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Important Safety Information
Indication: Epiduo® Forte (adapalene and benzoyl peroxide) Gel, 0.3%/2.5% is indicated for the 
topical treatment of acne vulgaris. Adverse Events: In the pivotal study, the most commonly 
reported adverse reactions (≥1%) in patients treated with Epiduo Forte Gel were skin irritation, 
eczema, atopic dermatitis, and skin burning sensation. Warnings/Precautions: Patients using 
Epiduo Forte Gel should avoid exposure to sunlight and sunlamps and wear sunscreen when sun 
exposure cannot be avoided. Erythema, scaling, dryness, stinging/burning, irritant and allergic 
contact dermatitis may occur with use of Epiduo Forte Gel and may 
necessitate discontinuation. When applying Epiduo Forte Gel, care 
should be taken to avoid the eyes, lips and mucous membranes.

You are encouraged to report negative side effects of prescription drugs to the FDA. 
Visit www.fda.gov/Safety/MedWatch or call 1-800-FDA-1088.

www.epiduoforte.com/hcp

Acne Awareness Month is Here.
Face it with Epiduo® Forte (adapalene and benzoyl peroxide) Gel 0.3%/2.5%. The 

powerful, once-daily treatment that fi ghts tough acne with two powerful ingredients and 
an all-new app that helps patients stick to a skincare routine.

Please see brief summary of full Prescribing Information on next page. 

Meet the myForte App.
The myForte app helps patients and physicians keep track of progress with the 

Epiduo Forte Gel, daily regimen. With myForte, patients can: 

Learn about Epiduo 
Forte Gel

Track progress with 
weekly photos 

Receive daily skincare 
and lifestyle tips

Stay motivated 
with reminders
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BRIEF SUMMARY
This summary contains important information about EPIDUO FORTE 
(Ep-E-Do-Oh For-Tay) Gel. It is not meant to take the place of your doctor’s 
instructions. Read this information carefully before you start using EPIDUO 
FORTE Gel. Ask your doctor or pharmacist if you do not understand any 
of this information or if you want to know more about EPIDUO FORTE Gel. 
For full Prescribing Information and Patient Information, please see the 
package insert.

WHAT IS EPIDUO FORTE GEL?
EPIDUO FORTE Gel is a prescription medicine used on the skin (topical) 
to treat acne vulgaris. Acne vulgaris is a condition in which the skin has 
blackheads, whiteheads and pimples.

WHO IS EPIDUO FORTE GEL FOR?
EPIDUO FORTE Gel is for use in people 12 years of age and older. It is not 
known if EPIDUO FORTE Gel is safe and effective for children younger than 
12 years old.

Do not use EPIDUO FORTE Gel for a condition for which it was not  
prescribed. Do not give EPIDUO FORTE Gel to other people, even if they 
have the same symptoms you have. It may harm them.

WHAT SHOULD I TELL MY DOCTOR BEFORE USING  
EPIDUO FORTE GEL?
Before you use EPIDUO FORTE Gel, tell your doctor if you:

•  have other skin problems, including cuts or sunburn.
•  have any other medical conditions.
•  are pregnant or planning to become pregnant. It is not known if  

EPIDUO FORTE Gel can harm your unborn baby. Talk to your doctor  
if you are pregnant or planning to become pregnant.

•  are breastfeeding or plan to breastfeed. It is not known if EPIDUO 
FORTE Gel passes into your breast milk and if it can harm your 
baby. Talk to your doctor about the best way to feed your baby if 
you use EPIDUO FORTE Gel.

Tell your doctor about all of the medicines you take, including  
prescription and over-the-counter medicines, vitamins and herbal  
supplements. Using other topical acne products may increase the  
irritation of your skin when used with EPIDUO FORTE Gel.

WHAT SHOULD I AVOID WHILE USING EPIDUO FORTE GEL?
•  You should avoid spending time in sunlight or artificial sunlight, 

such as tanning beds or sunlamps. EPIDUO FORTE Gel can make 
your skin sensitive to sun and the light from tanning beds and  
sunlamps. You should use sunscreen and wear a hat and clothes 
that cover the areas treated with EPIDUO FORTE Gel if you have to 
be in the sunlight.

•  You should avoid weather extremes such as wind and cold as this 
may cause irritation to your skin.

•  You should avoid applying EPIDUO FORTE Gel to cuts, abrasions  
and sunburned skin.

•  You should avoid skin products that may dry or irritate your skin 
such as medicated or harsh soaps, astringents, cosmetics that have 
strong skin drying effects and products containing high levels of 
alcohol, spices or limes.

•  You should avoid the use of “waxing” as a hair removal method  
on skin treated with EPIDUO FORTE Gel.

•  EPIDUO FORTE Gel may bleach your clothes or hair.  
Allow EPIDUO FORTE Gel to dry completely before dressing to  
prevent bleaching of your clothes.

WHAT ARE THE MOST COMMON SIDE EFFECTS OF  
EPIDUO FORTE GEL?
EPIDUO FORTE Gel may cause serious side effects including:

•  Local skin reactions. Local skin reactions are most likely to happen 
during the first 4 weeks of treatment and usually lessen with  
continued use of EPIDUO FORTE Gel. Signs and symptoms of  
local skin reaction include:

•  Redness
•  Dryness
•  Scaling
•  Stinging or burning

Tell your doctor right away if these side effects continue for longer than 4 
weeks or get worse; you may have to stop using EPIDUO FORTE Gel.

These are not all of the possible side effects of EPIDUO FORTE Gel. For 
more information, ask your doctor or pharmacist.

You are encouraged to report negative side effects of prescription drugs to 
the FDA at www.fda.gov/medwatch or call 1-800-FDA-1088. You may also 
contact GALDERMA LABORATORIES, L.P. at 1-866-735-4137.

HOW SHOULD I USE EPIDUO FORTE GEL?
•  Use EPIDUO FORTE Gel exactly as your doctor tells you to use it. 

EPIDUO FORTE Gel is for use on the skin only (topical). Do not use 
EPIDUO FORTE Gel in or on your mouth, eyes or vagina.

•  Apply EPIDUO FORTE Gel 1 time a day.
•  Do not use more EPIDUO FORTE Gel than you need to cover the 

treatment area. Using too much EPIDUO FORTE Gel or using it more 
than 1 time a day may increase your chance of skin irritation.

APPLYING EPIDUO FORTE GEL:
•  Wash the area where the Gel will be applied with a mild or soapless 

cleanser and pat dry.
•  EPIDUO FORTE Gel comes in a pump. Depress the pump to dispense 

a small amount (about the size of a pea) of EPIDUO FORTE Gel and 
spread a thin layer over the affected area.

•  Wash your hands after applying the Gel.

WHERE SHOULD I GO FOR MORE INFORMATION ABOUT  
EPIDUO FORTE GEL?
•  Talk to your doctor or pharmacist.
•  Go to www.EPIDUOFORTE.com or call 1-866-735-4137.
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With all the literature and research we have on acne and rosacea, there are still 
many unanswered questions. Over time, as we uncover more information on 
both preexisting and newly recognized pathophysiologic pathways, modes 

of drug action, alternative therapies, caveats related to basic skin care, and the potential 
roles for physical modalities, we often find that specific information that we thought was 
fact, is later altered, expanded, or corrected. What is interesting, and sometimes perplexing 
to me personally, is how difficult it is for the clinical dermatology community at large to 
incorporate well-published concepts into everyday clinical practice. In this commentary, I 
address an example with rosacea that emphasizes the correlation of pathophysiology with 
clinical manifestations, and the importance of selecting treatment that targets the specific 
clinical manifestations of rosacea.  

If persistent facial erythema (PFE) is the pivotal diagnostic feature of cutaneous rosacea, including in both the presence or absence 
of papulopustular lesions, why are the vast majority of medical therapy prescriptions within dermatology written for agents that 
specifically target papulopustular lesions and perilesional erythema? 

This statement about topical prescribing data for rosacea is based on information I have had the opportunity to review from a re-
search perspective. Two FDA-approved brand topical alpha-agonists (brimonidine 0.33% gel, oxymetazoline 1% cream) have been 
available for years, and specifically reduce PFE by constricting the chronically dilated superficial centrofacial vasculature.1-3 Admit-
tedly, their effects are transient, lasting several hours after application, thus warranting daily use. However, they successfully reduce 
PFE, which is the diffuse facial redness that intensifies during vasodilatory flares (flushing of rosacea) and persists between flares. 
In patients with papulopustular rosacea, perilesional erythema resolves as the papules and pustules resolve, leaving behind the 
diffuse redness of PFE that we so commonly see on the central areas of the cheeks, forehead, and chin. Nevertheless, the major-
ity of prescriptions written for rosacea are for topical metronidazole, topical ivermectin, topical azelaic acid, and oral doxycycline. 

If one considers that many cases of rosacea present only with PFE and do not have papulopustular lesions, the question I posed 
above becomes more perplexing. I think there are many facets to the “composite answer” to this question, which include cost 
considerations and access to medication, concerns regarding worsening of facial erythema due to the early adverse experiences 
with topical brimonidine affecting approximately 15% of patients (ie, rebound, paradoxical erythema), uncertainty with how to in-
corporate alpha-agonist therapy into rosacea management, and inconsistency of educational and promotional activities. However, 
I believe a major reason is that many clinicians have not fully grasped the concept of PFE of rosacea and the importance of ad-
dressing it in rosacea management. Despite spending a lot of time and effort researching, publishing, and discussing rosacea with 
colleagues, it took me years to grasp the concept of PFE in rosacea. I encourage my colleagues, if they do not yet fully understand 
or embrace the concept of PFE, to learn more about it, as I believe that will improve their clinical ability to manage rosacea. Consider 
the role of PFE in essentially all patients with cutaneous rosacea.4-6 

The importance of moving beyond the “subtyping” of rosacea, evaluating the clinical manifestations that are present in a given 
patient, and addressing which of those manifestations are bothersome to the patient, has been discussed in the literature.5-8 This 
allows the clinician to recommend and select therapy that addresses each specific manifestation that is being treated. Ultimately, a 
combination of medical and physical approaches is warranted, either concomitantly or sequentially, to optimally manage rosacea.  
I credit my colleague, Dr. Julie Harper, for suggesting to me that the dermatology community at large needs a simple term like 
“PFE” to relate to. She ignited my desire to write this commentary.

James Q. Del Rosso DO
JDR Dermatology Research/Thomas Dermatology
Las Vegas, NV

What Is “PFE”? It May Just Be 
Time You Found Out….

James Q. Del Rosso DO
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The Use of Oral Antibiotics in the Management of Rosacea 
Arielle R. Nagler MD,a James Del Rosso DOb,c 

aThe Ronald O. Perelman Department of Dermatology, New York University School of Medicine, New York, NY 
bDR Dermatology Research/Thomas Dermatology, Las Vegas, NV 

cTouro University Nevada, Henderson, NV

Rosacea is common inflammatory facial dermatosis. Rosacea has variable manifestations including facial flushing, central facial erythe-
ma, telangiectasias, and papulopustular lesions. Treatment of rosacea is challenging given the varied manifestations and incompletely 
understood etiology, but the treatment of papulopustular presentations often relies on oral antibiotics. Tetracyclines, specifically doxy-
cycline, are the most commonly prescribed antibiotics for rosacea. Other antibiotics that can be used include macrolides, commonly 
azithromycin, and rarely, metronidazole. This paper will review the evidence for the use of antibiotics in the treatment of rosacea. 

J Drugs Dermatol. 2019;18(6):506-513.

 ABSTRACT

 INTRODUCTION

Rosacea is a common chronic inflammatory facial der-
matosis. The prevalence ranges from 1-20% of the 
population depending on the demographic of the 

population being studied and the definition of disease.1 The pre-
sentation can be variable, but it is often associated with recur-
rent facial flushing, central facial erythema, telangiectasias, and 
papulopustular lesions. In some patients, rosacea can progress 
to localized phymatous changes and fibrosis.2 Classically, rosa-
cea has been classified into four main subtypes: erythematotel-
angiectatic (ETR), papulopustular (PPR), phymatous, and ocu-
lar.3 More recent publications, however, have recommended 
more individualized classification of rosacea based on clinical 
manifestations (phenotypic classification).4-6  

Rosacea treatment is challenging due to the diversity of clini-
cal manifestations and is often targeted to address the primary 
manifestations. The flushing (acute vasodilation), persistent 
background redness, and telangiectasia of rosacea are particu-
larly challenging to treat. Management of these signs relies on 
topical α1 and α2-adrenergic agonists as well as laser and light-
based devices. Selection of treatment for PPR depends on the 
severity of the lesions. For mild to moderate disease, topical 
therapies including azelaic acid, metronidazole, and ivermectin 
are typically utilized. Oral therapies, predominantly antibiot-
ics, have usually been reserved for when topical therapy alone 
fails or when PPR is more severe.5 This article will review the 
usage of oral agents classified as antibiotics for the treatment 
of rosacea including the proposed mechanism of action, the 
indications for use, the specific agents used, sub-antibiotic 
doxycycline therapy, and important considerations when pre-
scribing antibiotics. 

Rosacea Pathogenesis
The pathophysiology of rosacea is complex, multifactorial, and 
incompletely understood. Although dysregulation of both the 
innate and adaptive immune systems, as well as vascular and 
neuronal dysfunction likely play a role in this complicated cuta-
neous condition, innate immune system dysfunction is thought 
to be a central component of rosacea pathogenesis.3 The in-
nate immune system plays a key role in the skin’s response 
to insults such as microorganisms, reactive oxygen species 
(ROS) from ultraviolet radiation, and trauma. Normally, innate 
immune system activation leads to controlled production of 
pro-inflammatory cytokines and antimicrobial peptides (AMP) 
in the skin. In contrast, in patients with rosacea, innate immune 
system mediators are over expressed leading to increased 
downstream inflammation.2,6 Patients with rosacea have elevat-
ed baseline expression of cathelcidin, an AMP, and kallkrien 5.7 
Kallikrein 5 is a serine-protease that is the responsible for cleav-
ing cathelicidin into LL-37, its more active form.8 LL-37 promotes 
inflammation and angiogenesis. Matrix metalloproteinases 
(MMPs), in particular MMP2 and MMP9, are also overexpressed 
in patients with rosacea.9 MMP9 directly increases activation 
of kallkrien 5, thereby promoting LL-37 expression. MMPs also 
contribute to cytokine induced vascular dysfunction.10 

The initial triggers inciting the innate immune system cascade 
in rosacea are still not well understood, but microorganisms 
such as Demodex folliculorum, Staphylococcus epidermidis, 
and Heliobacter pylori are hypothesized to contribute.11-14 The 
mechanisms by which these microorganisms promote the 
development of rosacea is unclear. Several studies have dis-
covered differences in D. folliculorum, S. epidermidis, and H. 
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sacea Society (AARS) on the Management of Rosacea suggest 
oral therapy, especially sub-antibiotic dose doxycycline, can be 
used in select patients with moderate to severe disease as well 
as those with mild inflammatory rosacea who are more likely to 
adhere to an oral regimen.24 

Despite the reliance on antibiotics for the treatment of rosa-
cea, there have been calls to limit their prescription. Studies in 
acne patients have shown systemic antibiotic exposure to be 
associated with significantly higher rates of pharyngitis, upper 
respiratory tract infections, and higher oropharyngeal carriage 
rates of resistant Streptococcus pyogenes.26,27,28 As a result, 
there are national and international antibiotic stewardship ini-
tiatives to curtail the use of antibiotics in chronic conditions like 
rosacea.29

Tetracyclines
Tetracyclines have been used for the treatment of rosacea for 
approximately five decades.30 Tetracyclines’ widespread use in 
rosacea is likely the result of their frequent use in acne treat-
ment, beginning in the 1950s.24 Despite widespread use of 
tetracyclines, it was not until 2006 that a modified-release doxy-
cycline (doxy-MR) dosed at 40 mg once daily (also referred to 
as sub-antibiotic dose doxycycline), was specifically approved 
by the US Food and Drug Administration (FDA) for the treat-
ment of papulopustular rosacea. This agent differed in that it 
is devoid of antibiotic selection pressure, thereby minimizing 
the risk of emergence of antibiotic-resistant bacterial strains. 31

Tetracyclines are thought to be effective in rosacea primarily 
through anti-inflammatory mechanisms, rather than through 
their antimicrobial properties. Tetracyclines modulate the 
immune system by down-regulating the production of pro-
inflammatory cytokines and ROS. Specifically, tetracyclines 
inhibit MMPs thereby decreasing kallkrein 5 and LL-37 activity, 
modulating pro-inflammatory cytokines, and inhibiting angio-
genesis.32-34 

Today, second generation tetracyclines, including doxycycline 
and to a lesser extend minocycline, are most frequently used 
for treatment of rosacea. Compared to their parent drug, tet-
racycline, second generation tetracyclines have improved 
bioavailability and side effect profiles.35,36  Although there are 
individual differences in capacities for absorption, the bioavail-
ability of second generation tetracyclines is thought to be less 
influenced by co-ingestion of foods, supplements, or antacids 
containing metal ions, with the exception of iron.37

Doxycycline
Doxycycline is the most common oral therapy utilized in the 
treatment of rosacea, in part due to its favorable side effect pro-
file. The major side effects associated with doxycycline include 
photosensitivity, gastrointestinal  (GI) upset, and esophagitis.35 

pylori burden in rosacea patients as compared to controls13-15 

although it is unclear whether these changes in microbial bur-
dens are the promoters of rosacea pathophysiology or the 
result of abnormalities in the innate immune system and the 
skin microenvironment. 

