statistical difference between Jessner’s
peel followed by trichloroacetic acid when compared to fluorouracil cream for the treatment of facial
actinic keratoses.42 In 1 study, the authors’ concluding statement was that both potassium hydroxide
and salicylic acid / lactic acid were effective for the treatment of molluscum contagiosum, with
neither intervention showing superiority; however, the salicylic acid / lactic acid treatment showed
fewer side effects.43 In 1 study, the authors’ concluding statement was that in most scenarios,
treatment with either lactic acid or urea cream is at least partially effective for the treatment of
frictional asymptomatic darkening of extensor surfaces.44 Clinical practice guideline from the Indian
Association of Dermatologists did not provide a conclusion on the use of lactic acid for the treatment
of active acne and epidermal melasma other than that peels of superficial or medium depth are safer
for Indian patients.45 Clinical practice guidelines for psoriasis from the American Academy of
Dermatology did not recommend the use of topical agents as monotherapy in extensive disease, or
disease that is limited, but recalcitrant.46 Clinical practice guidelines for cutaneous warts from the
British Association of Dermatologists stated that the most commonly used OTC products are salicylic
acid paints, which are often mixed with lactic acid.47
Refer to Table 5 for summary of authors’ conclusions.
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Pharmacology and historical use
In addition to the 39 included studies, 2 studies were identified that did not meet the inclusion criteria
but provided valuable information about the pharmacology and historical use of lactic acid.
Lactic acid is part of a drug class known as alpha-hydroxy acids (AHAs) that include other products
such as glycolic acid, malic acid, citric acid, alpha-hydroxyethanoic acid, alpha-hydroxyoctanoic
acid, alpha-hydroxycaprylic acid, hydroxycaprylic acid, and hydroxyl fruit acids.48 Of these acids,
the two most commonly used in cosmetics are glycolic acid and lactic acid.48 The concentration of
AHAs in OTC products must be less than 10%, though mild peels ranging from 10-40% can be used
in salons by trained professionals.48 If peels have a concentration greater than 40%, they can only be
used by medical doctors.48 AHAs speed up the normal process of skin regeneration and exfoliation
by reducing the dead layer of surface skin cells (corneocytes), and at higher concentrations (25%)
they “can cause increased epidermal or papillary dermis thickness, increased acid
mucopolysaccharides, improved quality of elastic fibers, and increased collagen density. They also
can promote increased gene expression of collagen and hyaluronic acid in the dermis and
epidermis.”48 The degree of exfoliation is directly related to how long the product is applied and
higher concentrations are associated with increased effects in anti-aging.48
Jessner’s solution, which is composed of resorcinol (14 g), salicylic acid (14 g), and 85% lactic acid
(14 mL) and 95% ethanol quantum satis 100 mL, has been used for over 100 years as a peeling agent
and treatment for epidermal lesions.29,30 Each component has a specific purpose: resorcinol disrupts
keratin bonds; salicylic acid removes intercellular lipids that “are covalently linked to the cornified
envelope surrounding epithelial cells;” and lactic acid causes corneocyte detachment and stratum
corneum desquamation.30
According to a recent algorithm, the main indications for chemical peeling are pigmentary disorders
(lentigines, ephelides, and melasma); inflammatory disorders (acne and rosacea); scarring (acne
scarring, traumatic scarring, and surgical scarring); chronoaging (superficial and medium-depth
rhytides); and precancerous lesions (actinic keratoses).49 According to this algorithm, lactic acid
peels fall under the category of “superficial peels,” where the goal is to treat dermatologic conditions
that are just in the epidermis and to minimize recovery time and side effects.49 Jessner’s solution is
used as a potential pretreatment primer to disrupt the cornified layer before medium-depth peels of
glycolic acid (medium to high concentration) and trichloroacetic acid (low to medium
concentration).49
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Figure 1. PRISMA flow diagram showing literature screening and selection.
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Table 3. Types of studies
Types of Studies

Number of Studies

Descriptive13,18,20,23,27,44

6

Experimental9-12,14-16,19,21,22,24,26,29-36,38-40,43,50

25

Observational17,28,41,42

4

Guidelines25,45-47

4

Table 4. Number of studies by country
Country

Number of Studies

Egypt9-11

3

Germany25

1

India15,30,31,45

4

Iran40

1

Korea29,32,39

3

Lebanon33

1

Pakistan24,36

2

Sudan43

1

Sweden19

1

Thailand50

1

UK26,47

2

US12-14,16-18,20-23,27,28,34,35,38,41,42,44,46

19
Total US: 19
Total Non-US Countries: 20
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Table 5. Summary of included studies
Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Injection of 0.3 mL
measles-mumps-rubella
(MMR) vaccine (30)
Topical wart paint
containing salicylic acid
and lactic acid in a
collodion base (30)

Percent reduction in
lesions, size of the
largest lesion

There was a better therapeutic response with
patients who received the MMR vaccine in
comparison to the wart paint; in addition,
patients with the wart paint showed relapse

Authors’ Conclusions

Indication 1: Warts
•
Deshmukh et al.,
2020, India31

Gaisin, 1976, US18

Prospective study

Case report

60 Patients with cutaneous
warts (41.6%, range 18-60 y)

1 Out-patient (0%, 6 y)

•

•

Lactic acid 15% and
salicylic acid 15%

Adverse reactions

Lactic acid and salicylic acid generally serve
well for treating warts in children; however,
they should be used with caution, especially
on the face

•
•

Zinc oxide (22)
Salicylic acid / Lactic
acid (22)

Time to cure

Both interventions had a similar time to cure;
zinc oxide may be promising to treat children
due to simple and painless application