D. folliculorum resides in the sebaceous glands of healthy skin, 
but a meta-analysis found that rosacea patients have higher 
prevalence and degree of D. folliculorum infestation as com-
pared to controls.16 D. folliculorum is thought to potentially play 
a role in rosacea pathogenesis by stimulating toll-like receptor 
2 (TLR2), which promotes kallkrien 5 production in keratino-
cytes.17   However, it is unlikely that D. folliculorum colonization 
is sufficient to stimulate rosacea as studies comparing per-
methrin 5% cream, metronidazole 0.75% cream, and placebo 
found that permethrin cream was more effective in decreas-
ing D. folliculorum levels, but that was not associated with a 
change in rosacea.18

Bacteria have also been hypothesized to play a role in innate 
immune system dysregulation in rosacea. S epidermidis is the 
most prevalent commensal bacteria in normal skin. Studies 
have shown that S epidermidis to be singularly abundant in 
cultured rosacea pustules.14 Additionally,  S epidermidis cul-
tured from patients with rosacea secrete virulence factors not 
seen in control skin.19  Similarly to D. folliculorum, S epider-
midis may stimulate innate immune system activation through 
TLR2 recognition. The role of intestinal bacteria, such as H. py-
lori, in rosacea is also debated. A recent meta-analysis found a 
weak association between rosacea and H. pylori infection, the 
clinical significance of which is unclear.20

Indications for Oral Antibiotics in Rosacea 
Antibiotics have been used for the treatment of rosacea for de-
cades.21 The most common antibiotics used for rosacea are the 
second generation tetracyclines, doxycycline and minocycline. 
Other antibiotics, including macrolides and metronidazole, 
are used less frequently.  A retrospective study of commercial 
claims in the US using the MarketScan and Encounters data-
bases found that between 2005 and 2014, 96% of the 145,100 
antibiotic courses for rosacea were tetracyclines and 4% were 
macrolides.22 

Published studies evaluating the use of oral antibiotics for ro-
sacea have been limited to those with inflammatory PPR (or 
ocular rosacea), and have not studied the effects in patients with 
erythematotelangiectatic or phymatous rosacea.23,24 There are 
limited guidelines and consensus recommendations describ-
ing the appropriate indications for systemic antibiotic therapy 
for rosacea. Part of the challenge of creating such guidelines 
for the treatment of rosacea is the lack of a single updated 
scale that standardizes severity assessments of rosacea types.25  

Consensus recommendations from the American Acne and Ro-
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also has the advantage of once daily dosing as compared to 
doxycycline hyclate 20mg twice daily, which has been shown 
to improve compliance.50,51 Two phase III, double-blinded ran-
domized placebo- controlled studies evaluated doxy-MR.45 

Combined, there were a total of 537 subjects in these stud-
ies, and doxy-MR performed significantly better than placebo 
beginning at week 3 in terms of lesion counts, patient assess-
ment, and investigator global assessment. Another 12-week 
multicenter study with 72 patients compared doxy-MR plus 
metronidazole 1% gel daily to placebo with metronidazole 1% 
gel daily.44  The doxycycline group had significantly reduced le-
sion counts at 4 and 12 weeks compared to controls (P=0.008 
and P=0.002, respectively). Global disease severity scores were 
significantly lower in the doxy-MR group as compared to the 
placebo group at 12 weeks, and these differences were main-
tained at 16 weeks.  A more recent randomized controlled study 
correlated improvement in inflammatory markers with treat-
ment success. In this study, comparing doxy-MR to placebo, 
greater clinical improvement in rosacea as well as decreased 
cathelicidin expression was seen in the doxycycline group as 
compared to controls.52  To date, studies comparing doxycycline 
hyclate 20mg twice daily to the doxy-MR (which is by definition 
given once daily) have not been published.

IR doxycycline 100mg daily dosing and sub-antibiotic doxy-
cycline dosing have been compared. A 16 week, randomized, 
double-blind, controlled, multicenter study compared doxy-
MR with metronidazole gel 1% to doxycycline 100mg daily 
with metronidazole gel 1% in 91 subjects with PPR.47 The mean 
change from baseline in inflammatory lesion counts at 16 
weeks was not significantly different between the groups. In 
fact, at 12 weeks, the mean change in erythema scores from 
baseline was significantly greater in the sub-antibiotic dose as 
compared to standard dose (P<0.04), but this was not main-
tained at 16 weeks. Notably, side effects including nausea, 
diarrhea, vomiting, abdominal pain, and urticaria were greater 
in patients taking IR doxycycline 100mg daily.  A cross-sectional 
study using a claims database found rosacea patients receiving 
sub-antibiotic dose doxycycline have fewer gastrointestinal-
related disorders (IBD, celiac, GERD, IBS, SIBO, gastritis, H. 
pylori infection) than those taking standard dose doxycycline.53 
Additionally, sub-antibiotic dose doxycycline has a lower risk of 
photosensitivity, a dose-dependent side effect.23,54,55 A Cochrane 
review rated the evidence for MR-doxy to be of high quality.55

Given the equivalent efficacy of standard and sub-antibiotic 
dose doxycycline in PPR, several consensus statements specifi-
cally note that sub-antibiotic dosing of doxycycline for rosacea 
is preferred in most clinical situations. The American Acne and 
Rosacea Society recommends that in patients with PPR requir-
ing systemic therapy, sub-antibiotic dose doxycycline, whether 
as 40mg modified-release capsule once daily (doxy-40) or im-
mediate-release doxycycline 20mg twice daily, is the preferred 

Antibiotic activity is dependent on a drug concentration thresh-
old that is achieved with higher doses of doxycycline. Doses of 
doxycycline lower than 50mg/day are below the minimum in-
hibitory concentration required for antibiotic effects. However, 
the anti-inflammatory effects of doxycycline do occur at doses 
that are sub-antibiotic. Studies have shown sub-antibiotic dos-
ing of doxycycline does not exert bacterial selection pressure 
in the skin, mouth, gastrointestinal tract, and genitourinary 
tract.38,39  For rosacea, doxycycline can be dosed at antimicro-
bial levels (50-200mg daily) and at sub-antibiotic levels (<50mg 
daily), with both exhibiting anti-inflammatory effects.30 

Traditionally, doxycycline was dosed at higher, immediate re-
lease (IR), antibiotic levels, such as 100mg daily.40,41  Because 
IR doxycycline 100mg capsules are available generically, there 
have been no recent or randomized controlled trials comparing 
doxycycline to placebo or other oral treatments for rosacea.32 

In study of 67 rosacea patients, mean inflammatory lesions 
counts decreased significantly after 3 months of doxycycline 
100mg daily (P<0.0001) with effects continuing for 2 months 
after treatment. This study, however, was not blinded or con-
trolled.42 

With increasing concern about bacterial resistance and the 
overuse of antibiotics, sub-antibiotic dosing for rosacea has be-
come increasingly common. Several studies have demonstrated 
the efficacy of sub-antibiotic doses (40mg/day) of doxycycline 
for the treatment of rosacea.43-47 Notably, using single-dose 
pharmacokinetics, 50mg of standard immediate-release (IR) 
doxycycline given once daily may produce concentrations high 
enough to promote selection pressure against bacteria.45 The 
sub-antibiotic dosing of IR doxycycline is usually 20mg twice 
daily.45 A single-center, randomized, double-blind, placebo con-
trolled trial of 40 subjects with papulopustular rosacea (PPR) 
studied doxycycline hyclate 20mg twice daily plus metroni-
dazole 0.75% lotion versus placebo plus metronidazole 0.75% 
lotion. The study was 16 weeks in duration, but therapy was dis-
continued at 12 weeks. In this study, lesion count reduction was 
significantly greater in the doxycycline group (P<0.01) at week 
12 and was maintained at week 16 (P<0.01).43 Additionally, the 
global severity score was significantly lower in the doxycycline 
group as compared to controls at 12 weeks (P=0.04). 

The use of sub-antibiotic dose doxycycline for rosacea was 
further bolstered with the Food and Drug Administration (FDA) 
approval of a specific doxycycline modified-release 40mg cap-
sule once daily (doxy-MR) in 2006 for PPR. This formulation of 
doxycycline, the only FDA approved systemic therapy for rosa-
cea, includes 30mg of immediate release and 10mg of delayed 
release doxycycline, incorporated as beads within the capsule. 
Doxy-MR has been shown to have pharmacokinetic profiles 
that do not reach minimum inhibitory concentration of bacteria 
and thus does not provide microbial selection pressures.48,49 It 
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initial oral treatment.24 Similarly the Rosacea International Ex-
pert Group primarily recommends the use of sub-antibiotic 
doses in patients requiring oral therapy, limiting the use of 
higher doses to patients with severe disease to achieve initial 
therapeutic control in the first 4 weeks.56

Minocycline
Minocycline is less commonly used for rosacea than doxycy-
cline. A study querying the National Ambulatory Medical Care 
Survey data from 1993-2010 found that minocycline was used to 
treat rosacea in only 8.5% of rosacea visits.57 This data, however, 
may not accurately reflect current practices as it included tetra-
cycline which is no longer consistently commercially available. 
Minocycline has been associated with cutaneous hyperpig-
mentation (blue/grey discoloration of skin and scars as well as 
brown pigmentation on anterior legs), vestibular side effects 
such as vertigo, and, less commonly, drug hypersensitivity 
syndrome, drug –induced lupus, and autoimmune hepatitis.58 

Additionally, minocycline has not been studied as extensively 
as doxycycline for rosacea.  In fact, there are no placebo-con-
trolled trials studying minocycline in rosacea patients.59

Several, non-placebo-controlled studies have demonstrated 
minocycline’s efficacy for the treatment of PPR. A randomized, 
double-blind study compared minocycline extended release 
45mg daily to minocycline extended release 45mg daily in com-
bination with topical azelaic acid.59 Sixty patients were enrolled 
and at 12 weeks there were significant changes in total lesion 
counts (P<0.0001) in both groups, but there was no statistical 
difference in reductions between the groups (P=0.6). There was 
no placebo arm in this study, so conclusions could not be drawn 
on the efficacy of minocycline as compared to placebo. A 2015 
Cochrane review rated this study as low quality evidence sup-
porting the use of minocycline in rosacea patients.55

Minocycline was compared to doxycycline for rosacea in the 
DOMINO trial, a randomized, single-blinded, non-inferiority 
study.60 In this study, patients with PPR were randomized to 
doxy-MR or to minocycline 100mg daily. Over a 16-week treat-
ment period, minocycline 100mg was not inferior to doxy-MR 
in terms of treatment efficacy. However, 12 weeks after treat-
ment had ended, patients in the minocycline group had a lower 
rate of relapse and reported that rosacea had significantly less 
impact on their quality of life.60 In this study, there were no seri-
ous adverse events. While minocycline appears to be effective 
in treating PPR, given its less favorable side effect profile, it is 
still considered to be a secondary alternative therapy for PPR.52 

Sarecycline
Sarceycline is a novel tetracycline antibiotic specifically de-
signed for acne. In 2018, Sarecycline was approved by the FDA 
for use in patients 9 years and older with moderate to severe 
acne. It is a once daily formulation with both anti-inflamma-

tory effects as well as antibiotic activity against gram-positive 
bacteria such as Cutibacterium acnes.61,62  Unlike doxycycline 
and minocycline, however, sarecycline has narrower activity 
against gram negative bacteria, reducing concerns of micro-
bial resistance.62,63 The safety profile of sarecycline is generally 
similar to other tetracyclines including gastrointestinal upset, 
esophageal erosion, and increased photosensitivity.61 In two 
randomized, placebo controlled trials for moderate acne, ves-
tibular side effects and phototoxic reactions occurred in less 
than 1% of sarecycline patients.64 Gastrointestinal side effects 
were also low. In these two placebo-controlled studies, mean 
inflammatory lesion count decreased by 51.8% and 49.9%. 
Sarecycline has not yet been studied in rosacea, but in clinical 
practice, it may eventually be used off-label for rosacea. 

Macrolides
Macrolide antibiotics include erythromycin, clarithromycin, and 
azithromycin (an azalide analog). Macrolides have been shown 
to exhibit some anti-inflammatory properties, such as modula-
tion of ROS formation and inhibition of neutrophil chemotaxis 
and activation.65,54 The use of macrolides in rosacea is limited by 
the lack of evidence supporting their efficacy as well as concerns 
about side effect profiles, potential drug-drug interactions, and 
bacterial resistance.42,51,66 Most of the studies of macrolides in 
rosacea have focused on azithromycin and to a lesser extent 
clarithromycin.33,67,68 Azithromycin has been used for rosacea at 
variable and intermittent doses including 500mg three times 
weekly, 250mg three times weekly, 250mg twice weekly, and 
500mg weekly.33,56,57 Azithromycin can be dosed intermittently 
because it has a long half-life and attains high tissue levels.69  

In an open clinical trial, 67 patients with PPR were random-
ized to receive azithromycin and doxycycline.42 Patients in 
the azithromycin group received 500mg three times weekly 
for the first month, 250mg three times weekly for the second 
month, and 250mg twice weekly in the third month. Patients 
in the doxycycline group received 100mg daily for 3 months. 
This study found statistically significant improvement in lesion 
counts in both groups, but no statistical difference between 
the groups.42 A smaller open label study with 18 patients used 
the same azithromycin dosing schedule and found inflamma-
tory lesion counts decreased by 89% as compared to baseline 
at 12 weeks and effects were sustained at 4 weeks after treat-
ment.67,68 Azithromycin was well tolerated in the study with only 
minor gastrointestinal discomfort reported in 3 patients. Other 
studies and case reports have reported improvement in rosa-
cea in patients who had failed or were unable to tolerate other 
oral rosacea therapies including doxycycline, metronidazole, 
and isotretinoin.67,68,70,71 Despite some positive data suggest-
ing azithromycin efficacy for the treatment of rosacea, the 
Cochrane review for rosacea interventions concluded that pub-
lished studies investigating azithromycin for rosacea were of 
low quality, recommending more robust studies.23,24,72 Neverthe-
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less, azithromycin remains an alternative oral therapy option 
for PPR.24 

Data are limited on the use of oral clarithromycin for rosacea. 
One study of 25 patients treated with doxycycline 100mg twice 
a day for 1 month and then 100mg daily for 1 month or clar-
ithromycin 250mg twice daily for 1 month followed 250mg daily 
found significant improvement in inflammatory lesion count 
and subjective measures of rosacea in both groups, but the 
study was not powered to compare efficacy between groups.73 

Controversially, there has been conflicting data regarding im-
provement of rosacea after the eradication of H. pylori infection 
with clarithromycin-based regimens.74,75 Given the lack of data 
supporting the efficacy of clarithromycin for rosacea and the 
fact that it is more likely than azithromycin to have GI side ef-
fects and drug interactions, it is not commonly recommended 
for the treatment of rosacea.24

Metronizadole
Topical preparations of metronidazole are used commonly for 
PPR; historically, however, oral metronidazole was also used 
commonly for rosacea. Evidence for the efficacy of oral metro-
nidazole for rosacea is limited and dated.24 A double blind study 
from 1976 of 29 patients with rosacea found that patients treated 
with metronidazole 200mg twice daily experienced significant 
improvements in rosacea based on clinician assessments as 
compared to patients treated with placebo.76 Another study 
from 1980 compared metronidazole to standard of care. In this 
study, patients were treated with metronidazole 200mg twice 
daily or oxytetracycline, an older tetracycline. Both treatment 
groups experienced improvement in rosacea using blinded 
physician severity scales.77 There have been no recent studies 
investigating oral metronidazole for rosacea and it is not com-
monly utilized.24 An important barrier to its use is the fact that 
alcohol ingestion must be completely avoided during treat-
ment with oral metronidazole due to a disulfiram-like reaction. 

Timing of Onset and Duration of Treatment 
Onset of treatment effect and duration of treatment are impor-
tant therapeutic parameters to patients. Moreover, physician 
understanding of therapy onset and treatment duration is 
necessary for providers to appropriately educate patients and 
manage patients’ expectations. In acne, patient understanding 
of treatment onset and duration is associated with improved 
adherence to therapy and thus better outcomes.78

Timing of onset of oral antibiotics for rosacea is often not a 
primary endpoint, nevertheless the information is captured in 
many studies that include serial evaluations of patients with 
rosacea. For the tetracyclines and the macrolides used in rosa-
cea, most of the improvement occurs within the first 4 weeks 
of therapy.42,47,60,67 In a study comparing standard doxycycline 
100mg daily to modified release doxycycline 40mg daily, there 

were similar effect sizes in mean change in inflammatory le-
sion count at 4, 8, 12, and 16 weeks. Seventy-three percent of 
the total mean change occurred within the first 4 weeks, but 
there was continued improvement in lesion count for the entire 
16 week study duration.47 The timing of onset of minocycline in 
rosacea is less well studied. In the DOMINO trial, comparing 
minocycline to doxycycline, the only endpoints examined were 
at 16 and 28 weeks, which does not provide the detail needed 
to assess timing of onset.60 A randomized controlled study com-
paring minocycline 45mg daily with and without azelaic acid 
evaluated subjects at 4,8,12, and 16 weeks.59 In the minocycline 
only group, the mean lesion count decreased by approximately 
53% in the first 4 weeks, after which improvement plateaued. 
Since macrolides have not been studied extensively in rosacea, 
there is little data on timing of onset. In a randomized, open 
label study comparing azithromycin to doxycycline, the great-
est change in mean lesion count in the azithromycin group 
occurred in the first 4 weeks during which mean lesion counts 
decreased by 65%.42 

Although rosacea is a chronic inflammatory disease, oral anti-
biotics that engender antibiotic selection pressure and promote 
bacterial resistance are not a long-term therapeutic solution. 
Generally, long-term treatment has not been studied in rosa-
cea and most of the trials have been limited to 12-16 weeks in 
duration.79  The safety of sub-antibiotic dose doxycycline has 
been evaluated over longer courses of therapy, ranging from 
6 to 9 months.49,80,81 A recent analysis of MarketScans database 
suggests that actual clinical use is consistent with the pub-
lished guidelines. In this study of 72,441 patients with rosacea, 
the mean duration of 145,100 courses of oral antibiotics was 
87.68 days and 79.02% of antibiotic courses were shorter than 
3 months.22 

Importance of Combination Therapy
Topical anti-inflammatory regimens are important as an adjunct 
to be used in combination with oral therapy, and as mainte-
nance therapy after treatment with an oral agent. Commonly 
used topicals include metronidazole, azelaic acid, and ivermec-
tin. These typical agents exhibit a variety of potential modes 
of action including modulation of neutrophil activity and de-
creased ROS formation (metronidazole, azelaic acid), decreased 
cathelicidin pathway activity (azelaic acid, ivermectin), and re-
duction in Demodex mites (ivermectin).69-71 

Combination therapy with oral doxycycline and topical therapy 
including metronidazole, azelaic acid, and ivermectin has been 
shown to enhance treatment effects by inducing a faster onset 
and augmenting the treatment response.82,83,85 A double-blind, 
randomized placebo-controlled study found that mean changes 
in inflammatory lesions were significantly better in patients re-
ceiving sub-antibiotic dose doxycycline and metronidazole 1% 
gel than those receiving sub-antibiotic dose doxycycline alone 
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at weeks 4,8,12, and 16.44  One studying comparing a combina-
tion of doxycycline plus azelaic acid 15% gel versus doxycycline 
plus metronidazole gel 1% in 207 patients with rosacea found a 
trend towards a slightly greater and earlier benefit with the az-
elaic acid regimen than with metronidazole, but the study was 
underpowered to find statistical significance.86 The data on topi-
cal ivermectin 1% in combination with doxycycline are more 
limited. When considering adding topical therapies to rosacea 
treatment regimens, it is important to ensure that the products 
do not further disrupt the stratum corneum, which may be al-
ready impaired in patients with rosacea.87 Additional studies 
are needed to determine the optimal combination of therapies 
in patients with rosacea on oral antibiotics. 

Studies and consensus recommendations have also suggested 
transitioning to topicals as maintenance therapy for rosacea 
after oral antibiotic treatment.56,88,89 A two phase study found 
that after combination therapy of doxycycline 40mg and azelaic 
acid, monotherapy maintenance treatment with topical azelaic 
acid 15% was superior to topical vehicle.82 In both the vehicle 
and the azelaic acid maintenance groups, rosacea worsened af-
ter cessation of doxycycline, but patients receiving azelaic acid 
showed significantly less deterioration in inflammatory lesion 
counts than those receiving vehicle after 8, 16, 20, and 24 weeks 
of maintenance therapy. Additionally, topical azelaic acid use 
was associated with a 33% decrease in relative risk of relapse 
as compared to vehicle.  Thus following discontinuation of oral 
therapy, treatment with topicals should continue as long as the 
condition is adequately controlled with topical therapy.56,82,90

 CONCLUSION 
Conclusion and Antibiotic Stewardship 
Systemic antibiotics have been commonly used for treatment of 
papulopustular rosacea. Tetracyclines, specifically doxycycline, 
are the most commonly prescribed antibiotics for rosacea. Oth-
er antibiotics that can be used include macrolides, most often 
azithromycin, and rarely, metronidazole. Despite the widespread 
use of antibiotics for the treatment of rosacea, only modified 
release, sub-antibiotic dose doxycycline 40mg once daily has a 
specific FDA indication for the treatment of papulopustular ro-
sacea. 

Of the oral antibiotics used in rosacea, doxycycline has the 
strongest supporting data. Minocycline may be as effective 
as doxycycline but has a less favorable side effect profile. 
Azithromycin is reasonable therapeutic option especially in ro-
sacea patients who cannot tolerate or have failed tetracyclines. 
Azithromycin has the advantage of intermittent dosing. There is 
sparse data supporting the use of other macrolides and metro-
nidazole for rosacea. 

With the national and international call to use antibiotics re-
sponsibly due to concerns for microbial selection pressures, 

sub-antibiotic dose doxycycline is the favored treatment for 
rosacea. Sub-antibiotic dose doxycycline provides equivalent 
therapeutic benefit as standard doxycycline dosing without the 
bacterial selection pressure. The use of topical agents as com-
bination therapy with oral therapy and as maintenance therapy 
after oral antibiotic use is discontinued is the recommended ap-
proach. 

At this time, antibiotics are the most effective oral treatment 
we have for papulopustular rosacea. Interestingly, dermatolo-
gists prescribe more systemic antibiotics per prescriber than 
members of any other specialty.91 Given concerns for antibiotic 
resistance, dermatologists are encouraged to maintain a thor-
ough understanding of the appropriate and responsible use of 
systemic antibiotics in rosacea. 
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Background: Patients with skin of color (SOC) and Fitzpatrick skin types (FST) IV–VI frequently develop acne.
Objective: Evaluate subject-reported outcomes after treatment with adapalene 0.3%/ benzoyl peroxide 2.5% gel (0.3% A/BPO) in 
subjects with SOC and moderate to severe acne vulgaris.
Methods: This was an open-label interventional study conducted in 3 countries (Mauritius, Singapore, and USA) in subjects of Asian, 
Latin-American, or black/African-American ethnicity, with an Investigator’s Global Assessment (IGA) of moderate or severe facial acne 
(enrollment 2:1), and FST IV to VI. For 16 weeks, subjects applied 0.3% A/BPO (once daily) and utilized a skin care regimen (oil control 
foam wash and oil control moisturizer SPF30). Assessments included quality of life (QoL) and subject questionnaires, IGA, Investiga-
tor’s Global Assessment of Improvement (GAI), postinflammatory hyperpigmentation (PIH; if present at baseline), and safety.
Results: Fifty subjects were enrolled: 20 Asians, 17 black/African-Americans, and 13 Latin-Americans. Most had FST IV (74%) or V 
(22%), with moderate (70%; IGA 3) or severe (30%; IGA 4) acne. At week 16, 77% of subjects were satisfied or very satisfied with 
treatment, 56% of subjects had an IGA of 0 or 1 (clear/almost clear), and 87% had a good to excellent improvement in GAI. QoL im-
proved throughout the study for all subjects; subject selection of “no effect at all” of acne on QoL increased from 16% of subjects at 
baseline to 55% at week 16. Of those with baseline PIH (60%), all were rated very mild to moderate. By week 16, the majority (75%) 
had no or very mild PIH, and the mean decrease in PIH was 27%. There were no adverse events leading to study discontinuation.
Conclusion: Patients with SOC and moderate or severe facial acne reported high satisfaction with 0.3% A/BPO treatment and experi-
enced good tolerability, improved QoL, treatment efficacy, and improvement in PIH.
Clinicaltrials.gov number: NCT02932267

J Drugs Dermatol. 2019;18(6):514-520.

 ABSTRACT

 INTRODUCTION

Acne vulgaris is a common chronic disorder, constitut-
ing the eighth most prevalent disease with an esti-
mated 9% global prevalence.1 Acne negatively impacts 

quality of life, whereas effective treatment may improve it.2 
Acne is present among people with all Fitzpatrick skin types 
(FST) and ethnicities.3 Patients, including those with darker skin 
tones typically known as skin of color (SOC) with FST IV–VI, 
frequently consult dermatologists for acne. For example, in a 
New York hospital-based dermatology practice, acne was the 
most common reason for visits in both African-American and 
Caucasian patients (28% and 21%, respectively).4 A survey of 

Brazilian dermatologists revealed that acne was the most fre-
quent cause for consultation (8%), with similar rates between 
white and non-white patients.5 Moreover, in Mauritius, a tropi-
cal country which is inhabited by a multi-ethnic population of 
Indian, Asian, Caucasian, and African origin, a hospital-based 
study among young adults revealed acne to be the most com-
mon skin pathology (13%).6

In a photograph-based study of 2895 women of 4 ethnicities, 
acne was more prevalent in African-American and Hispanic 
women (37% and 32%, respectively) than in Continental In-
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ate SOC subject-reported outcomes after 16 weeks of treatment 
with 0.3% A/BPO gel in subjects with moderate to severe acne 
vulgaris of the face.

 METHODS  
Study Design 
This was an open-label, single arm, interventional, 16-week, 
Phase 4 study conducted at 4 sites in 3 countries (Mauritius, 
Singapore, and the USA). Study visits occurred as follows: 
baseline, weeks 2, 8, 12, and 16. Adult subjects had to provide 
informed consent to confirm their participation. When appli-
cable, an additional assent form was signed by minor subjects 
before their enrolment in the study. The study protocol was ap-
proved by IRBs and independent ethics committees (IECs), and 
conformed to the Declaration of Helsinki.

Subjects 
Male or female subjects of Asian, Latin American, or black/
African-American ethnicity with a minimum age of 12 years 
were included in this study. They had either moderate (IGA 3) 
or severe (IGA 4) acne and were enrolled in a 2:1 ratio; all had 
25-100 inflammatory lesions (papules and pustules), 30-150 
non-inflammatory lesions (open and closed comedones) ex-
cluding the nose, and no more than two acne nodules (≥1 cm); 
all were of Fitzpatrick skin phototype IV to VI (ie, burns mini-
mally and always tans well [moderate brown] to never burns, 
deeply pigmented [black] and tans profusely). Key exclusion cri-
teria included subjects with acne conglobata, acne fulminans, 
secondary acne, nodulocystic acne, acne requiring systemic 
treatment, damaged facial skin (eg, sunburned), or severe PIH 
(score >3 on a PIH scale), a history of active or chronic skin 
allergies, lupus, atopic dermatitis, perioral dermatitis, derma-
tomyositis, rosacea, and/or inability to adhere to the wash-out 
periods for other treatments.

Study Treatment 
The investigational product was dispensed to all subjects as 
were the required skin care products. Subjects were to use Ce-
taphil® DermaControl™ Oil control Foam Wash twice daily (in 
the morning and evening), and Cetaphil® DermaControl™ Oil 
control Moisturizer SPF 30 applied once daily in the morning 
and re-applied if exposure to the sun occurred during the day.

Subject-Reported Outcomes
Subject-reported outcomes comprised quality of life (QoL) and 
subject satisfaction questionnaires. The Dermatology Life Qual-
ity Index questionnaire (DLQI) or Children’s Dermatology Life 
Quality Index (cDLQI, for children age ≤16 years) questionnaires 
were completed at baseline (before application of the investi-
gational product), week 12, and week 16/early termination. 
Subject satisfaction questionnaires were administered at week 
12 and week 16/early termination.

dian, Caucasian, and Asian women with lighter phototypes 
(23%, 24%, and 30%, respectively). There was an even greater 
difference in hyperpigmentation between groups.3 Patients 
with SOC are thought to be more prone to developing acne 
and postinflammatory hyperpigmentation (PIH).6 In a survey 
of 324 patients from 7 Asian countries (52% with FST IV), 58% 
had PIH (over 1 year for 65% and over 5 years for 22%), and 
patients reported that PIH was often as, or more bothersome 
than acne itself.7 Similarly, a survey of 280 acne patients from 
8 Latin-American countries identified a high rate of associated 
PIH (78%), lasting 1 year or longer in 47%.8 In the Middle East 
where FST IV–VI are predominant, dermatologists reported that 
PIH was present in 87% of their patients with acne, and per-
sisted for at least 1 year in half (53%) of those affected.9 

Besides photodamage and hyperpigmentation, ethnic differ-
ences between SOC and Caucasian individuals in terms of 
biological characteristics of the skin remains an area of incon-
sistent results.10-11 The risks associated with certain sequelae 
of acne, notably PIH and keloidal or hypertrophic scarring, are 
quite different in SOC and should guide treatment regimens.12 

Topical retinoids remain the foundation of acne treatment.15 A 
topical retinoid with benzoyl peroxide should be first-line thera-
py for the majority of patients with inflammatory or comedonal 
acne, as supported by a current consensus on acne manage-
ment.16 This combination affects 3 out of 4 pathophysiological 
factors in acne: hyperkeratinization, inflammation, and Cutibac-
terium acnes (previously called Propionibacterium acnes).17-18 

There may be concern among dermatologists about using topi-
cal retinoids in patients with SOC due to a potential increased 
risk of irritation and PIH.13-14 This potential risk can be mitigated 
by incorporating a regimen comprising a gentle cleanser and 
moisturizer in order to maximize the therapeutic benefits of 
retinoids.14 

In a larger Phase 3 trial in subjects with moderate and severe in-
flammatory acne,19 Adapalene 0.3%-benzoyl peroxide 2.5% gel 
(Epiduo® Forte/TactuPump Forte™ gel, hereafter 0.3% A/BPO 
gel) demonstrated greater success vs. vehicle than did Ada-
palene 0.1%-benzoyl peroxide 2.5% gel in subjects with severe 
acne in achieving an Investigator's Global Assessment (IGA) of 
"clear" or "almost clear" while demonstrating the same toler-
ability.20 Moreover, in a post-hoc analysis of FST from the same 
study, 0.3% A/BPO gel was found to be effective and equally 
tolerable in both lighter and darker phototypes, however, a low 
number of participants with FST IV-VI were enrolled in the ve-
hicle group.21 

Although 0.3% A/BPO gel has been shown to be effective in 
patients with lighter phototypes, the need remains to further 
assess the efficacy and tolerability of 0.3% A/BPO gel in patients 
with SOC. The main objective of the current study was to evalu-
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Statistical Methods
All endpoints were descriptively summarized for the following 
populations: Intent-to-treat (ITT; all randomized subjects) and 
safety (ITT subjects who applied the study drug at least once). 
The last observation carried forward (LOCF) method was used 
to impute missing efficacy values.

 RESULTS  
Subject Disposition and Demographics/Clinical Characteristics
A total of 50 subjects were enrolled and analyzed in both the 
ITT and safety populations: 20 Asians, 17 black/African-Amer-
icans, and 13 Latin-Americans. The majority (84%) completed 
the study. No subject discontinued the study due to an AE. Of 
8 subjects (16%) who discontinued, 3 subjects (6%) asked to 
withdraw from the study (2 subjects considered the study drug 
ineffective and 1 subject withdrew for a social reason), 4 sub-
jects (8%) were lost to follow-up, and 1 subject (2%) withdrew 
due to pregnancy. 

Demographic/disease characteristics were overall comparable 
between groups (Table 1). A similar proportion of females (48%) 
and males (52%) were enrolled. The average age was 21 years 
old. At baseline, most had FST IV (74%) or V (22%), with moder-
ate (70%; IGA 3) or severe (30%; IGA 4) acne. Baseline PIH was 

Efficacy and Safety Endpoints
To evaluate the efficacy of 0.3% A/BPO gel, IGA of facial acne 
severity was completed at each visit and was rated on a scale 
from 0 (clear) to 4 (severe). Additionally, the Investigator’s 
Global Assessment of Improvement (GAI) was performed, not-
ing improvement compared with baseline on a scale from 0 
(excellent improvement) to 5 (worse) at week 12 and week 16/
early termination.

Safety endpoints included PIH), tolerability, and adverse 
events (AEs). The severity of PIH, if present at baseline, 
was assessed at each visit; any increase in the PIH score 
was reported as an AE. PIH severity was assessed by the in-
vestigator, measured on a scale from 0 (none) to 4 (severe, 
meaning a large number of areas of PIH, large in size, and 
markedly darker than the surrounding skin). Local tolerance 
(erythema, scaling, dryness, stinging/burning) was evaluated 
using a severity score on a scale from 0 (none) to 3 (severe) 
at each visit and recorded by the investigator after discussion 
with the subject. AEs were assessed throughout the study. 