•

Zinc oxide 20%
ointment (105)
Salicylic acid 15% /
Lactic acid 15% (105)

Number and size of
warts

The combination of salicylic acid and lactic
acid is more effective than zinc oxide to treat
common warts

44 Out-patients
Khattar et al., 2007,
Lebanon33

Randomized,
double-blind
controlled trial

Zinc oxide (44.5%, mean
25.8 y ± 8.1)
Salicylic acid / Lactic acid
(54.5%, mean 21.2 y ± 3.8)
210 Out-patients with
common warts, not currently
on medication

Niazi et al., 2018,
Pakistan24

Randomized
controlled trial

Zinc oxide (11.9%, mean
26.89 y ± 12.461)
Salicylic acid / Lactic acid
(14.3%, mean 27.04 y ±
13.592)

•
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Author, Year,
Country

Shahmoradi et al.,
2015, Iran40

Study Typea

Randomized
controlled trial

Steele et al., 1988,
UK26

–

Patient Population
(% male, age)

60 Out-patients with multiple
plantar warts (36.7%, mean
30.2 y ± 12.3)

189 Out-patients with hand
or plantar warts (gender and
age not specified)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

•
•

Pyruvic acid (30)
Salicylic acid / Lactic
acid (30)

Number and size of
warts;
complications and
side effects;
recurrence

Both treatments had similar effectiveness and
safety in treating multiple plantar warts

•

Weekly liquid nitrogen
(66)
Weekly liquid nitrogen
plus daily wart paint
(63)
Daily wart paint (60)

Wart cure

The combined treatment is significantly more
effective than using either treatment
separately for hand warts; however, no
particular treatment showed success in the
treatment of plantar warts

•
•

Sterling et al., 2014,
UK47

British Association
of Dermatologists
guideline

–

–

–

“The most commonly used, over-the-counter
products are SA [salicylic acid] paints. These
contain SA at concentrations of between 10%
and 26% in either a collodion or a polyacrylic
base; they are often mixed with lactic acid.”

Indication 2: Melasma

Abdel-Meguid et
al., 2017, Egypt9

Split face, rightleft, assessorblinded,
randomized
controlled study

•
24 Patients with melasma
(0%, mean 34.5 y ± 7.76)

•

Chemical peeling with
trichloroacetic acid
alone (24)
Chemical peeling with
trichloroacetic acid plus
Jessner’s solution (24)

Melasma Area and
Severity Index
(MASI score)

The side treated with the combined Jessner’s
solution and trichloroacetic acid had a
significantly greater decrease in MASI score
compared to the side treated with just
trichloroacetic acid

17

Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)
•

Azzam et al., 2009,
Egypt11

Prospective,
randomized study

45 Patients with epidermal or
mixed melasma (0%, mean
34.16 y ± 6.76)

MASI score

Trichloroacetic acid peeling may give better
long-term improvement in melasma, though
Jessner’s solution seems to give more
impressive and safer short-term improvement

Chemical peel of lactic
acid 92% (20)
Chemical peel of lactic
acid 92% plus topical
regimen with
hydroquinone 2%,
tretinoin 0.025%, and
mometasone furoate
0.1% (20)

MASI score

The topical regimen enhances the
effectiveness of the lactic acid peel; it is safe,
well-tolerated, and highly effective

•
•

Jessner’s solution (34)
Salicylic acid 30% (24)

MASI score

There was no significant difference in
effectiveness and safety between the 2
interventions

•

Right side of face:
glycolic acid 70% (16)
Left side of face:
Jessner’s solution (16)

Pigment changes
(measured by
colorimeter), MASI
score

Both interventions work equally as well in the
treatment of melasma, combined with
tretinoin and hydroquinone between peels

•
•

•

Ejaz et al., 2008,
Pakistan36

Lawrence et al.,
1997, US38

–

Double-blind,
randomized,
interventional
comparative study

Controlled clinical
trial

Authors’ Conclusions

Chemical peeling with
Jessner’s solution (15)
Chemical peeling with
trichloroacetic acid 20%
(15)
Topical hydroquinone
2% and kojic acid 2%
(15)

•

Dayal, 2014, India15

Primary Outcome
Measure

40 Patients (gender not
specified, range 21-40 y)

60 Out-patients with
melasma
Jessner’s solution (14%,
mean 28.1 y)
Salicylic acid (7.6%, mean
32.4 y)
16 Patients with melasma
ranging from mild and
discontinuous to severe and
homogenous (0%, age not
specified)

•
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

52 Patients with melasma
Lee et al., 2014,
Korea39

Single-center,
randomized,
controlled, doubleblinded study

Placebo (0%, mean 42.08y ±
6.92)
Jessner’s (0%, mean 40.85 y
± 7.48)

Intervention/Comparator
(# of patients)

1064-nm QSNYL (Qswitched Nd:YAG laser)
plus:
• Placebo chemical peel
(26)
• Jessner’s solution
chemical peel (26)

Primary Outcome
Measure

Improvement in
melasma severity;
adverse events

Authors’ Conclusions
“Both treatments were effective after 10
sessions of treatment but the final difference
between the two groups were not
significant…From this data, we can postulate
that Jessner’s solution had an early additive
effect to laser treatment, but this effect was
not consistent after four sessions of
treatment.”