Other Endpoints
A questionnaire regarding the cosmetic acceptability of the 
non-investigational products was completed at week 16/early 
termination. 

TABLE 1.

Baseline Demographics and Disease Characteristics 

Asian
(N=20)

Latin American
(N=13)

Black/ 
African-American 

(N=17)

Total
(N=50)

Age (years)

Mean ± SD 22.4 ± 7.0 17.6 ± 4.4 21.6 ± 6.4 20.9 ± 6.4

Min, Max 15, 49 13, 27 14, 37 13, 49

< 18 years 5 (25.0%) 8 (61.5%) 8 (47.1%) 21 (42.0%)

18-65 years 15 (75.0%) 5 (38.5%) 9 (52.9%) 29 (58.0%)

Gender
Female 10 (50.0%) 5 (38.5%) 9 (52.9%) 24 (48.0%)

Male 10 (50.0%) 8 (61.5%) 8 (47.1%) 26 (52.0%)

Skin Phototype

IV 16 (80.0%) 13 (100.0%) 8 (47.1%) 37 (74.0%)

V 4 (20.0%) 0 (0.0%) 7 (41.2%) 11 (22.0%)

VI 0 (0.0%) 0 (0.0%) 2 (11.8%) 2 (4.0%)

Country

Mauritius 4 (20.0%) 0 (0.0%) 12 (70.6%) 16 (32.0%)

Singapore 16 (80.0%) 0 (0.0%) 0 (0.0%) 16 (32.0%)

United States 0 (0.0%) 13 (100.0%) 5 (29.4%) 18 (36.0%)

IGA (baseline)
3: Moderate 13 (65.0%) 10 (76.9%) 12 (70.6%) 35 (70.0%)

4: Severe 7 (35.0%) 3 (23.1%) 5 (29.4%) 15 (30.0%)

PIH (baseline)

0: None 2 (10.0%) 10 (76.9%) 8 (47.1%) 20 (40.0%)

1: Very mild 6 (30.0%) 2 (15.4%) 5 (29.4%) 13 (26.0%)

2: Mild 9 (45.0%) 1 (7.7%) 1 (5.9%) 11 (22.0%)

3: Moderate 3 (15.0%) 0 (0.0%) 3 (17.6%) 6 (12.0%)

IGA: Investigator's Global Assessment; PIH: postinflammatory hyperpigmentation
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present in 90% of Asian patients, 53% of black/African-Ameri-
cans, and 23% of Latin Americans. On average, subjects had a 
7-year history of acne, and over half (56%) had a 5-year history.

Subject-Reported Outcomes
Quality of Life
QoL (as measured by DLQI/cDLQI scores) improved throughout 
the study, regardless of ethnicity. The percentage of subjects 
reporting “no effect at all” of acne on QoL increased from 16% 
of subjects at baseline to 55% at week 16 (Figure 1A). The per-
centage of subjects reporting a “very large” to “extremely large 
effect” of acne on QoL decreased from 28% at baseline to 4% 
at week 16.

Satisfaction Questionnaire
High levels of subject satisfaction continued through the end of 
the study. Overall, most subjects (88%) were satisfied or very 
satisfied with treatment (from 78% of Asians to 100% of black/
African-Americans). At week 12, the majority (81%) were satis-
fied or very satisfied with treatment effectiveness (from 78% of 
Asians to 90% of Latin-Americans). Approximately 93% of sub-
jects were not bothered or bothered somewhat by treatment 
side effects (ranging from 80% of Latin-Americans to 100% of 
black/African-Americans).  

At week 16, over three-fourths (77%) of subjects were overall 
satisfied or very satisfied with treatment (from 72% of Asians to 
82% of black/African-Americans; Figure 1B). Three-fourths (ap-
proximately 75%) of all subjects were satisfied or very satisfied 
with treatment effectiveness (from 67% of Latin-Americans to 
82% of black/African-Americans). Approximately 89% of sub-
jects were not bothered or bothered somewhat by treatment 
side effects (ranging from 67% of Latin-Americans to 100% of 
black/African-Americans). Half of the entire population (49%) 
were not bothered at all by side effects. 

Efficacy 
IGA improved over time in the study population, and the ma-
jority were graded as IGA 0-2 at weeks 12 and 16. As shown 
in Figure 2, 56% of subjects had an IGA score of 0 or 1 (clear/
almost clear) at week 16. Improvement is illustrated with photo-
graphs of subjects at baseline and week 16 in Figures 4-6.

Good to excellent improvement in GAI was observed for the 
majority across ethnic groups at weeks 12 and 16 (81% and 
87%, respectively). At week 16, this ranged from 67% of Latin-
Americans to 100% of Asians.

Safety 
Of those with PIH at baseline (60%), all were rated very mild to 
moderate. By week 16, the majority (75%) had no or very mild 
PIH; the mean percentage decrease in PIH was 27%. 

FIGURE 1. Patient-reported outcomes with the 0.3% A/BPO gel 
treatment. (A) DLQI/cDLQI: effect of disease on Quality of Life from 
baseline to week 16. (B) Satisfaction at week 16: “Overall, are you 
satisfied with the treatment?”

FIGURE 2. IGA: subjects with “clear/almost clear” skin over time.

(A)              

(B)
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FIGURE 3. Local tolerability (mean scores) (A) Erythema; (B) Scaling; (C) Dryness; (D) Stinging/burning.* 

(A)                          (B)

(C)                          (D)

Local tolerance in terms of erythema, scaling, dryness and sting-
ing/burning is illustrated in Figures 3A-D. Treatment with 0.3% 
A/BPO gel was well-tolerated, with a similar local tolerability 
profile across the entire population. Not surprisingly, there was 
a transitory peak of erythema, stinging/burning, and dryness at 
week 2, which decreased in the following visits. Throughout the 
study, signs and symptoms generally remained at most, mild.

There were no serious or severe AEs related to 0.3% A/BPO gel 
treatment, and no AEs leading to study discontinuation. Seven 
subjects (14%) reported treatment-related AEs but all were mild 
and dermatological in nature: pruritus (2 subjects, 4%), PIH 
change (2 subjects, 4%), skin irritation (1 subject, 2%), and chei-
litis, eschar, and papular rash (1 subject, 2%).

Other Endpoints: Cosmetic Acceptability Questionnaire
The majority of subjects considered that both the moisturizer 
and facial cleanser helped them to continue treatment (84% 
and 96%, respectively), and were a necessary part of their acne 
treatment (78% and 94%, respectively).

 DISCUSSION
Patients with SOC need acne treatment to be adapted to their 
specific presentation of the disease. One of the recent recom-
mendations from a consensus on acne management is that early 
and effective treatment should be used to minimize the potential 
risk for acne scarring.16 In patients with moderate inflammatory 
acne, a six-month randomized trial of 0.1% A/BPO gel suggests 
that treatment reduces the risk of atrophic scar formation com-
pared to vehicle.22 In an open-label trial of 0.3% adapalene gel 
in subjects with a history of acne and moderate to severe facial 
atrophic acne scars, skin texture of the scars improved after 24 
weeks of treatment as reported by over 50% of investigators and 
over 80% of subjects.23 Additionally, in subjects with moderate or 
severe facial acne, a six-month, randomized, vehicle-controlled 
trial demonstrated that 0.3% A/BPO gel prevents and even re-
duces scar formation.24 Therefore, 0.3% A/BPO gel may provide 
greater scarring risk reduction in even more severe acne with 
comparable tolerability, an area which merits further research. 
This is consistent with adapalene’s dose-dependent effect on 
inflammatory markers, suggesting that a higher potency of  

*Stinging/burning was not assessed at baseline
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FIGURE 4. Photographs of subject from the black/African-American 
ethnic group at (A) baseline (moderate [IGA 3]) and (B) week 16 (almost 
clear [IGA 1]).

FIGURE 5. Photographs of subject from the Asian ethnic group at (A) 
baseline (moderate [IGA 3]) and (B) week 16 (almost clear [IGA 1]).

FIGURE 6. Photographs of subject from the black/African-American 
ethnic group at (A) baseline (moderate [IGA 3]) and (B) week 16 (mild 
[IGA 2]).

(A)               (B)

(A)               (B)

(A)               (B)

A/BPO can exert a greater anti-inflammatory effect in patients 
with more severe acne.25 

In this study, treatment with 0.3% A/BPO gel in subjects with 
SOC and moderate or severe facial acne was effective with IGA 
success increasing over time in the entire population. As 0.3%  
A/BPO gel has previously been found to be effective in achieving 

acne treatment success regardless of age or gender26 and in all 
skin phototypes,21 our results similarly indicate that treatment 
can be effectively and safely used, not only in lighter skin photo-
types, but also in the population of patients with SOC.

Treatment with 0.3% A/BPO gel was well-tolerated, with no 
AE leading to study discontinuation. Local tolerability of 0.3%  
A/BPO gel was consistent with previous results from a Phase 
3 trial that found tolerability to be similar to that of the 0.1%  
A/BPO gel formulation.27 Importantly, efficacy and safety results 
were reflected in the high levels of overall subject satisfaction. 
An encouraging result of the present study was that PIH did 
not worsen in subjects who were affected at baseline; it even 
improved in some by the end of the study. Although some der-
matologists may be hesitant to prescribe retinoids in patients 
with SOC,14 they may be reassured by the results of this study: 
the use of 0.3% A/BPO gel yielded no observed increased risk 
of PIH. Nevertheless, although the results of this study are reas-
suring, this was a single-arm study and its primary objective 
was to assess subject-reported outcomes, not PIH. Combination 
of a higher strength retinoid and BPO, as with 0.3% A/BPO gel, 
provides a powerful treatment option for patients with SOC and 
moderate to severe acne, without compromising safety.

Limitations to this study included the open-label design. Of note, 
however, these results are similar to those of randomized con-
trolled trials. The real-life findings of this study provide useful 
information regarding the safety and tolerability profile of this 
treatment in patients with SOC. The small number of subjects 
enrolled makes it difficult to draw conclusions for individual eth-
nic groups; nevertheless, the study was not designed for this.

Practices that may reduce skin irritation and improve compli-
ance with 0.3% A/BPO gel use are important to address in a 
clinician-patient discussion. The roles of moisturizers and sun-
screens are essential, and, in combination with acne treatment, 
have been shown to lead to high levels of subject satisfaction, 
improved adherence, and favorable tolerability.29-30 In this study, 
these products were perceived by patients to be a necessary 
part of their acne treatment and also helpful in ensuring con-
tinuation of treatment with 0.3% A/BPO gel. Patient education 
should, therefore, reinforce the use of skin care products. The 
observed improvement in quality of life and possibly PIH, which 
may be of more concern to patients than acne itself, may, in 
turn, aid the patient in adherence to treatment.

 CONCLUSIONS
In this study, subjects with SOC from Asian, black/African-Amer-
ican, and Latin-American ethnicities, and with moderate or 
severe facial acne, reported high levels of satisfaction with 0.3% 
A/BPO gel treatment. They also experienced favorable tolerabil-
ity, improved QoL, treatment efficacy, and no worsening of PIH 
with improvement observed in some subjects.

Do Not Copy
Penalties Apply



Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

520

Journal of Drugs in Dermatology
June 2019  •  Volume 18  •  Issue 6

 

J. DuBois, G. Chun Wei Ong, G. Petkar, et al

22. Alexis AF, Cook-Bolden FE, York JP. Adapalene/benzoyl peroxide gel 
0.3%/2.5%: a safe and effective acne therapy in all skin phototypes. J Drugs 
Dermatol. 2017;16(6):574-581.

23. Dréno B, Tan J, Rivier M, Martel P, Bissonnette R. Adapalene 0.1%/benzoyl 
peroxide 2.5% gel reduces the risk of atrophic scar formation in moderate 
inflammatory acne: a split-face randomized controlled trial. J Eur Acad Der-
matol Venereol. 2017;31:737-742.

24. Loss MJ, Leung S, Chien A, et al. Adapalene 0.3% gel shows efficacy for the 
treatment of atrophic acne scars. Dermatol Ther (Heidelb). 2018; 8(2):245-
257.

25. Dréno B, Bissonnette R, Gagné-Henley A, et al. Prevention and reduction of 
atrophic acne scars with adapalene 0.3%/benzoyl peroxide 2.5% gel in sub-
jects with moderate or severe facial acne: results of a 6-month randomized, 
vehicle-controlled trial using intra-individual comparison. Am J Clin Derma-
tol. 2018;19(2):275-286. 

26. Tenaud I, Khammari A, Dreno B. In vitro modulation of TLR-2, CD1d and IL-
10 by adapalene on normal human skin and acne inflammatory lesions. Exp 
Dermatol. 2007;16(6):500-6.

27. Stein Gold L, Werschler WP, Mohawk J. Adapalene/benzoyl peroxide gel 
0.3%/2.5%: effective acne therapy regardless of age or gender. J Drugs 
Dermatol. 2017;16(6):582-589.

28. Stein Gold L, Weiss J, Rueda MJ, et al. Moderate and severe inflamma-
tory acne vulgaris effectively treated with single-agent therapy by a new 
fixed-dose combination adapalene 0.3 %/benzoyl peroxide 2.5 % gel: a ran-
domized, double-blind, parallel-group, controlled study. Am J Clin Dermatol. 
2016;17(3):293-303.

29. Del Rosso JQ, Brandt S. The role of skin care as an integral component in 
the management of acne vulgaris: part 2: tolerability and performance of a 
designated skin care regimen using a foam wash and moisturizer SPF 30 
in patients with acne vulgaris undergoing active treatment. J Clin Aesthet 
Dermatol. 2013;6(12):28-36.

30. Kim MR, Kerrouche N. Combination of benzoyl peroxide 5% gel with liquid 
cleanser and moisturizer SPF 30 in acne treatment results in high levels of 
subject satisfaction, good adherence and favorable tolerability. J Dermatolog 
Treat. 2018; 29(1):49-54.

AUTHOR CORRESPONDENCE

Janet DuBois MD
E-mail:................……....................  duboismd@driresearchsite.com

 DISCLOSURE
Drs. DuBois, Ong, and Petkar are principal investigators for Gal-
derma. Dr. Almeida has served as a researcher for Galderma 
and Dr. Alexis is a consultant for Galderma. Dr. Chavda is an 
employee of Galderma, and Mr. Kerrouche is a previous em-
ployee of Galderma. 

Funding sources: This study was funded by Galderma R&D.

ACKNOWLEDGMENT 
The authors would like to thank Galadriel Bonnel, PhD, for edito-
rial assistance.

 REFERENCES
1. Tan JK, Bhate K. A global perspective on the epidemiology of acne. Br J 

Dermatol. 2015;172 Suppl 1:3-12.
2. Thomas DR. Psychosocial effects of acne. J Cutan Med Surg. 2004;8 Suppl 

4:3-5.
3. Perkins AC, Cheng CE, Hillebrand GG, et al. Comparison of the epidemiol-

ogy of acne vulgaris among Caucasian, Asian, Continental Indian and African 
American women. J Eur Acad Dermatol Venereol. 2011;25(9):1054-60.

4. Alexis A.F., Sergay A.B., Taylor S.C. 2007. Common dermatologic disorders in 
skin of color: a comparative practice survey. Cutis. 2007, Vol. 80.

5. Miot HA, Penna GO, Ramos AMC, et al. Profile of dermatological consulta-
tions in Brazil (2018). An Bras Dermatol. 2018;93(6):916-928.

6. Kawshar T, Rajesh J. Sociodemographic factors and their association to 
prevalence of skin diseases among adolescents. Our Dermatol Online. 
2013;4(3):281-286.

7. Alexis AF, Harper JC, Stein Gold LF, Tan JKL. Semin Cutan Med Surg. 
2018;37(3S):S71-S73.

8. Abad-Casintahan F, Chow SK, Goh CL, et al. J Dermatol. 2016;43(7):826-8.
9. Almeida LM, Maria Isabel Barona MI, Beltran AFM, et al. Prospective online 

survey confirms high frequency of post-inflammatory hyperpigmentation in 
Latin America. Data on file.

10. Abanmi A, Al-Enezi M, Al Hammadi A, Galadari I, Kibbi AG, Zimmo S. Survey 
of acne-related post-inflammatory hyperpigmentation in the Middle East. J 
Dermatolog Treat. 2018:1-4.

11. Kligman AM, Shelley WB. An investigation of the biology of the sebaceous 
gland. J Invest Dermatol. 1958; 30(3):99-125. 

12. Grimes P, Edison BL, Green BA, Wildnauer RH. Evaluation of inherent differ-
ences between African American and white skin surface properties using 
subjective and objective measures. Cutis. 2004; 73(6):392-6. 

13. Davis EC, Callender VD. A review of acne in ethnic skin: pathogenesis, clini-
cal manifestations, and management strategies. J Clin Aesthet Dermatol. 
2010; 3(4):24-38.

14. See JA, Goh CL, Hayashi N, Suh DH, Casintahan FA. Optimizing the use 
of topical retinoids in Asian acne patients. J Dermatol. 2018;45(5):522-528.

15. Callender VD. Acne in ethnic skin: special considerations for therapy. Derma-
tol Ther. 2004;17(2):184-95.

16. Leyden J, Stein-Gold L, Weiss J. Why topical retinoids are mainstay of ther-
apy for acne. Dermatol Ther (Heidelb). 2017;7(3):293-304.

17. Thiboutot DM, Dréno B, Abanmi A, et al. Practical management of acne for 
clinicians: an international consensus from the Global Alliance to Improve 
Outcomes in Acne. J Am Acad Dermatol. 2018;78(2 Suppl 1):S1-S23.e1.

18. Leyden JJ, Preston N, Osborn C, Gottschalk RW. In-vivo effectiveness of 
adapalene 0.1%/benzoyl peroxide 2.5% gel on antibiotic-sensitive and re-
sistant Propionibacterium acnes. J Clin Aesthet Dermatol. 2011;4(5):22-6.

19. Dréno B, Pécastaings S, Corvec S, Veraldi S, Khammari A, Roques C. Cuti-
bacterium acnes (Propionibacterium acnes) and acne vulgaris: a brief look 
at the latest updates. J Eur Acad Dermatol Venereol. 2018;32 Suppl 2:5-14.

20. Stein Gold L, Weiss J, Rueda MJ, et al. Moderate and severe inflamma-
tory acne vulgaris effectively treated with single-agent therapy by a new 
fixed-dose combination adapalene 0.3 %/benzoyl peroxide 2.5 % gel: a ran-
domized, double-blind, parallel-group, controlled study. Am J Clin Dermatol. 
2016;17(3):293-303.

21. Weiss J, Stein Gold L, Leoni M, et al. Customized single-agent therapy man-
agement of severe inflammatory acne: a randomized, double-blind, parallel-
group, controlled study of a new treatment—adapalene 0.3%-benzoyl per-
oxide 2.5% gel. J Drugs Dermatol. 2015;14(12):1427-35.

Do Not Copy
Penalties Apply



Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

“The ultimate kit for preventing and correcting 
multiple signs of aging, the Skin Care Management 
System continues to reign Supreme—it’s won our 
award nine times!”

— NewBeauty

2019 WINNER
BEST ANTI-AGING SYSTEM

Do Not Copy
Penalties Apply

https://www.janmarini.com


Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

June 2019 522 Volume 18  •  Issue 6

Copyright © 2019 ORIGINAL ARTICLE Journal of Drugs in Dermatology

SPECIAL TOPIC

Safety and Effectiveness of Microfocused Ultrasound  
for Treating Erythematotelangiectatic Rosacea

Joel Schlessinger MD,a Mark Lupin MD FRCPC,b David McDaniel MD,c Rosalyn George MDd

aSkin Specialists PC, Omaha, NE
bCosmedica Laser Center, Victoria, BC Canada
cLaser & Cosmetic Center, Virginia Beach, VA 

dWilmington Dermatology Center, Wilmington, NC

Background: Anecdotal reports indicate the use of microfocused ultrasound with visualization (MFU-V) improves facial redness. 
Objective: The purpose of this pilot study was to assess the safety and effectiveness of MFU-V for improving the signs and symptoms 
of erythematotelangiectatic rosacea.
Methods & Materials: Healthy adults with a clinical diagnosis of erythematotelangiectatic rosacea were enrolled (N=91). Eligible 
subjects had baseline Clinician Erythema Assessment (CEA) scores ≥3 and Patient Self-Assessment (PSA) of erythema scores ≥2. 
Subjects were randomized to receive one or two low-density MFU-V treatments or one or two high-density MFU-V treatments. Sub-
jects were evaluated at 90, 180, and 365 days after treatment. The primary effectiveness endpoint was treatment success, defined as 
a 1-point change in CEA scores at 90 days post-treatment. 
Results: Across groups, 75 to 91.3% of subjects achieved treatment success at 90 days post-treatment. Notable adverse events in-
clude bruising (44%), tenderness/soreness (43%), and redness (35%). Treatment results were sustained, lasting up to 1 year. Subject 
satisfaction was high based on self-assessment questionnaires.
Conclusion: The results of this study demonstrated that a single, high-density MFU-V treatment may be effective for treating erythe-
matotelangiectatic rosacea. Based on these results, a large, randomized controlled study of single, high-density MFU-V treatment for 
erythematotelangiectatic rosacea is warranted.

J Drugs Dermatol. 2019;18(6):522-531.

 ABSTRACT

 INTRODUCTION

Rosacea is a chronic, cutaneous inflammatory syn-
drome that most commonly affects the convexities of 
the central face, including the cheeks, chin, nose, eyes, 

and central forehead. Often characterized by remissions and ex-
acerbations, it manifests as various combinations of cutaneous 
flushing, erythema, telangiectasia, edema, papules, pustules, 
ocular lesions and rhinophyma.1 Individuals are typically af-
fected by some, but not all, of these characteristics, based on 
the form of rosacea they encounter.

The different forms of rosacea include erythematotelangiec-
tatic (ETT), papulopustular (PP), phymatous, and ocular.2 The 
causes of rosacea are poorly understood, but appear to involve 
chronic inflammation, environmental triggers, ingested foods, 
and microorganisms, either alone or in combination.2 Although 
it occurs primarily among elderly, fair-skinned individuals, the 
prevalence of rosacea is poorly characterized. Estimates range 
from 5% in the US and Russia3,4 to 10-13% in Sweden and Ger-
many.1,4 The primary clinical feature of ETT rosacea is transient 
or persistent facial erythema which, if left untreated, may prog-
ress to disfiguring papules or pustules.5,6 Consequently, patients 

with rosacea have a higher incidence of social embarrassment, 
social anxiety, depression, stigmatization and decreased self-
esteem5,7-9 leading to diminished quality of life.5,10-12

The only FDA-approved systemic agent for treating rosacea 
is a modified-release doxycycline product.13 This agent is only 
indicated for the treatment of inflammatory papules and pus-
tules associated with rosacea in adult patients. It is not effective 
for treating generalized erythema.13 Carvedilol, a nonselective 
β-blocker with α-1 blocking activity, has been used off-label to 
treat erythema and flushing.14 Other systemic agents, which 
are used off-label, for treating rosacea-related papules and 
pustules include tetracyclines, macrolides, metronidazole, and 
isotretinoin.14

Azelaic acid gel is FDA-approved for the topical treatment of in-
flammatory papules and pustules of mild-to-moderate rosacea; 
however, the efficacy of this product for treating erythema in 
the absence of papules and pustules has not been evaluated.15 

The only FDA-approved topical product for persistent facial 
flushing is brimonidine tartrate gel, an α-2 agonist,16 while topi-
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Exclusion Criteria
Subjects with the following conditions or disorders were ex-
cluded from study participation: >5 prominent (>0.2 mm wide) 
telangiectasias in the areas to be treated with the exception 
of the lateral sides of the nose; other forms of rosacea (papu-
lopustular, phymatous, ocular rosacea, rosacea conglobata, 
rosacea fulminans, isolated rhinophyma, isolated pustulosis 
of the chin) or concomitant facial dermatoses similar to rosa-
cea (peri-oral dermatitis, demodicidosis, facial keratosis pilaris, 
seborrheic dermatitis, or acute lupus erythematosus); ≥3 facial 
inflammatory rosacea lesions (papules or pustules); intense 
flushing due to a single trigger, such as post-menopausal hot 
flashes or particular food vs. both intense and less intense 
flushing due to many common triggers; current treatment 
with monoamine oxidase inhibitors, barbiturates, opiates, 
sedatives, systemic anesthetics, α-agonists, or anticoagulants; 
chronic non-steroidal anti-inflammatory drugs within the past 4 
weeks; topical brimonidine tartrate within the previous 2 weeks; 
systemic corticosteroid or immunosuppressive drugs or anti-
pruritic drugs including antihistamines within 24 hours of study 
visits; <3 months of stable dose therapy with tricyclic antide-
pressants, cardiac glycosides, β-blockers or other vasodilating 
antihypertensives; current diagnosis of Raynaud’s syndrome, 
thromboangiitis obliterans, orthostatic hypotension, severe 
cardiovascular disease, cerebral or coronary insufficiency, renal 
or hepatic impairment, scleroderma, Sjögren’s syndrome, or 
clinically diagnosed depression (unless on a stable treatment 
regimen); history of post-inflammatory hyperpigmentation; 
presence of an active systemic disease that may affect wound 
healing; severe solar elastosis; significant scarring that would 
interfere with assessing treatment results; open wounds or le-
sions in the intended treatment area; acne vulgaris; active or 
metallic implants in the treatment area; marked facial asymme-
try, ptosis, excessive dermatochalasis, deep dermal scarring, or 
thick sebaceous skin in the areas to be treated; chronic drug 
or alcohol abuse or smoking (timeframe, past 5 years); history 
of  autoimmune disease, Bell’s palsy, epilepsy or diabetes; mi-
crodermabrasion or glycolic acid peels in the treatment areas 
(4 weeks) prior to study participation; treatment with injectable 
dermal fillers including hyaluronic acid (12 months), calcium 
hydroxyapatite (12 months), long-lasting hyaluronic or poly-L-
lactic acid (24 months) or permanent fillers (ever); neurotoxins 
(3 months); ablative resurfacing laser treatment; nonablative, 
rejuvenative laser or light treatment (6 months); surgical derm-
abrasion or deep-facial peels; use of systemic retinoids (6 
months) or topical retinoids (2 weeks); concurrent enrollment 
or participation in any study involving the use of investigational 
devices or drugs (30 days).

Study Procedures
The Screening Visit occurred within 14 days of the Baseline 
Visit and included a review of subject medical history, current 
medications, inclusion and exclusion criteria, a physical ex-

cal oxymetazoline hydrochloride, an α-1A agonist, is approved 
for persistent facial erythema. Topical ivermectin and metro-
nidazole are approved for treating papulopustular rosacea.17,18 

Approved energy-based treatments for rosacea include radiofre-
quency,19 lasers20 and intense-pulsed-light devices.21 Some, but 
not all, patients with rosacea achieve beneficial results with cur-
rently available systemic, topical, and energy-based therapies.  

In contrast to systemic and topical treatments for rosacea, the 
current study evaluated a noninvasive aesthetic device that 
uses microfocused ultrasound (MFU) to produce small (<1 mm3) 
thermal lesions or coagulation zones within the dermal and 
subdermal layers of the skin (Ultherapy® System; Merz North 
America, Raleigh, NC).22 Following treatment with MFU, heated 
collagen in the skin immediately contracts, followed by neo-
collagenesis and collagen remodeling.23 The result is tightening 
and lifting of lax skin. The device can also perform ultrasound 
imaging, which ensures the device is properly coupled to the 
dermis for safe energy delivery and to visualize non-target tis-
sues, such as bone (MFU-V; DeepSEE®; Merz North America, 
Raleigh, NC). In the US, the MFU-V device is FDA cleared for 
lifting the brow,24,25 submental, and neck tissue,26 and improv-
ing lines and wrinkles of the décolleté.9,27

When used for other indications, anecdotal reports indicate the 
use of MFU-V improves facial redness. We hypothesized that 
using MFU-V to create focal lesions in the dermis and sub-
dermis and coagulate blood vessels in the superficial plexus 
would reduce the increased blood flow in the skin of individuals 
with rosacea. The objective of this pilot study was to assess the 
safety and effectiveness of MFU-V for improving the signs and 
symptoms of erythematotelangiectatic rosacea.

 MATERIALS AND METHODS  
Study Subjects
Healthy male and female subjects 18 to 65 years old with a 
clinical diagnosis of erythematotelangiectatic rosacea were en-
rolled. Eligible subjects had a Clinician Erythema Assessment 
(CEA) score ≥3 and a Patient Self-Assessment (PSA) of ery-
thema score ≥2 at Screening and at Baseline (day 0). Subjects 
agreed not to undergo any other treatment for rosacea during 
the study and follow-up period, to refrain from the use of aspirin 
and other nonsteroidal anti-inflammatory drugs (NSAIDs) prior 
to each study treatment, and from chronic use of NSAIDs during 
the entire post-treatment study period. Prior, chronic NSAID us-
ers agreed to undergo a 4-week washout period before the first 
treatment. Subjects also expressed their willingness to contin-
ue their current skin-care regimen and to comply with protocol 
requirements, including follow-up visits and abstaining from 
exclusionary procedures for the duration of the study. Subjects 
of childbearing potential provided a negative urine pregnan-
cy test result and were not lactating at Visit 1 and agreed to 
use an acceptable method of birth control during the study.  
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It is important to note that after three subjects were treated in 
each group, the protocol was amended to exclude the third 
treatment session due to excessive patient discomfort. Regard-
ing the reasoning for the worsening pain, it can be reasonably 
expected that the cumulative effect of treating the same areas 
of the midface in intervals of 2 weeks between each treat-
ment session may lead to increased pain and discomfort. The 
amended protocol specified that enrolled subjects would be 
randomized to receive either one or two low-density (Group 
A or B) or one or two high-density (Group C or D) MFU treat-
ments administered 14±4 days apart (with the exception of the 
nose area, which received a single-depth treatment). Remain-
ing subjects were randomized to one of four dual-depth MFU-V 
treatment groups:  

• Group A received one low-density treatment;
• Group B received two low-density treatments;
• Group C received one high-density treatment; and
• Group D received two high-density treatments.

Effectiveness Measures
Subjects were evaluated at 90±14 days, 180±21 days and 
365±30 days after treatment. During each evaluation, the same 
five 2-D digital images were obtained and the Clinician Erythe-
ma Assessment (CEA), Patient Self-Assessment (PSA) (Table 1) 
and the Dermatology Life Quality Index (DLQI) were completed. 
DLQI scores ranged from 0-1 (No effect), 2-5 (Small effect), 6-10 
(Moderate effect), 11-20 (Very large effect), and 21-30 (Extremely 
large effect). The CEA and PSA scales were specifically devel-
oped and statistically validated for evaluating erythema.28,29 At 
baseline and each follow-up visit, a colorimeter (Konica Minolta 
CR-10; Konic Minolta Sensing Americas, Inc., Ramsey, NJ) was 
used to measure the level of redness, yielding an objective as-
sessment of erythema intensity. Colorimetric measurements, 
evaluating only the red-green spectrum, were obtained on the 
left and right cheeks, at the intersection of the mid-pupil line, 
and lateral to the nasal crease; for each subject, the mean of 
these three measurements was used in the study analyses. The 

amination, a urine pregnancy test, if applicable, and informed 
consent. In addition, five, standardized, digital 2-D images were 
obtained using fixed camera and lighting conditions as follows: 
front, right 45°, left 45°, right 90°, and left 90° (Visia®, Canfield 
Scientific, Inc., Parsippany, NJ). Baseline evaluations included 
the Rosacea Classification Assessment (rosacea scorecard), 
Dermatology Life Quality Index (DLQI) Assessment, colorimeter 
assessment, vertical (mid-pupil line) and horizontal (lateral to 
the nasal crease) measurements, and a urine pregnancy test 
(as needed).

Prior to the initial treatment, areas of skin to be treated were iden-
tified. The first MFU-V treatment was performed within 14 days 
of the baseline visit and the second treatment was performed 
14 days after the first treatment. Ultrasound gel was applied to 
the transducer, which was placed on the targeted skin surface, 
and an ultrasound image was obtained. An image was obtained 
for each area of the proposed treatment area with the MFU-V 
device to ensure coupling between the transducer and skin and 
to avoid non-target tissue, such as bone. One hour prior to each 
treatment, subjects were administered ibuprofen 800 mg. Five 
different MFU transducers were available for use, with up to 
three different, dual-depth transducers used on each subject: 

1. 4 MHz with a 4.5 mm focal depth 
2. 7 MHz with a 3.0 mm focal depth 
3. 7 MHz with a 3.0N mm focal depth 
  (narrow version of transducer 2) 
4. 10 MHz with a 1.5 mm focal depth
5. 10 MHz with a 1.5N mm focal depth 
  (narrow version of transducer 4)

The first transducer used was the 4-4.5mm, then the 7-3.0mm 
or 7-3.0N mm, followed by the 10-1.5N mm. During the proce-
dure, multiple treatment MFU-V lines 2 to 3 mm apart and 25 
mm long were placed within the target area. The planned en-
ergy delivery was 0.90 joules for the 4-4.5 mm transducer, 0.30 
joules for the 7-3.0 mm and 7-3.0N mm transducers, and 0.18 
joules for the 10-1.5N mm transducer. 

The initial protocol specified that enrolled subjects would be 
randomized to one of four dual-depth MFU-V treatment groups 
(Figures 1 and 2):

• Group A received two low-density treatments;
• Group B received three low-density treatments;
• Group C received two high-density treatments; and
• Group D received three high-density treatments.