Indication 3: Acne

Bae et al., 2013,
Korea29

Split-face study

13 Patients with mild to
moderate acne (100%, range
20-28y)

•
•
•

Colvan et al., 2015,
US14

Dayal et al., 2017,
India30

Open-label, single
center pilot study

Prospective,
randomized,
interindividual
clinical trial

8 Patients with moderate
facial acne (gender not
specified, range 23-37y)

40 Patients with mild to
moderate facial acne
Salicylic acid peel (60%,
mean 17.8 y ± 1.88)
Jessner’s solution peel (70%,
mean 16.8 y ± 2.09)

•
•

Chemical peel with
Jessner’s solution (13)
Chemical peel with
salicylic acid (13)
Chemical peel with
lactic acid, salicylic acid,
resorcinol, and retinol, in
addition to twice daily
application of novel acne
cream (8)

Chemical peel with
salicylic acid 30% (20)
Chemical peel with
Jessner’s solution (20)

Inflammatory and
non-inflammatory
lesion count

Salicylic acid had comparable efficacy to
Jessner’s solution regarding inflammatory
acne lesions, but showed better efficacy in
non-inflammatory acne lesions

Acne severity, acne
lesion count

Combining the new acne lotion with a series
of chemical peels may be a well-tolerated
treatment for adult patients with moderate
facial acne, in addition to post inflammatory
hyperpigmentation or erythema

Michaelsson acne
scores

While both salicylic acid peels and Jessner’s
solution peels are safe and well-tolerated,
salicylic acid peels are more efficacious to
treat mild to moderate facial acne in Indian
patients
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)
•

Draelos et al., 2016,
US16

Clinical trial

27 Patients with mild to
moderate acne (gender and
age not specified)

In Jae et al., 2018,
Korea32

Prospective,
randomized,
evaluator-blind,
split-face clinical
trial

20 Out-patients who have
had acne vulgaris for a mean
of 8.9 y (40%, range 21-38 y)

•
•

Primary Outcome
Measure

Authors’ Conclusions

A 3-product regimen
consisting of a: twice
daily cleanser, twice
daily acne serum, and a
broad- spectrum SPF
50+ sunscreen as needed

Total inflammatory
and noninflammatory
lesions

After 4 weeks, there was a statistically
significant reduction in both inflammatory
and non-inflammatory lesions, which
continued into 8 weeks

Chemical peel with
glycolic acid 50% and
salicylic acid 5% (20)
Jessner’s solution (20)

Acne severity and
lesion count
(inflammatory, noninflammatory, and
total)

The glycolic acid chemical peel can be as
effective and convenient as conventional
peeling with Jessner’s solution, and may have
fewer adverse effects

Urea 5% in Locobase ®
fatty cream (20)
Propylene glycol 20% in
Locobase® fatty cream
(20)
Lactic acid 5% and
propylene glycol 20% in
Locobase® fatty cream
(20)
Lactic acid 5% and
propylene glycol 20% in
Essex® cream (20)

Scaling, dryness,
and erythema
scoring; skin
capacitance;
transepidermal
water loss

Patients preferred the combination of lactic
acid and propylene glycol in both cream
bases; both formulations reduced
hyperkeratosis and xerosis, though may still
cause irritation and adversely affect the
epidermal barrier function

Lactic acid 10% with
urea 20% in an
Aquaphor compound

Management of skin
cracking

Since there is no cure, the goal of treatment is
to control symptoms with emollients

Indication 4: Ichthyoses
•
•

Ganemo et al.,
1999, Sweden19

Double-blind,
within patient
study

20 Patients with lamellar
ichthyosis (gender and age
not specified)

•

•

Long, 2014, US23

Case report

1 Patient with ichthyosis with
confetti (0%, 11 y)

•
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Author, Year,
Country
Oji et al., 2017,
Germany25

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

German Society of
Dermatology
guideline

–

–

–

Authors’ Conclusions
Lactic acid is a moisturizer and is well
tolerated at low concentrations; it reduces
keratoses

Indication 5: Photodamage

Berson et al., 2016,
US12

Single-center
clinical study

37 Patients with mild-tomoderate skin photodamage
(0%, range 35-55 y)

•

•

Katz et al., 2015,
US21

Full-face clinical
study

25 Out-patients with
moderate-to-severe lines or
wrinkles, grade 3 or higher
on the Glogau Scale (0%,
mean 54.1 y ± 8.9)

•

Tse et al., 1996,
US34

–

13 Patients with
photodamaged facial skin
(100%, age not specified)

•

Chemical peel with
salicylic acid / lactic
acid / phenylethyl
resorcinol (37)

Skin appearance
(such as wrinkles
and brightness)

Statistically significant improvements were
observed when compared to baseline

Cream skin cleanser (llactic acid 7.8% /
salicylic acid 2%), antiaging serum (l-lactic
acid 6.5% / Alpha
hydroxy acid retinoid
conjugate 0.1%), and
sunscreen SPF 50+ (25)

Change between
photodamage grade
at the week 4 and 8
visits in comparison
to the baseline visit

All of the study products were well-tolerated;
investigators came to the conclusion that the
alpha hydroxy acid retinoid conjugate is safe
and effective and warrants further study

Right side: glycolic acid
70% followed by
trichloroacetic acid 35%
(13)
Left side: Jessner’s
solution followed by
trichloroacetic acid 35%
(13)

Clearing of actinic
keratoses;
lightening of solar
lentigines and
lessening of
rhytides; histologic
changes via biopsy

Neither intervention produced a dramatic
improvement in rhytides
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Author, Year,
Country

Patient Population
(% male, age)

Study Typea

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

Indication 6: Actinic keratoses
•

Lawrence et al.,
1995, US22

–

15 Out-patients with facial
actinic keratoses (100%, age
not specified)

•

•

Witheiler et al.,
1997, US42

Long term followup

15 Out-patients with facial
actinic keratoses (100%, age
not specified)

•

Jessner’s peel followed
by trichloroacetic acid
(35%) on left side of the
face (15)
Fluorouracil cream (5%)
on right side of face
twice daily for 3 weeks
(15)