Low density treatment consisted of a minimum of 15 treat-
ment lines per treatment square while high-density treatment 
consisted of a minimum of 30 treatment lines per square. Each 
treatment line required approximately 3 seconds to perform. 

TABLE 1.

Effectiveness Measures

Scale Scores
Clinician Erythema 

Assessment
Patient Self-Assessment

0, Clear
Clear skin with no 
signs of erythema

Clear of 
unwanted redness

1, Almost Clear
Almost clear; 
slight redness

Nearly clear of 
unwanted redness

2, Mild
Mild erythema; 
definite redness

Somewhat more 
redness than I prefer

3, Moderate
Moderate erythema; 

marked redness
More redness 
than I prefer

4, Severe
Severe erythema; 

fiery redness
Completely 

unacceptable redness
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FIGURE 1. Treatment maps for Groups A and B. Initially, Group A 
received two low-density treatments and Group B received three 
low-density treatments; however, after three subjects were treated in 
each group, the protocol was amended to one low-density treatment 
in Group A and two low-density treatments in Group B. Low density 
treatment consisted of a minimum of 15 treatment lines per treatment 
square while high-density treatment consisted of a minimum of 30 
treatment lines per square.

FIGURE 2. Treatment maps for Groups C and D. Initially, Group C 
received two high-density treatments and Group D received three 
high-density treatments; however, after three subjects were treated in 
each group, the protocol was amended to one high-density treatment 
in Group C and two high-density treatments in Group D. Low density 
treatment consisted of a minimum of 15 treatment lines per treatment 
square while high-density treatment consisted of a minimum of 30 
treatment lines per square.
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Rosacea Classification Assessment (rosacea scorecard) was 
completed during the 180-day assessment. 

The primary endpoint was the change in baseline erythema as-
sessed on the 5-point CEA scale at 90 days post-treatment. A 
1-grade improvement for CEA and PSA Scales represents an ef-
fect that is noticeable by both investigators and patients and is 
considered clinically relevant. Therefore, similar to other stud-
ies,30 treatment success was defined as 1-grade improvement 
on the CEA Scale. Secondary endpoints included the CEA Scale 
scores at all other post-treatment time points and the PSA, 
DLQI, and colorimetry at all post-treatment time points.

Safety Measures
Facial sensory and motor assessments were performed be-
fore and after each MFU-V treatment. If a subject experienced 
a nerve-related adverse event such as numbness, paresthesia, 
and/or muscle weakness from the first treatment, the second 
treatment was not to be performed. Treatment discomfort was 
assessed using a validated 11-point (0-10) Numeric Rating 
Scale.31 Pain scores were obtained following each treated area 
and for each treatment depth and a mean pain score was de-
termined for area and treatment depth. Adverse events were 
elicited from each subject at each visit and by phone approxi-
mately 3 days after each treatment. During each follow-up visit, 
subjects were queried about changes in concomitant medica-
tions and the treatment area was visually examined. Additional 
pregnancy testing was performed at the 180- and 365-day time 
points. 

The Rosacea Classification Assessment was completed at the 
180-day visit to determine if other aspects of rosacea had re-
mained the same, improved or worsened. This evaluation 
included an assessment of Post-Erythema Revealed Telangiec-
tasia (PERT) in which initially indistinguishable telangiectasias 
in the intensely red skin are observed after the erythema fades.

Data Analysis
Categorical variables were summarized as frequencies and per-
centages in each category. Continuous and ordinal variables 
were summarized as number of subjects (n), means, stan-
dard deviations, medians, and ranges (min, max). The primary 
effectiveness analysis was performed using subjects who com-
pleted the 90-day assessment. This was a pilot study intended 
to gather data for generating sample size estimates for a future 
pivotal trial. It was estimated that a sample size of 80 subjects 
(20 subjects per group) with 90-day data would achieve a two-
sided 95% confidence interval of 20%, assuming a population 
success rate of 75%. All statistical programs were written in 
SAS® version 9.2 (SAS Institute, Inc., Cary, NC).

Ethics
Each subject provided informed consent prior to participating 

in any study-related activities. Subjects also provided consent 
for study-required photography and agreed to adhere to pho-
tography procedures, such as removing jewelry and avoiding 
makeup. This study protocol and related documents were ap-
proved by the Institutional Review Board at the University of 
Texas Southwestern Medical Center, Dallas, TX.

TABLE 2.

Demographics and Baseline Characteristics

Characteristic, N=88
Mean (SD) min, max, 

or n (%)

Overall Mean Age (SD), min, max 49.8 (9.6), 21, 65

Mean Age (SD); Median (min, max)

 Group A, n=20 49.2 (9.4); 49.5 (21, 60)

 Group B, n=22 51.5 (9.0); 49.5 (31, 64)

 Group C, n=24 48.9 (11.4); 53.0 (24, 65)

 Group D, n=22 49.6 (8.4); 51.5 (32, 61)

Overall Mean BMI (SD), min, max 28.7 (5.1), 19.9, 49.6

Mean BMI (SD); Median (min, max)

 Group A, n=20 27.5 (6.6); 25.3 (19.9, 49.6)

 Group B, n=22 30.3 (5.3); 29.9 (20.7, 42.0)

 Group C, n=24 27.8 (4.2); 27 (20.2, 37.8)

 Group D, n=22 29 (4.0); 28.9 (21.2, 37.3)

Gender, n (%)

 Female 79 (89.8)

 Male 9 (10.2)

Ethnicity, n (%)

 Non-Hispanic/Non-Latino 88 (100.0)

Race, n (%)

 White 88 (100.0)

Fitzpatrick Skin Type, n (%)

 I 5 (5.7)

 II 36 (40.9)

 III 47 (53.4)

Clinician Erythema Assessment (scale of 0-4)

 3 – Moderate 77 (87.5)

 4 – Severe 11 (12.5)

Patient Self-Assessment of Erythema (scale of 0-4)

 2 – Mild 4 (4.5)

 3 – Moderate 72 (81.8)

 4 – Severe 12 (13.6)

Treatment Groups, n

 Group A - Low Density, 1 Tx + 2 Txa 17 + 3

 Group B - Low Density, 2 Tx + 3 Txa 19 + 3

 Group C - High Density, 1 Tx + 2 Txa 21 + 3

 Group D - High Density, 2 Tx + 3 Txa 19 + 3

  TOTAL 88

a12 subjects received two or three treatments prior to the protocol amendment 
which reduced the number of treatments to one or two.
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 RESULTS  
Among the 91 enrolled subjects, three were screen failures; 88 
subjects were randomized and treated and most completed the 
90-day (n=84), 180-day (n=84), and 365-day (n=81) follow-up 
evaluations. The enrolled subjects were predominately female 
(89.8%) and white (100%); however, there were no significant 
differences across groups with respect to age or body mass 

index (BMI). Demographics and baseline characteristics are 
summarized in Table 2. 

Effectiveness Endpoints
The primary endpoint assessing change in baseline CEA scale 
scores at 90 days post-treatment and subjects achieving treat-
ment success are summarized in Table 3. Across groups, 75 to 
91.3% of subjects achieved treatment success. The secondary 
endpoints of CEA Scale scores at days 180 and 365 are sum-
marized in Table 4, PSA Scale scores are summarized in Table 
5, mean DQLI scores are summarized in Table 6, and changes in 
mean colorimeter values are summarized in Table 7. The results 
of a cross-analysis of top-performing treatments groups, based 
on CEA, PSA, and colorimeter measures of effectiveness, are 
shown in Table 8. It should be noted that this study was not 
powered for effectiveness. 

Safety Outcomes
The use of pretreatment analgesics is summarized in Table 9. 
Mean pain scores for each treatment group are summarized in Ta-
ble 10. Some pain scores were not recorded correctly for the nose 

TABLE 3.

Primary Endpoint: 90-Day Clinician Erythema Assessment (CEA) (n=84)a

Baseline CEA Assessment Clear
Almost  
Clear

Mild Moderate Severe Total
Success 

(n)
Percent (95% CI)

Overall

 3, Moderate 1 16 43 14 0 74 Yes (69) 82.1% (72.3%, 89.7%)

 4, Severe 0 0 0 9 1 10 No (15) 17.9%

Group A 

 3, Moderate 1 3 9 4 0 17 Yes (15) 75.0% (50.9%, 91.3%)

 4, Severe 0 0 0 2 1 3 No (5) 25.0%

Group B

 3, Moderate -- 7 10 5 -- 22 Yes (17) 77.3% (54.6%, 92.2%)

 4, Severe -- -- -- -- No (5) 22.7%

Group C

 3, Moderate -- 5 13 2 -- 20 Yes (21) 91.3% (72.0%, 98.9%)

 4, Severe -- 0 0 3 -- 3 No (2) 8.7%

Group D

 3, Moderate -- 1 11 3 -- 15 Yes (16) 84.2% (60.4%, 96.6%)

 4, Severe -- 0 0 4 -- 4 No (3) 15.8%

aThe 90-day visit was completed by 84 of the 88 enrolled patients.

TABLE 4.

Secondary Endpoint: 180- and 365-Day Clinician Erythema Assess-
menta

Treatment 
Groups

180-Day 
Visit 

(n=84)

≥1-Grade 
Improvement, 

n (%)

365-Day 
Visit 

(n=81)

≥1-Grade 
Improvement, 

n (%)

Group A 19 18 (94.7) 18 17 (94.4)

Group B 22 20 (90.9) 21 18 (85.7)

Group C 23 19 (82.6) 22 21 (95.4)

Group D 20 16 (80.0) 20 17 (85.0)
aThe 180- and 360-day visits were completed by 84 and 81 of the 88 enrolled 
patients, respectively.

TABLE 5.

Changes in Baseline Patient Self-Assessment Scores

Treatment 
Groups

Day 90 
(n=84)

 Treatment Successa

n (%)
Day 180
(n=84)

Treatment Successa

n (%)
Day 365
(n=81)

Treatment Successa

n (%)

Group A 20 12 (60.0) 19 14 (73.7) 18 12 (66.7)

Group B 22 16 (72.7) 22 16 (72.7) 21 16 (76.2)

Group C 23 16 (69.6) 23 15 (65.2) 22 16 (72.7)

Group D 19 14 (73.7) 20 15 (75.0) 20 12 (60.0)
aDefined as a 1-grade improvement.
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TABLE 6.

Dermatology Life Quality Index Scores

Treatment 
Group, 
n (%)

Baseline, n=88
(Group A, n=20; B, n=22; C, n=24; D, n=22)

Day 90, n=84
(Group A, n=20; B, n=22; C, n=23, D, n=19)

No Effect Small Effect Moderate Effect Very Large Effect No Effect Small Effect Moderate Effect

Group A 3 (15.0) 12 (60.0) 3 (15.0) 2 (10.0) 10 (50.0) 6 (30.0) 4 (20.0)

Group B 7 (31.8) 7 (31.8) 7 (31.8) 1 (2.2) 17 (77.2) 4 (18.1) 1 (4.5)

Group C 5 (20.8) 12 (50.0) 7 (29.2) -- 13 (56.5) 8 (34.8) 2 (10.5)

Group D 3 (13.6) 13 (59.0) 4 (18.1) 2 (9.0) 9 (47.4) 9 (47.4) 1 (5.2)

Treatment 
Group, 
n (%)

Day 180, n=84
(Group A, n=19; B, n=22, C, n=23, D, n=20)

Day 365, n=81
(Group A, n=18; B, n=21; C, n=22; D, n=20)

No Effect Small Effect Moderate Effect Very Large Effect No Effect Small Effect Moderate Effect

Group A 11 (57.9) 7 (36.8) 1 (5.2) 9 (50.0) 9 (50.0) -- --

Group B 11 (50.0) 10 (45.4) 1 (4.5) 11 (52.3) 9 (42.9) 1 (4.8) --

Group C 12 (52.2) 9 (39.1) 2 (8.7) 14 (63.6) 6 (27.2) 1 (4.5) 1 (4.5)

Group D 11 (55.0) 8 (40.0) 1 (5.0) 8 (40.0) 10 (50.0) 2 (10.0) --

TABLE 7.

Mean Colorimetry Valuesa 

Treatment 
Groups

Baseline
 (n=88)

Day 90 
(n=84)

Responders, 
n (%)a

Day 180  
(n=84)

Responders,
 n (%)a

Day 365 
(n=81)

Responders,
n (%)a

Group A 20 20 15 (75.0) 19 14 (73.7) 18 13 (72.2)

Group B 22 22 14 (63.6) 22 15 (68.1) 21 15 (71.4)

Group C 24 23 13 (56.5) 23 16 (69.6) 22 19 (86.4)

Group D 22 18 13 (72.2) 20 14 (70.0) 20 16 (80.0)
aProportion of responders with a decrease in red-green colorimetry spectrum.

TABLE 8.

Cross-Analysis of Top-Performing Treatment Groups

Effectiveness 
Measure

Day 90 Day 180 Day 365

CEA Group C Group A Group C

PSA Group D Group D Group B

Colorimeter Group A Group A Group C

CEA, Clinician Erythema Assessment; PSA, Patient Self-Assessment.

TABLE 9.

Pain Medications

Pain Medication Treatment 1 Treatment 2 Treatment 3

Ibuprofen 800mg 87 36 1a

Lorazepamb 0 1 1

Hydrocodone/
Acetaminophenb

1 1 0

Oxycodone/
Acetaminophenb

0 1 1

Dimenhydrinateb 0 1 1

aReceived two doses. bProtocol violation.

(protocol deviation); however, all pain scores were considered 
regardless of a protocol deviation for that subject or treatment.  

A summary of treatment-related adverse events (AEs) is provid-
ed in Table 11. Notable AEs include bruising (44%), tenderness/
soreness (43%), and redness (35%). Reported AEs (N=172) were 
definitely related (n=145), probably related (n=17), possibly re-
lated (n=8), and unrelated (n=2). AE severity was rated as mild 
(n=167), moderate (n=4), and missing (n=1). An analysis of AEs 

by treatment group revealed a higher proportion of subjects 
with paresthesia in Group D (31.8%; P=0.0028), a higher propor-
tion of tenderness and soreness in Groups B and D (54.5% and 
54.5% for each Group; P=0.0537). Subjects with two treatments 
experienced more tenderness and soreness than subjects with 
one treatment (P=0.0005). The mean number of treatment-re-
lated AEs per subject was higher in Groups B and D (2.4 and 
2.9) than Groups A and C (1 and 1.5). Subjects that received two 
treatments reported more AEs than those with one treatment.
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 DISCUSSION
The objective of this pilot study was to assess the safety and ef-
fectiveness of MFU-V for improving the signs and symptoms of 
erythematotelangiectatic rosacea. Treatment groups were well-
balanced with respect to age and BMI; however, most subjects 
were female (89.8%), and white and non-Hispanic (100%). Based 
on CEA and PSA scores, most enrolled subjects had moderately 
severe rosacea (87.5% and 81.8%, respectively) at the baseline 
assessment.

The primary endpoint was the change in baseline erythema on 
the 5-point CEA scale at post-treatment day 90. Treatment suc-
cess, defined as a 1-grade improvement on the CEA Scale, was 
achieved by subjects with moderately severe rosacea in each 
treatment group, with the greatest improvement for subjects 
in Groups C (91.3%) and D (84.2%) who were treated with high 
density MFU-V. Subjects in Groups A and B had success rates 
of 75.0% and 77.3%, respectively, with an overall success rate of 
82.1% for all four treatment groups. Subjects with severe rosa-

TABLE 11.

Treatment-Related Adverse Events

Adverse Event 
Events, 
n (%)

Subjects, 
n (%)

Mean Event
 Duration 

(Days)

Aphthous Ulcer 1 (0.6) 1 (1.1) 10.0

Bruising 50 (29.1) 39 (44.3) 10.2

Oily Skin 1 (0.6) 1 (1.1) 2.0

Paresthesia/Numbness 9 (5.2) 9 (10.2) 12.5

Edema/Welts/Swelling 16 (9.3) 15 (17.0) 9.0

Erythema/Redness 46 (26.7) 33 (35.2) 4.7

Tenderness/Soreness 47 (27.3) 38 (43.2) 12.9

Worsening of Rosacea 2 (1.2) 2 (2.3) 31.0

TABLE 10.