Number of visible
actinic keratoses

Jessner’s solution and trichloroacetic acid is
effective to treat widespread facial actinic
keratoses

Jessner’s peel followed
by trichloroacetic acid
(35%) on left side of the
face (15)
Fluorouracil cream (5%)
on right side of face
twice daily for 3 weeks
(15)

Number of visible
actinic keratoses

At the 32-month follow-up, the efficacy
between the 2 interventions is similar, with no
statistical difference between treatment
groups

Indication 7: Active acne, epidermal melasma

Khunger et al.,
2008, India45

Indian Association
of Dermatologists
guideline

–

–

–

Peels that are superficial or medium depth are
safer for Indian patients

A safe and effective
method to
rejuvenate the neck

The patients were pleased with the results of
the program, though a minor loss of
pigmentation was documented

Indication 8: Aging neck skin

Fulton et al., 1999,
US17

–

12 Patients receiving a neck
skin rejuvenation program
(gender and age not
specified)

•

Jessner-trichloroacetic
acid peel (12)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

Indication 9: Atrophic acne scarring

Ali et al., 2019,
Egypt10

Comparative
randomized
clinical trial

60 Out-patients with atrophic
acne scarring (gender and
age not specified)

•
•

Microneedling (20)
Chemical peeling with
Jessner’s solution (20)
Microneedling plus
Jessner’s solution (20)

Atrophic scarring

While all patients saw clinical improvement,
regardless of intervention, significantly better
results were achieved by a combination of
Jessner’s solution and microneedling than
either alone

•
•
•
•
•
•

Combination (177)
Glycolic acid
Lactic acid
Mandelic acid
Salicylic acid
Trichloroacetic acid

Short-term and
long-term side
effects

Superficial chemical peels have a relatively
low complication rate in standardized
administration on darker skin types

•

Chemical peel with
resorcinol, lactic acid,
salicylic acid, and
retinoic acid followed by
a 12-week topical
regimen

Hyperpigmentation

The combination of 1 in-office procedure
followed by a maintenance regimen at home
can be an effective and well-tolerated
treatment for hyperpigmentation

•

Indication 10: Chemical peels in skin types III-VI

Vemula et al., 2018,
US41

Single center
retrospective
analysis

437 Peels on 132 patients
with skin type III or higher
(gender not specified, mean
40.3 y ± 10.9)

Indication 11: Facial hyperpigmentation

Cohen et al., 2012,
US13

Case studies

8 In-patients with facial
hyperpigmentation (12.5%,
range 25-63 y)
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Author, Year,
Country

Patient Population
(% male, age)

Study Typea

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

Indication 12: Frictional asymptomatic darkening of extensor surfaces
•
•
Krishnamurthy et
al., 2005, US44

Case reports

9 Patients presenting with
skin discoloration (33%,
range 32-68 y)

•
•
•

Lactic acid 12% (5)
Lactic acid 12% with
OTC cream (1)
Urea 40% cream (1)
Urea 40% cream with
vitamin E lotion (1)
Urea 40% cream with
clobetasol cream and
OTC moisturizers (1)

Improvement in
skin discoloration

In most scenarios, treatment with either lactic
acid or urea cream over 3-6 months is at least
partially effective for treatment of frictional
asymptomatic darkening of extensor surfaces

Oral co-trimoxazole and
topical lactic acid 10%
in hydrophilic emulsion
base

Clearance of
infection

This treatment led to the compete clearance of
lesions over the next 3 months, with the
exception of residual post-inflammatory
changes in pigment

Lactic acid 10%
Salicylic acid 5%

Disease severity and
percent
improvement; highfrequency
conductance;
transepidermal
water loss

Both lactic acid and salicylic acid can treat
keratosis pilaris; there was significant
clearance and marked improvement

Indication 13: Gram-negative bacilli infection
•
Hoffman et al.,
1978, US20

Case report

1 Outpatient (100%, 56 y)

Indication 14: Keratosis pilaris

Kootiratrakarn et
al., 2015, Thailand37

Prospective,
randomized, and
clinical study

50 Out-patients with
keratosis pilaris (gender and
age not specified)

•
•
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

Indication 15: Lichen planus pigmentosus
•
Wolff et al., 2016,
US27

Case report

1 Out-patient with lichen
planus pigmentosus (100%,
18 y)

Topical azelaic acid 5%
foam, tretinoin 0.1%
cream, and chemical
peels with Jessner’s peel
for his arms and glycolic
acid peels for his face
(1)

Change in
dyspigmentation

While the dyschromia in the patient’s arm
lesions improved, there was less of a
clinically dramatic change in the response on
his face

Potassium hydroxide
10% (54)
Salicylic acid 16.7% and
lactic acid (47)

Complete or partial
remission, side
effects

Both interventions were shown to be effective
in the treatment of molluscum contagiosum;
neither was superior in treatment, though the
salicylic acid and lactic acid combination had
fewer side effects

Urea / Lactic acid (67)
Placebo (60)

Self-reported
incidence of
moderate-to-severe
symptoms of
palmar-plantar
erythrodysesthesia
(aka hand-foot
syndrome)

The study does not support efficacy of the
urea and lactic acid cream to prevent palmarplantar erythrodysethesia in patients receiving
capecitabine

Indication 16: Molluscum contagiosum

Kibar Ozturk, 2019,
Sudan43

Prospective,
randomized, and
comparative study

101 Patients with molluscum
contagiosum (gender not
specified, range 2-16 y)

•
•

Indication 17: Palmar-plantar erythrodysesthesia

Wolf et al., 2010,
US35

2-arm, phase III,
randomized
clinical trial

137 Patients with palmarplantar erythrodysesthesia
who were scheduled to
receive capecitabine for 14
days with at least 4 cycles
planned at 21-day intervals
Urea / Lactic acid (22%, age
not specified)
Placebo (18%, age not
specified)

•
•
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(# of patients)

Primary Outcome
Measure

Authors’ Conclusions

Patients with mild or
moderate disease or patients
with more extensive disease
who are receiving concurrent
treatment with either
ultraviolet light or systemic
medications

–

–

It is not recommended to use topical agents as
monotherapy in extensive disease or limited,
but recalcitrant disease

Safety and efficacy

“Significant improvement in the severity of
xerosis was noted by the investigator in all of
the participants who completed the study.
Similarly, significant improvement... was
observed...by the investigator and the
participants for redness, scaling, and
cracking.”

Indication 18: Psoriasis

Menter et al., 2009,
US46

American
Academy of
Dermatology
guideline

Indication 19: Xerosis of the foot

Grossman, 2011,
US28

Single-center,
open-label

12 Patients with xerosis of
the foot (50%, range 41-70
y); 50% of the patients had
diabetes

•

Urea 35% in water-lipidbased foam delivery
system with lactic acid

Abbreviations: “–“, not mentioned; MASI, Melasma Area and Severity Index; SA, salicylic acid.
a
As defined by authors.
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Table 6. Dosage by indication – US
Indication

Photodamage12,21,34

Route of
Administration

Dose

Concentration

Dosage Form

Duration of Treatment

Apply once

–

Solution

–

6.5-7.8%

Cream, serum

Apply every 4 weeks

–

–

Apply every 4 weeks

–

–

Topical

12 weeks

Apply twice daily

10.4%

Serum

Topical

8 weeks

Solution

Topical

Once

Once
Topical

8 weeks
16 weeks

Acne14,16

–
Actinic keratoses22,42

Apply once
14%

Aging neck skin17
Chemical peels in skin types III-VI41
Facial hyperpigmentation13
Frictional asymptomatic darkening of
the extensor surfaces44

Apply 3-4 coats

14%

Solution

Topical

Once

Repeat at least 2 weeks
after initial peel

88%

–

Topical

At least once

Apply once

–

Peel

Topical

Once

Apply twice daily

12%

Cream

Topical

1 month – 3 years

Apply daily

–

Shampoo
Topical

Indefinite

Apply thrice daily

10%

Lotion

–

10%

–

Topical

–

Apply every 2-4 weeks

–

Solution

Topical

16 weeks

Ichthyosis with confetti23

Infection caused by gram-negative
bacilli20
Lichen planus pigmentosus27

27

Apply monthly with 2-3
coats

–

Solution

Topical

3 months

Apply 0.5-1 teaspoon
twice daily

6%

Cream

Topical

3 weeks

–

–

–

Topical

3 weeks

Warts18

Apply twice daily

15%

Flexible collodion

Topical

3 weeks

Xerosis of the foot28

Apply twice daily

–

Foam

Topical

4 weeks

Melasma38

Palmar-plantar erythrodyesthesia35
Psoriasis46

Abbreviations: “–“, not mentioned.
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Table 7. Dosage by indication – non-US countries
Indication

Dose

Concentration

Dosage Form

Route of
Administration

Solution

Topical

–
Apply every 1-4 weeks
Melasma9,11,15,36,39,45

Warts24,26,31,33,40,47

Acne29,30,32,45

6-20 weeks

14%

12 weeks

Apply every 3 weeks

92%

Peel

Apply twice daily

15%

–

Apply daily

17%

Topical

3 months

Apply twice weekly

16.7%

Apply twice daily

15-16.7%

Ointment,
solution

Apply 1-3 coats every 12 weeks

14%

Solution

Topical

6-12 weeks
Topical
Twice
–
5%

Cream

Topical

Apply twice daily

Keratosis pilaris50
Molluscum contagiosum43

2 months
4 weeks – 3 months

–

Atrophic acne scarring10

18 weeks

–
Paint

Ichthyoses25, lamellar ichthyosis19

Duration of Treatment

4 weeks

Apply every 2 weeks

85%

Solution

Topical

6-18 weeks

Apply twice daily

10%

Cream

Topical

12 weeks

–

16.7%

Solution

Topical

Until lesions clear, maximum 30 days

Abbreviations: “–“, not mentioned.
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Table 8. Number of studies by combination
Combination Formula

Number of Studies

Lactic acid 5% / Ascorbyl palmitate 1% / Hyaluronic acid sodium salt 0.5% / Kojic acid 4% / Lactic acid 5% / Potassium
azeloyl diglycinate 10% / Tretinoin

0

Lactic acid 10% / Aloe Vera 0.2% / Fluocinolone acetonide 0.05% / Hyaluronic acid sodium salt 0.5% / Urea 10%

0

Lactic acid 10% / Ascorbyl palmitate 1% / Hydrocortisone 0.5% / Kojic acid 4% / Potassium azeloyl diglycinate 10%

0

Lactic acid 10% / Ascorbyl palmitate 1% / Kojic acid 4% / Niacinamide 4% / Potassium azeloyl diglycinate 10%

0

Lactic acid 10% / Aloe Vera 1% / Urea 40%

0

Lactic acid / Resorcinol / Salicylic acid
• Lactic acid 14% / Resorcinol 14% / Salicylic acid 14% – Jessner’s solution9-11,17,22,29,30,32,36,39,42,45