Mean Pain Scoresa

Low-Density Groups
Mean (SD), min, max

Group A Group B

Treatment 1
 (n=20)

Treatment 2
 (n=3)

Treatment 1
 (n=22)

Treatment 2
 (n=21)

Treatment 3
 (n=2)

4-4.5mm Transducer 6.5 (2.2) 2, 10 5.3 (1.9) 2, 7 5.9 (2.4) 2, 10 5.7 (2.5) 0, 10 7.0 (0.8) 6, 8

7-3.0mm Transducer 3.9 (2.5) 0, 10 3.7 (2.9) 0, 10 3.9 (2.1) 0, 10 3.9 (2.3) 0, 10 5.0 (2.2) 3, 8

10-1.5mm Transducer 4.9 (2.8) 0, 10 5.4 (2.3) 2, 9 4.6 (2.4) 0, 10 4.9 (2.9) 0, 10 7.7 (2.0) 4, 9

High-Density Groups,
Mean (SD) min, max

Group C Group Db

Treatment 1
 (n=24)

Treatment 2
 (n=2)

Treatment 1
 (n=22)

Treatment 2
(n=15)

4-4.5mm Transducer 6.7 (2.3) 1, 10 5.0 (2.4) 3, 8 6.4 (3.0) 0, 10 6.6 (3.2) 1, 10

7-3.0mm Transducer 4.4 (2.2) 0, 10 4.2 (3.5) 1, 10 4.4 (2.7) 0, 10 4.6 (2.7) 0, 9

10-1.5mm Transducer 5.6 (2.7) 0, 10 5.6 (3.5) 1, 10 5.5 (3.1) 0, 10 5.9 (2.8) 0, 10
aPain severity assessed using a validated 11-point (0-10) Numeric Rating Scale. Some pain scores were not recorded because an incorrect area of the nose was treated and pain was 
assessed in the incorrect area.
bAfter three subjects were treated in each group, the protocol was amended to exclude the third treatment session. The amended protocol specified that enrolled subjects would be 
randomized to receive either one or two low-density (Group A or B) or one or two high-density (Group C or D) MFU treatments.

FIGURE 3. Mean change in Clinician Erythema Assessment Scale 
scores. The best performing groups were Group C at day 90 (91%), 
Group A at day 180 (95%), and Group C at day 365 (96%).

FIGURE 4. Mean change in Patient Self-Assessment Scale scores. The 
best performing groups were Group D at day 90 (74%), Group D at day 
180 (75%), and Group B at day 365 (76%).
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cea at baseline assessment did not achieve treatment success 
(≥1-point improvement in 90-day CEA Scales scores); however, 
a ≥1-grade improvement in CEA Scale scores was achieved by 
80.0% to 94.7% of subjects at day 180 and 85.0% to 95.4% at day 
365 as one of the secondary endpoints. Based on changes in 
baseline PSA scores, most subjects achieved treatment success, 
which increased slightly over time at day 90 (60.0 to 73.7%), day 
180 (65.2 to 75.0%), and day 365 (60.0 to 76.2%). 

DLQI scores measured the impact of rosacea on overall qual-
ity of life and ranged from No Effect to Extremely Large Effect. 
Improvements in DLQI scores were noted across all treatment 
groups. At baseline, subjects reporting No Effect ranged from 
13.6 to 31.8%, increasing to 40.0 to 63.6% at day 365. There was a 
corresponding decrease in subjects reporting a Moderate Effect 
from 15.0 to 31.8% at baseline to 4.5 to 10% at day 365. Although 
five subjects reported Very Large Effect at baseline, this score 
was only reported one other time by a Group C subject at day 
365. No subjects reported a Very Large effect at the baseline or 
any follow-up visits. 

Based on mean colorimetry values, treatment success ranged 
from 56.5 to 75% at day 90, 68.1 to 73.7% at day 180, and 71.4 to 
86.4% at day 365, indicating modest improvement in erythema 
intensity. 

The results of a cross-analysis of top-performing treatment 
groups for each measure of effectiveness showed Group A 
and Group C were each top performer three times across dif-
ferent outcome measures (Table 8). Additional improvement 
comparisons for CEA, PSA, and colorimetry by treatment group 
and number of treatments revealed no differences in baseline 
characteristics or endpoints. As CEA was the primary endpoint, 
Group C (91.3%), treated with high density MFU-V, was the top 
performing group.

Although pretreated with analgesics, subjects experienced 
excessive discomfort during a third MFU-V treatment in the 
original protocol. Among the subjects treated with two MFU-
V sessions, pain scores were generally the same for both 
treatments (Table 10). Pain scores were generally higher with 
the 4-4.5mm transducer, which was used on all subjects. The 
most common treatment-related adverse events were bruising 
(29.1%), tenderness or soreness (27.3%), and erythema or red-
ness (26.7%). All adverse events resolved in less than 14 days 
except for worsening of rosacea (n=2), which persisted for 31 
days. This pilot study is the first demonstration of the effective-
ness of MFU-V for treating erythematotelangiectatic rosacea. 
These results support the hypothesis that using MFU-V to create 
focal lesions in the dermis and sub-dermis and coagulate blood 
vessels in the superficial plexus reduces the increased blood 
flow in the skin of individuals with rosacea. In addition, MFU-
V may improve overall skin health by repairing the damaged 

skin barrier and changing the demodex environment resulting 
in fewer demodex.

Overall, the effect of treatment was sustained, lasting for at 
least 1 year, and subject satisfaction was high based on patient 
self-assessment questionnaires. Other energy-based devices 
have been reported to be effective for treating erythematotel-
angiectatic rosacea; however, some of these studies were not 
controlled or had small sample sizes. For example, lasers were 
shown to be effective in a small (N=8) open-label study32 as well 
as a small (N=14) randomized, double-blind trial.33The results of 
a larger, laser study (N=50) were subjective and based on survey 
results.34 One small study (N=16)35 and two larger studies (N=50-
122)21,36 have demonstrated the effectiveness of intense pulsed 
light (IPL); however, none of these were randomized, controlled 
studies. One study (N=21) demonstrated the effectiveness of a 
device that combines IPL with radiofrequency.37 Of note, two 
published comparative studies report radiofrequency is more 
effective than IPL20 and IPL and lasers are equally effective.38 

Based on the available data from this and similar studies, we 
believe a large, randomized, controlled study demonstrating the 
effectiveness of single, high-density MFU-V treatment for ery-
thematotelangiectatic rosacea is warranted. 

 CONCLUSION
While all treatment groups performed relatively well in this 
study, the results demonstrated that a single, high-density 
MFU-V treatment may be the most efficacious for treating er-
ythematotelangiectatic rosacea. The results were sustained, 
persisting for at least 1 year following treatment, and subject 
satisfaction was high. Similar to previous MFU-V studies, most 
reported adverse events were mild and transient in nature. There 
were no serious adverse events reported for the study. Based on 
the results of this study, a large, randomized controlled study of 
single, high-density MFU-V treatment for erythematotelangiec-
tatic rosacea is warranted.
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Clinical Validation of the Surface Volume Coefficient for 
Minimally Invasive Treatment of the Temple 
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Objective: The aim of the present study is to compare the temporal surface volume coefficient obtained in the cadaveric model from 
subdermal and supraperiosteal injections to the clinical setting when treating temporal hollowing.
Material and Methods: A total of 36 subjects were included in this investigation, 17 patients (16 females, 1 male; 46.3 ± 8.9 years; 
25.5 ± 2.8 kg/m2) and 19 cadaveric specimens (11 females, 8 males; 76.4 ± 11.5 years; 24.0 ± 5.1 kg/m2). Subdermal and supraperi-
osteal injections were performed and live subjects were evaluated and followed for 12 months. The surface volume coefficients were 
calculated using 3D surface volume scanning and compared for validity. 
Results: No statistically significant difference was detected between the clinical outcome scores of the subdermal vs supraperiosteal 
injection technique. The supraperiosteal injection technique utilized significantly more product 1.20 ± 0.5 cc [range: 0.50 – 2.6 cc] com-
pared to the subdermal 0.71 ± 0.2 cc [range: 0.30 – 1.20 cc] vs with P< 0.001. This difference was consistent with the different values 
of the cadaveric surface volume coefficient (subdermal vs supraperiosteal): 1.00 ± 0.2 vs 0.70 ± 0.2. At 12-month follow-up, the product 
loss was 19% for the subdermal injection and 21% for patients treated with supraperiosteal injections. 
Conclusion: The results of the study support the clinical validity of the surface volume coefficient. They demonstrate that the different 
injection volumes necessary to deliver aesthetically appealing results when utilizing the subdermal vs the supraperiosteal technique 
can be explained by the region-specific surface volume coefficient.

J Drugs Dermatol. 2019;18(6):533-540.

 ABSTRACT

 INTRODUCTION

Facial aging is a multi-factorial process resulting in a 
range of physiologic and morphologic changes in both 
the hard and soft tissues of the face – the bones, liga-

ments, muscles, fasciae, subcutaneous fat, and skin.1–6 The use 
of soft-tissue filler injections to address the signs of facial aging 
has increased according to a statistical survey by the American 
Society of Plastic Surgeons. Between the years 2000 and 2017, 
the number of soft tissue filler procedures increased by 312%.7

Soft tissue fillers are frequently utilized to restore the age-relat-
ed loss of soft tissue volume of the face.8–10 Recent studies have 
indicated that depending on the targeted layer, various aesthet-
ic outcomes can be expected.11 Injections into the subdermal 
plane ie, into the superficial facial fat compartments, can re-
sult in better surface projection when compared to placing the 
product in the supraperiosteal plane ie, into the deep facial fat 
compartments and vice versa, depending on the targeted facial 
region. A measure for estimating this region-specific effect was 

recently introduced and termed the surface volume coefficient 
(SVC).11 The SVC is calculated by dividing the absolute change 
in scanned 3D surface projection (cc) by the amount of injected 
volume (cc) and provides information on the surface effect of a 
certain amount of injected volume, which could thus be consid-
ered the clinical effectiveness of an injected material. 

Temporal volume loss can be treated via the injection of soft 
tissue filler into the subdermal or supraperiosteal plane while 
respecting regional danger zones. These danger zones are 
located in Layer 3 (location of the anterior branch of the su-
perficial temporal artery), Layer 4 (intra-fascial plane; location 
of the motor branches of the facial nerve), Layer 6 (location of 
the medial zygomatico-temporal (sentinel) vein), and Layer 10 
(location of the anterior and posterior deep temporal arteries). 
Positioning of the product thus needs to be carefully evaluat-
ed and balanced weighing safety primarily while considering 
aesthetic outcome. Injecting the material into the subdermal 
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Cadaveric Study Sample
The cadaveric study sample consisted of 19 fresh frozen (non-
embalmed) cephalic specimen obtained from human donors 
(11 females, 8 males) with a mean age of 76.4 ± 11.5 years and a 
mean BMI of 24.0 ± 5.1 kg/m2. Body donors were screened and 
not included in this analysis if they had previous facial surger-
ies, trauma, or diseases that disrupted the integrity of the facial 
anatomy. Each body donor provided informed consent while 
alive for the use of their body for medical, scientific, and edu-
cational purposes.

Clinical Injection Procedure
Individuals were randomly assigned to either the subdermal 
injection group or to the supraperiosteal injection group. Sub-
dermal injections were performed in nine individuals (temporal 
volume scale 2.56 ± 0.5) whereas supraperiosteal injections 
were performed in eight individuals (temporal volume scale 
2.63 ± 0.5). No statistically significant difference between the 
two groups was noted before the treatment with P=0.692.

Subdermal injection technique: After topical disinfection with 
alcohol of the temporal skin anterior to the hairline, a stiff 22G 
2” blunt tip cannula was inserted from the midportion of the 
zygomatic arch and advanced into the temple in an anterior, 
superior and posterior (up to the hairline) direction. The can-
nula was advanced in the subdermal plane guided by visual 
control, superficial to the superficial temporal fascia and thus 
superficial to the superficial temporal artery. The product (Be-
lotero Volume®, Merz Pharma GmbH, Frankfurt, Germany) was 
injected in a retrograde and fanning fashion with continuous 
movement. To achieve an aesthetically appealing outcome as 
judged by the treating investigator, a mean volume of 0.71 ± 
0.25 cc [range: 0.4 – 1.2 cc] was injected per side (Figure 1).

Supraperiosteal injection technique: After topical disinfection 
with alcohol of the temporal skin anterior to the hairline, a 30 
G 1/2” sharp tip needle was inserted perpendicular to the skin 

planes (Layer 2) carries the risk of product visibility and surface 
irregularities, whereas the supraperiosteal injection (Layer 9) 
carries the risk of intracranial penetration,12 intraarterial prod-
uct placement,13 and product migration. To account for potential 
product loss and thus clinical ineffectiveness, an increased vol-
ume is required for this technique.

To date, the SVC has been calculated in the cadaveric model 
only and was not validated in live subjects, thus the clinical 
applicability of this novel measure is unclear. The aim of the 
present study is to compare the temporal SVC obtained in the 
cadaveric model from subdermal and supraperiosteal injec-
tions to the clinical setting to determine whether the SVC will 
help to guide injection procedures of the temple in terms of 
volume injected and longevity of aesthetic outcome.

 MATERIALS AND METHODS  
Clinical Study Sample
The investigated clinical study sample consisted of 16 females 
and 1 male with a mean age of 46.3 ± 8.9 years and mean body 
mass index (BMI) of 25.5 ± 2.8 kg/m2. Individuals were included 
in this study if temporal hollowing was present and if they had 
no previous minimally invasive or surgical treatment of the 
temple. Patients were not included in the study if they had any 
contraindication for treatment with soft tissue fillers or if they 
had any active infection at or near the temple or a known al-
lergy/hypersensitivity to hyaluronic acid-based filler material.

Written information and verbal explanations about the aims 
and the scopes of the study as well as the risks of the procedure 
were provided to the participants prior to initiation. Following 
the Declaration of Helsinki protocols (1996),14 written informed 
consent to participate in this study was obtained from all par-
ticipants. This study was conducted in accordance with regional 
laws and good clinical practice and was approved by the Ethics 
Committee of the Ludwig-Maximilian University Munich, Ger-
many (Reference Number: 266-13).

FIGURE 1. Before and after image of a treated female with the 
subdermal injection technique being applied to the right temple. The 
after image was taken immediately after treatment (= baseline). Red 
arrows indicate the direction and extent of product placement.

FIGURE 2. Before and after image of a treated male with the 
supraperiosteal injection technique being applied to the left temple. 
The after image was taken immediately after the treatment (= baseline). 
Red dot indicates skin penetration and bone contact location.
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according to the following classification: 0 = No volume loss; 1 
= Mild volume loss; 2 = Moderate volume loss; 3 = Severe vol-
ume loss; 4 = Very severe volume loss (Figure 5).

The GAIS semi-quantitatively scored the changes observed 
after an intervention according to the following classification: 
1 = Little or no improvement (0-10% change when compared 
to the pre-treatment picture); 2 = Minute improvement (11-25% 
change); 3 = Fair improvement (26-50% change); 4 = Good im-
provement (51-75% change); 5 = Excellent improvement (>75% 
change; Figure 6). 

3D Surface Volume Scanning
In the clinical setting, a 3D surface volume scan was performed 
for each temple prior to and immediately following the injection 
procedure the injection procedure and at all follow-up visits. 
In the cadaveric setting, the 3D surface volume scan was per-
formed before and after the injection procedure only (Figures 
3 and 4). 

3D surface volume scanning was performed using an Eva® 3-di-
mensional surface imaging device (Artec 3D Inc., Luxembourg). 
All scanning procedures were performed and analysed by the 
same investigators.

Statistical Analyses 
The temporal SVC for each injection technique (subdermal vs 
supraperiosteal) and for each follow-up visit was calculated by 
dividing the absolute change in scanned surface projection (cc) 
by the amount of injected volume (cc). This coefficient provides 
information on the surface effect of a defined amount of inject-
ed volume, which could represent the clinical effectiveness of 
the injected material. A coefficient of 1.0 could be interpreted 
as very efficient whereas a coefficient of 0 could be regarded 
as non-efficient ie, none of the injected material had an effect 
on the surface. Surface volume coefficients were compared be-
tween different injection techniques using an unpaired t-test, 

surface. The single skin insertion point was 1cm cranial and 
1cm lateral to the intersection of the temporal crest and the su-
perior orbital rim. The needle was advanced until contact with 
the bone was established. After negative aspiration (at least 4 
seconds), the product (Belotero Volume®, Merz Pharma GmbH, 
Frankfurt, Germany) was slowly applied. To achieve an aestheti-
cally appealing outcome as judged by the treating investigator, 
a mean volume of 1.20 ± 0.54 cc [range: 0.5 – 2.6 cc] was in-
jected per side (Figure 2).

Cadaveric Injection Procedure
The subdermal plane of the temple (located in Layer 2) and 
the supraperiosteal plane (located in Layer 9) were identified 
and injected using either a 22G 2” blunt tip cannula or a 30G 
1/2” sharp tip needle, respectively. The subdermal plane was 
visually confirmed by the superficial movement of the cannula 
(Figure 3), whereas the supraperiosteal plane was confirmed 
as the needle was in contact with bone throughout the dura-
tion of the injection (Figure 4). Each plane was injected using 
contrast enhanced material consisting of VisipaqueTM 320 mg/
ml (Iodixanol, GE Healthcare, Little Chalfont, United Kingdom) 
and Resource® ThickenUpTM Clear (Nestlé HealthCare Nutrition 
GmbH, Vienna, Austria). The injectate was highly viscoelastic – 
comparable to hyaluronic acid based soft-tissue filler – to avoid 
diffusion outside the intended plane. A mean of 0.66 ± 0.13 cc 
[range: 0.5 – 0.8 cc] of radiopaque product was injected into the 
subdermal plane, and a mean of 2.70 ± 0.62 cc [range: 1.0 – 3.0 
cc] was injected into the supraperiosteal plane.