12

Lactic acid 30% / Salicylic acid 30%
• Lactic acid 15-17% / Salicylic acid 10-25% – flexible collodion paint;18,26,31,40not mentioned;24,47 solution43
• L-lactic acid 7.8% / Salicylic acid 2% – cream skin cleanser21

8

Lactic acid / Resorcinol / Retinol / Salicylic acid – not mentioned14

1

Lactic acid / Resorcinol / Retinoic acid / Salicylic acid – chemical peel13

1

Lactic acid 10.4% / AHA retinoid conjugate 0.1% / Salicylic acid 2% – serum16

1

Lactic acid / Phenylethyl rescorinol / Salicylic acid – not mentioned12

1

L-lactic acid 6.5% / AHA retinoid conjugate 0.1% – anti-aging serum21

1

Lactic acid 5% / Propylene glycol 20% – cream19

1

Lactic acid 6-10% / Urea 12-35% – Aquaphor lotion;23 cream;35 foam28

3

Nominated

Others found in literature
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Table 9. Compounded products – US
Indication

Publication Year

Actinic keratoses22,42

1995, 1997

Ichthyosis with confetti23

2014

Compounding Method

Dosage Form

Final Strength

•

Resorcinol (14 g), lactic acid (14 g), and salicylic acid (14 g)
were dissolved in ethanol to make a final solution

Solution

14%

•

Mixture of lactic acid (10%) and urea (20%) with Aquaphor

Lotion

10%

Table 10. Compounded products – non-US countries
Indication

Compounding Method
•

Melasma36,39
•

Dosage Form

Final Strength

Jessner’s solution composed of lactic acid (14%), resorcinol (14%),
and salicylic acid (14%) was “prepared in the institute’s pharmacy
on weight-to-volume basis in hydroethanolic solution”

Solution

14%

Jessner’s solution was prepared with lactic acid (14 g), resorcinol
(14 g), and salicylic acid (14 g) dissolved in 95% ethanol

Solution

14%
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Summary of interviews
Two hundred eighty-five SMEs were contacted for interviews; 96 agreed to be interviewed, 189 declined
or failed to respond to the interview request. One SME discussed lactic acid. The SME was a medical
doctor who was board-certified in dermatology, working as a consultant, formerly in an academic medical
center. The SME had been in practice for 40 years.
The SME commented that the lower concentrations of lactic acid, such as those seen in many OTC
products, are typically used for dry skin as an exfoliant, like urea and salicylic acid. As one of the many
AHAs, lactic acid makes the skin appear smoother by taking off the top layer of skin. As a keratolytic,
lactic acid can be used on ichythyosis, the most common of which is ichthyosis vulgaris. Ichythosis
vulgaris is particularly common in the Northeast during the winter, amongst the Irish Celtic population,
and presents as little fish-like scales on their anterior shins. Some other indications for which the use of
lactic acid is well-established include debulking a plantar wart, taking a toenail off that has a fungal
infection, or doing superficial peels in an office for someone with melasma. These uses are unlikely to
cause a significant safety issue, and the SME did not see a high risk to the use of lactic acid for these
conditions.
The SME was not aware of a scenario where they would use lactic acid up to 88%, since this is typically
used in cosmetic procedures and the practitioner “would probably fry the first few cell layers if you put
that on the skin.”
When asked about the use of lactic acid in combination, the SME said that kojic acid is used for patients
with melasma, while hydrocortisone or fluocinonide are used to help stop inflammation. Another active
ingredient, niacinamide, is used to provide B vitamins to the skin, and will also help to raise the acid pH,
to keep it from being too low. Niacinamide is also used to help patients rebuild collagen and elastin after
superficial laser procedures.

Results of survey
Six people responded to the survey; refer to Table 11 for respondent characteristics.
Among respondents, 5 (83%) used lactic acid and 1 (17%) did not use lactic acid. Of the respondents
who reported using lactic acid, 5 (100%) said that they use lactic acid as a topical dosage form (e.g.
cream, gel, ointment). Regarding nominated indications, 1 (20%) used lactic acid for seborrheic
dermatitis, 2 (40%) for warts, and 0 (0%) for periorbital melanosis (refer to Table 12). Four (80%)
respondents also reported using lactic acid for indications that were not nominated. These indications
were chemical peels, comedonal acne and keratosis pilaris, melasma and xerosis, and “not available as
standalone Rx for topical [use]”.
For the 5 respondents who reported using lactic acid, reasons for utilizing the compounded product
included: lack of commercial products in an appropriate dosage form, strength, or combination (2, 40%),
patient allergies (2, 40%), other patient conditions preventing use of commercial products (2, 40%), or no
commercially available products with lactic acid (1, 20%). Two (40%) respondents said that they used
compounded lactic acid for reasons not listed, though only 1 provided an explanation. One (20%)
respondent provided further explanation; “Jessner’s Solution is 14% strength…way too strong,” and “a
good alternative to topical retinoids for acne and have found it to be much more effective for KP
(keratosis pilaris) than commercially available products.” Refer to Table 13 for reasons for using
compounded lactic acid.
All of the respondents (5, 100%) who said that they use lactic acid reported stocking non-patient-specific
compounded lactic acid at their practice. These respondents purchased, or had the patient purchase, the
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product from a compounding pharmacy (2, 40%) or outsourcing facility (3, 60%). Refer to Table 14 for
how respondents obtained compounded lactic acid.

Table 11. Characteristics of survey respondents
Terminal Clinical Degree

Responses, n (N=6)

Doctor of Medicine (MD)

3

Doctor of Osteopathic Medicine (DO)

1

Nurse Practitioner (NP)

1

No Response

1
Practice Setting

Responses, n (N=6)

Physician office or private practice

5

No response

1

Table 12. Conditions for which lactic acid prescribed or administered
Condition

Responses, n (N=5)a,b

Seborrheic dermatitis

1

Warts

2

Periorbital melanosis

0

Otherc

4

a

Out of 6 respondents, 5 reported prescribing or using lactic acid.
Some respondents reported more than one condition for using lactic acid.
c
Chemical peels, comedonal acne and keratosis pilaris, melasma and xerosis, and “not available as standalone Rx for
topical [use]” were not nominated.
b
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Table 13. Reasons for using compounded lactic acid
Reason

a

Responses, n (N=5)a,b

Commercial product not available in desired dosage form,
strength or combination

2

Patient allergies prevent use of commercial products

2

Patient conditions prevent use of commercial products

2

No commercial products

1

Other – Lactic Acid is not available as a 505-approved drug as
a standalone drug product intended for topical application

1

Out of 6 respondents, 5 reported prescribing or using lactic acid.
Some respondents reported more than one reason for using compounded lactic acid.

b

Table 14. Use of non-patient-specific compounded lactic acid
Do you stock non-patient-specific compounded lactic acid
at your practice?

Responses, n (N=5)a

Yes

5

No

0

How do you obtain your stock of non-patient-specific
compounded lactic acid?

a

Compound yourself at practice

0

Product compounded by in-house pharmacy

0

Purchase, or have a patient purchase, from compounding
pharmacy

2

Purchase, or have a patient purchase, from outsourcing facility

3

Out of 6 respondents, 5 reported prescribing or using lactic acid.
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CONCLUSION
Lactic acid was nominated for inclusion on the 503B Bulks List for topical use in various dosage forms,
including gel, cream, solution, shampoo, etc., to treat unknown medical conditions, although it is
generally used to treat seborrheic dermatitis, warts, and periorbital melanosis. Topical lactic acid
products are approved for use in Abu Dhabi, Australia, Ireland, Namibia, Saudi Arabia, and the UK. It is
also available as an OTC product in the US.
From the literature review and interviews conducted, lactic acid was used in concentrations ranging from
6-92%, both as single-ingredient products and in combination with a variety of APIs. The SME
considered the use of lactic acid well-established and safe for indications such as debulking a plantar
wart, taking off a toenail with a fungal infection, or doing superficial peels for melasma. However, the
SME was not aware of a scenario where they would use lactic acid at a concentration as high as 88%,
although the SME stated this may be done as part of a cosmetic procedure. The SME noted that kojic
acid is used for patients with melasma, the addition of hydrocortisone or fluocinonide to combination
products is to help stop inflammation, and niacinamide is used to help raise the acid pH and to help
patients rebuild collage and elastin after superficial laser procedures. Through the literature review,
salicylic acid was the API that was most often used with lactic acid.
From the survey responses, 5 out of 6 respondents used lactic acid. The most common indication
respondents used compounded lactic acid for was warts. Lack of appropriate commercial product, patient
allergies, other patient conditions preventing use of commercial product, and no available commercial
products with lactic acid were some of the reasons for using the compounded lactic acid product over an
FDA-approved product. Five respondents reported stocking non-patient specific compounded lactic acid
at their practice.
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APPENDICES
Appendix 1. Search strategies for bibliographic databases
MEDLINE search strategy
•
•
•
•
•

Platform: Ovid
Years searched: Ovid MEDLINE and epub ahead of print, in-process and other non-indexed
citations and daily 1946 to April 10, 2020
Date last searched: April 13, 2020
Limits: Humans (search hedge); English language
Number of results: 205
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Embase search strategy
•
•
•
•
•

Platform: Elsevier
Years searched: 1947 to present
Date last searched: April 13, 2020
Limits: Humans (search hedge); English language
Number of results: 581
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Appendix 2. Survey instrument

Welcome. We want to understand your clinical use of compounded lactic acid. Your feedback will help
the Food and Drug Administration (FDA) develop a list of drugs that can be used in compounding by
503B outsourcing facilities. Your anonymous responses will be shared with the FDA. The time required
to complete this survey is approximately 10-15 minutes.
If you have additional questions or concerns about this study, please email:
compounding@rx.umaryland.edu.
If you have questions about your rights as a research subject, please contact HRPO at 410-760-5037 or
hrpo@umaryland.edu.
Thank you,
Dr. Ashlee Mattingly, Principal Investigator
The University of Maryland School of Pharmacy
An agency may not conduct or sponsor, and a person is not required to respond to a collection of
information unless it displays a currently valid OMB control number.
OMB Control No. 0910-0871
Expiration date: June 30, 2022

1. How familiar are you with the following terms?
Very familiar

Somewhat familiar

Not familiar

Compounded drugs
(medications prepared
to meet a patientspecific need)

o

o

o

503A Compounding
pharmacy (a pharmacy
that prepares
compounded
medications prescribed
by practitioners to meet
a patient-specific need)

o

o

o

503B Outsourcing
facility (a facility that
compounds larger
quantities without the
receipt of a patientspecific prescription)

o

o

o
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2. Do you prescribe or administer lactic acid to your patients?
o
o

Yes
No

3. Do you prescribe or administer lactic acid by any of the following dosage forms and/or routes of
administration? (check all that apply)
o
o

Topical dosage forms (e.g. cream, gel, ointment)
None of the above

4. I prescribe or administer lactic acid for the following conditions or diseases: (check all that apply)
o
o
o
o

Periorbital melanosis
Seborrheic dermatitis
Warts
Other (please explain) ________________________________________________

5. I use compounded lactic acid because: (check all that apply)
o
o
o
o
o

Commercial products are not available in the dosage form, strength, or combination I need.
(please explain) ________________________________________________
Patient allergies prevent me from using commercially available products. (please explain)
________________________________________________
Patient conditions prevent me from using commercially available products. (please explain)
________________________________________________
There are no commercially available products containing lactic acid.
Other (please explain) ________________________________________________

6. Do you stock non-patient-specific compounded lactic acid at your practice?
o
o
o

Yes
No
I'm not sure

7. I obtain compounded lactic acid from the following: (check all that apply)
o
o
o
o
o

Compound myself at my practice
Have the product compounded by an in-house pharmacy
Purchase, or have a patient purchase, from a compounding pharmacy
Purchase, or have a patient purchase, from an outsourcing facility
Other (please explain) ________________________________________________
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8. What is your practice setting? (check all that apply)
o
o
o
o
o
o
o

Physician office/private practice
Outpatient clinic
Hospital/health system
Academic medical center
Emergency room
Operating room
Other (please describe) ________________________________________________

9. What degree do you hold? (check all that apply)
o
o
o
o
o
o
o
o

Doctor of Medicine (MD)
Doctor of Osteopathic Medicine (DO)
Doctor of Medicine in Dentistry (DMD/DDS)
Doctor of Pharmacy (PharmD) or Bachelor of Science in Pharmacy (BS Pharm)
Naturopathic Doctor (ND)
Nurse Practitioner (NP)
Physician Assistant (PA)
Other (please describe) ________________________________________________
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Appendix 3. Survey distribution to professional associations

Specialty

Associationa

Agreed/Declined,
Reason for Declining

American Academy of Allergy, Asthma, and Immunology
(AAAI)

Declined – survey not
approved

American Society of Regional Anesthesia and Pain Medicine
(ASRA)

Declined – failed to
respond

Society for Ambulatory Anesthesia (SAMBA)

Declined – failed to
respond

Society for Neuroscience in Anesthesiology and Critical Care

Declined – failed to
respond

Critical Care Societies Collaborative

Declined – failed to
respond

Academy of General Dentistry (AGD)

Declined – provided
interview referrals

American Dental Association (ADA)

Declined – failed to
respond

American Academy of Dermatology (AAD)

Agreed

American Osteopathic College of Dermatology (AOCD)

Declined – not
interested

The Endocrine Society (ENDO)

Agreed

Pediatric Endocrine Society

Agreed

American Gastroenterological Association (AGA)

Declined – failed to
respond

Obesity Medicine Association (OMA)

Declined – did not
have anyone to
contribute to research

Hematology

American Society of Hematology (ASH)

Declined – does not
distribute surveys

Infectious Disease

American Academy of HIV Medicine (AAHIVM)

Declined – failed to
respond

Medicine

American Medical Association (AMA)

Declined – failed to
respond

Allergy/Immunology

Anesthesia

Critical Care

Dentistry &
Oral Medicine

Dermatology

Endocrinology

Gastroenterology
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American Association of Naturopathic Physicians (AANP)

Agreed

The Oncology Association of Naturopathic Physicians
(OncANP)

Agreed

American College of Clinical Pharmacists: Nephrology
Practice Network

Agreed

American Society of Nephrology

Declined – provided
interview referrals

American Society for Parenteral and Enteral Nutrition
(ASPEN)

Declined – provided
interview referrals

American Gynecological and Obstetrical Society (AGOS)

Declined – failed to
respond

Nurse Practitioners in Women’s Health

Agreed

Ophthalmology

American Academy of Ophthalmology (AAO)

Agreed

Otolaryngology

American Academy of Otolaryngology-Head and Neck
Surgery (AAO-HNS)

Declined – survey not
approved

American Academy of Pain Medicine (AAPM)

Declined – survey not
approved

American Academy of Physical Medicine and Rehabilitation

Declined – failed to
respond

Pediatrics and
Neonatology

American Academy of Pediatrics (AAP)

Agreed

Primary Care

American College of Physicians (ACP)

Declined – failed to
respond

American Academy of Clinical Psychiatrists

Declined – failed to
respond

American Association for Geriatric Psychiatry

Declined – failed to
respond

American College of Rheumatology (ACR)

Agreed

Naturopathy

Nephrology

Nutrition

Obstetrics and
Gynecology

Pain Management

Psychiatry

Rheumatology
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Ambulatory Surgery Center Association (ASCA)

Agreed

American Academy of Orthopaedic Surgeons (AAOS)

Declined – no interest
in participation from
members

American Association of Hip and Knee Surgeons (AAHKS)

Declined – only send
surveys from members

American College of Surgeons (ACS)

Agreed

American Society for Metabolic and Bariatric Surgery
(AMBS)

Declined – only send
surveys from members

The Association of Bone and Joint Surgeons

Declined – failed to
respond

Physician Assistants in Orthopaedic Surgery

Declined – failed to
respond

Society of American Gastrointestinal and Endoscopic Surgeons
(SAGES)

Declined – failed to
respond

Society of Gynecologic Surgeons (SGS)

Declined – policy
limits number of
surveys per year and
do not have a method
to identify if any of the
SGS members are
using ipamorelin

Toxicology

American Academy of Environmental Medicine (AAEM)

Declined – failed to
respond

Urology

Sexual Medicine Society of North America (SMSNA)

Agreed

Surgery

a

Associations that declined in Year 1 were not contacted in Year 2.
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