Clinical Outcome Measures
Patients were bilaterally assessed before treatment, imme-
diately after, at 1 month, 6 months, and 12 months following 
treatment. At each visit, the global aesthetic improvement scale 
(GAIS)15 and the temporal volume scale16 were evaluated by an 
independent clinically trained observer (Figures 5 and 6).

The temporal volume scale16 assessed the volume of the temple 

FIGURE 3. 3D surface scanning heat map of the subdermal technique 
being applied to the left temple of a body donor. Blue color indicates 
volume increase whereas red color indicates volume decrease. 3D 
reconstruction of a multiplanar CT scan shows the positioning of the 
contrast agent in the left temple (red circle).

FIGURE 4. 3D surface scanning heat map of the supraperiosteal 
technique being applied to the left temple of a body donor. Blue 
color indicates volume increase whereas red color indicates volume 
decrease. 3D reconstruction of a multiplanar CT scan shows the 
positioning of the contrast agent in the left temple (red circle).
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FIGURE 5. Bar graph of the temporal volume scale (mean with 
+/-1 standard deviation indicated by the whiskers) comparing the 
subdermal (orange) and the supraperiosteal (blue) injection technique. 
Non-significant comparisons are termed n.s..

FIGURE 6. Bar graph of the global aesthetic improvement scale (mean 
with +/-1 standard deviation indicated by the whiskers) comparing the 
subdermal (orange) and the supraperiosteal (blue) injection technique. 
Non-significant comparisons are termed n.s..

FIGURE 7. Box plot of the surface volume coefficient (mean with 
+/-1 standard deviation indicated by the horizontal black line inside 
the bars and the whiskers) for the subdermal injection technique 
immediately after the treatment (= baseline), at 1 month, at 6 months, 
and at 12 months follow up. Comparisons between time points and to 
the cadaveric surface volume coefficient are shown. Non-significant 
comparisons are termed n.s..

FIGURE 8. Box plot of the surface volume coefficient (mean with +/-1 
standard deviation indicated by the horizontal black line inside the 
bars and the whiskers) for the supraperiosteal injection technique 
immediately after the treatment (= baseline), at 1 month, at 6 months, 
and at 12 months follow up. Comparisons between time points and to 
the cadaveric surface volume coefficient are shown. Non-significant 
comparisons are termed n.s..  
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between different follow-up timepoints and between (living) 
patients and the cadaveric model using multivariate ANOVA 
testing with post-hoc Tukey analyses. Statistical analyses were 
performed using SPSS Statistics 23 (IBM, Armonk, NY) and re-
sults were considered statistically significant at a probability 
level of ≤ 0.05 to guide conclusions. 

 RESULTS  
Clinical Outcome 
Before the treatment, the mean temporal volume scale was 
2.56 ± 0.5 (best to worst, ie, 0 to 4) for those going to be treated 
with the subdermal technique and 2.63 ± 0.5 for those going 
to be treated with the supraperiosteal technique with P=0.692 
(Table 1, Figure 5). After the application of 0.71 ± 0.2 cc [range: 
0.30 – 1.20 cc] using the subdermal technique and 1.20 ± 0.5 cc 
[range: 0.50 – 2.6 cc] using the supraperiosteal technique (dif-
ference of injected volume P<0.001), a significant improvement 
was noted. For both injection techniques, the improvement 
was sustained at every subsequent follow-up visit (1 month, 6 
months and 12 months) and represented a statistically signifi-
cant from baseline P< 0.001 (Figure 5).

After the treatment, the GAIS was 2.65 ± 0.5 for the subdermal 
technique and 2.38 ± 0.5 for the supraperiosteal technique (Ta-
ble 1, Figure 6). This improvement was sustained until the final 
follow-up visit at 12 months. No statistically significant differ-
ence was observed between techniques at any follow-up visits. 

Surface Volume Coefficient (clinical setting)
The SVC was calculated by dividing the absolute change in 
scanned 3D surface projection (cc) by the amount of injected 
volume (cc). Immediately post injection, the SVC was 0.94 ± 0.2 
for the subdermal technique and 1.02 ± 0.3 for the supraperios-
teal technique. No statistically significant difference was noted 
between the two techniques (P>0.05) for all assessment time 
points (Table 1, Figures 7 and 8). 

A steady decrease in the surface projection using 3D surface 
scanning was noted over the period of 12 months with a loss of 
18.8% in surface projection for the subdermal and 21.1% for the 
supraperiosteal product groups (Table 1).

Assuming constant SVCs (values used from baseline measure-
ments), the loss of product during a 12-month period was 18.7% 
from the initially injected volume into the subdermal plane and 
20.7% from the supraperiosteal plane injections (Figure 9).

Comparison Clinical vs Cadaveric Surface Volume Coefficient
In the cadaveric setting, a mean of 0.66 ± 0.1 cc [range: 0.50 – 
0.80 cc] of product was injected subdermally whereas a mean 
of 2.70 ± 0.6 cc [range: 1.00 – 3.00 cc] was injected supraperios-
teally (difference of injected volume between techniques was 
P<0.001). The resulting SVC was for the subdermal technique 
1.00 ± 0.2 vs 0.70 ± 0.2 for the supraperiosteal injection tech-
nique with P=0.09. The difference between these 2 values ie, 
0.30, can be interpreted as a region-specific parameter.

FIGURE 9. Bar graph showing the mean residual volume after the 
injection of soft tissue filler (subdermal vs supraperiosteal): 0.71 ± 0.2 
cc vs. 1.20 ± 0.5 cc. The residual volume is calculated by using the 
ration between 3D surface scanning and surface volume coefficient. 

TABLE 1.

Values (presented in mean with +/-1 SD) for the Global Aesthetic Improvement Scale (GAIS), Temporal Volume Scale (TVS), the 3D Surface 
Scanning and the Calculated Surface Volume Coefficient (SVC) for the Different Follow-up Time Points

Before Treatment
Immediately  

After Treatment
1 Month Follow-up 6 Months Follow-up 12 Months Follow-up

GAIS (mean (SD);
subdermal vs. 

supraperiosteal)
n/a 2.65 (0.5) vs. 2.38 (0.5) 2.67 (0.5) vs. 2.38 (0.5) 2.44 (0.5) vs. 2.25 (0.4) 2.44 (0.5) vs. 2.38 (0.5)

TVS (mean (SD);
subdermal vs. 

supraperiosteal)
2.56 (0.5) vs. 2.63 (0.5) 0.00 (0.0) vs. 0.00 (0.0) 0.00 (0.0) vs. 0.00 (0.0) 0.83 (0.4) vs. 0.44 (0.5) 1.11 (0.3) vs. 1.00 (0.0)

3D surface 
scanning in cc 
(mean (SD);

subdermal vs. 
supraperiosteal)

n/a
0.64 (0.2) vs. 1.14 (0.37)

***
0.62 (0.2) vs. 1.08 (0.3)

***
0.60 (0.2) vs. 0.98 (0.3)

***
0.52 (0.2) vs. 0.90 (0.4)

***

SVC (mean (SD);
subdermal vs. 

supraperiosteal)
n/a 0.94 (0.2) vs 1.02 (0.3) 0.90 (0.2) vs. 0.97 (0.3) 0.86 (0.1) vs. 0.88 (0.3) 0.75 (0.1) vs. 0.80 (0.3)
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Comparing the SVC from the cadaveric model to the clinical set-
ting, no significant difference was noted between the values at 
baseline, 1 month, and at 6 months using the subdermal injec-
tion technique. At 12 months however, a statistically significant 
difference was noted (clinical vs cadaveric): 0.75 ± 0.2 vs 1.00 
± 0.2 with P=0.008 (Figure 7). For the supraperiosteal injection 
technique, the baseline values obtained from the clinical setting 
differed significantly from the surface volume coefficient in the 
cadaveric model (clinical vs cadaveric): 1.02 ± 0.3 vs 0.70 ± 0.2 
with P=0.038. No other statistically significant differences were 
noted (Figure 8).

 DISCUSSION
The results of this clinical (n = 17) and cadaveric (n = 19) study 
provides evidence for the validity of the SVC. In the clinical mod-
el, we were able to show that aesthetically appealing results 
could be obtained by either the subdermal or by the supraperios-
teal filler injection technique; irrespective of randomly assigned 
treatment group. However, to achieve statistically non-different 
results (when evaluated via the temporal volume scale and the 
GAIS assessed by an independent observer; Figures 5 and 6), 
the supraperiosteal injection technique utilized significantly 
more product 1.20 ± 0.5 cc [range: 0.50 – 2.6 cc] than the sub-
dermal 0.71 ± 0.2 cc [range: 0.30 – 1.20 cc] P< 0.001. During the 
12-month follow-up, subdermally injected temples lost 19% in 
surface projection whereas supraperiosteally injected lost 21%. 
Accounting for the different volumes injected, the product loss 
was 0.135 cc per year for the subdermal technique and 0.252 cc 
for the supraperiosteal technique. This different behaviour of the 
two layers of the temple (Layer 2 vs Layer 9) is reflected by the 
different values of the cadaveric SVC, subdermal vs 1.00 ± 0.2 
vs supraperiosteal 0.70 ± 0.2. This difference in SVCs reflects the 
requirement for 69% more injected product into the supraperi-
osteal plane to achieve a non-statistically significantly different 
clinical result compared to individuals treated with the subder-
mal technique. The cadaveric SVC was similar up to 6 months 
follow-up (not 12 months) for the subdermal injection technique 
performed and similar to the 12 months follow-up (not baseline, 
1 month, 6 months) measurement applying the supraperiosteal 
injection technique obtained in the clinical setting.

One strength of this investigation is that patients were ran-
domly assigned into the two treatment groups (subdermal vs 
supraperiosteal) with no statistically significant difference in 
the baseline temporal volume scale. Another strength is that 
the identical product with the same viscoelastic properties was 
utilized for both injection techniques. This increases the com-
parability between the two injection techniques, eliminates the 
product influence on the clinical outcome, and enables the anal-
ysis of the tissue effect exclusively. Moreover, the clinical results 
were verified in the cadaveric model, which validates the cadav-
eric model and thus facilitates its use in future clinical studies. 

Limitations of the present investigation were that a small clinical 
sample was investigated with (subdermal vs supraperiosteal) 9 
vs 8 individuals per group and that only one product was used. 
Using a larger sample can provide a more robust fundament for 
any results obtained and might allow the inclusion of a different 
product to be tested with different viscoelastic properties. An-
other limitation is that the exact same product was not injected 
into the live patients as the cadavers, though the viscoelastic 
properties were similar. 

The SVC is calculated by dividing the absolute change in 
scanned 3D surface projection (cc) by the amount of injected 
volume (cc) and provides information on the surface effect of a 
certain amount of injected volume, which could thus be consid-
ered the clinical effectiveness of an injected material. Previous 
studies have reported on regional differences of the SVC and 
have characterized it as a region-specific parameter.11 Differ-
ent facial regions (ie, upper vs middle vs lower face) have been 
shown to have different SVC values. It has also been shown that 
within the same facial region the coefficients vary depending on 
the layer injected, superficial vs deep fat compartments.3,6 Ad-
ditionally, the coefficient depends on the volumization capacity 
of the used product. A softer product with a better tissue integra-
tion and a lesser volumizing capacity might result in a smaller 
coefficient whereas a higher viscosity product with a reduced 
tissue integration and a higher water-binding capacity might re-
sult in a higher value of the SVC. 

In the present study, the same product was injected into the 
subdermal and the supraperiosteal plane. To obtain the same 
aesthetically appealing outcome to volumize the temple, 69% 
more product had to be injected into the supraperiosteal plane 
(as compared to the subdermal plane). This difference was re-
flected by the different values of the cadaveric SVC (subdermal 
vs. supraperiosteal): 1.00 ± 0.2 vs 0.70 ± 0.2. These values in-
dicate that 100% of the injected product into the subdermal 
plane results in surface projection and only 70% of the injected 
product does when injected into the supraperiosteal plane. This 
difference in SVC potentially explains why the loss rate for the 
supraperiosteal injected material is increased by 86.7% (0.135cc 
vs 0.252 annual loss rate of subdermal vs supraperiosteal) when 
compared to the subdermal injection. Interestingly, when com-
paring the SVCs obtained from the clinical setting (subdermal vs 
supraperiosteal): 0.94 ± 0.2 vs 1.02 ± 0.3 no statistically signifi-
cant difference was noted. 

As the coefficient is a region-specific parameter, it is plausible 
that the clinical outcome of the temple is different when 2 dis-
tinct layers are injected. This region-specificity, however, must 
be considered in the context of specific product characteristics. 
Injectables might interact differently with the targeted regional 
tissue depending on its material (ie, hyaluronic acid vs calci-
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um hydroxyapatite vs. poly-L-lactic acid). Thus, the SVC in the 
non-cadaveric model should be understood as a product- AND 
region-specific measure as compared to the cadaveric model 
where it is a region-specific measure only. The difference be-
tween cadaveric (subdermal vs. supraperiosteal; 1.00 ± 0.2 vs 
0.70 ± 0.2) and clinical (subdermal vs supraperiosteal; 0.94 ± 
0.2 vs 1.02 ± 0.3) coefficients could be due to the altered blood 
pressure, muscular contraction, altered temperature, and tissue 
turgor pressure, which altogether are absent in the cadaveric 
model. However, the cadaveric model was able to reveal a dif-
ference in the coefficients, which was clinically observed in the 
amount of injected product. 

The present study provides loss rates of an injected product and 
estimates the residual product (Figure 9) depending on its in-
jected layer of the temple. The remainder of product in the tissue 
can be regarded as residual volume and is responsible for the 
longevity of a treatment. The loss rate of a product can be influ-
enced by the product material, its tissue integration capacity, 
and the location where the product was injected; facial region 
and fascial layer. The latter is region-specific and is best reflect-
ed by the SVC, which has been shown in the current study to 
provide a valid explanatory model for the measured loss rates 
during a follow-up period of 12 months.  

The cadaveric model is to date the closest model to reality and 
the most reliable experimental model available; a plethora of 
previous studies have used this model to provide valid results 
to the scientific community.17–23 However, the general limitation 
of this model is whether one is able to generalize the results to 
clinical practice. The present study provides evidence for the va-
lidity of the SVC, a novel region and product-specific parameter. 
Comparing the temporal coefficients obtained from the cadav-
eric model to a future clinical scenario, it can be stated that the 
SVC is capable to predict clinical outcome up to 6 months if the 
subdermal plane is the focus and an outcome at 12 months (and 
potentially longer) when the supraperiosteal plane is investi-
gated. 

 CONCLUSION
The results of this investigation provide evidence for the valid-
ity of the SVC obtained from a cadaveric model. They show that 
differences in applied volume to obtain aesthetically appeal-
ing results when utilizing the subdermal vs the supraperiosteal 
technique can be explained by the region-specific SVC. Knowing 
the SVC, percentage loss rates and the residual volume can be 
calculated. Therefore, understanding both region-specific and 
depth-specific SVCs may potentially guide aesthetic practitio-
ners towards more targeted and cost-effective treatments. From 
a practitioner’s perspective, the subdermal technique seems to 
be more cost-effective as it provides efficient and long-lasting 
results like the supraperiosteal technique, with lesser amounts 
of injected product.
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SPECIAL TOPIC

A Phase 2, Multicenter, Double-Blind, Randomized, Vehicle-
Controlled Clinical Study to Compare the Safety and Efficacy 
of a Novel Tazarotene 0.045% Lotion and Tazarotene 0.1% 

Cream in the Treatment of Moderate-to-Severe Acne Vulgaris 
Emil A. Tanghetti MD,a Leon H. Kircik MD,b Lawrence J. Green MD,c Eric Guenin PharmD PhD,d  

Susan Harris MS,e Gina Martin MOT,f Radhakrishnan Pillai PhDf

aCenter for Dermatology and Laser Surgery, Sacramento, CA
bIndiana University School of Medicine, Indianapolis, IN, Physicians Skin Care, PLLC, Louisville, KY,  

Icahn School of Medicine at Mount Sinai, New York, NY
cDepartment of Dermatology, George Washington University School of Medicine, Washington, DC 

dOrtho Dermatologics, Bridgewater, NJ 
eBausch Health, Bridgewater, NJ

fBausch Health Americas, Inc., Petaluma, CA

Background: Tazarotene has been extensively studied in clinical trials and is widely used to treat acne vulgaris (acne). Irritation potential 
has limited its use. 
Objective: To compare efficacy, safety, and tolerability of a novel formulation tazarotene 0.045% lotion based on polymeric emulsion 
technology, and tazarotene 0.1% cream in patients with moderate-to-severe acne.
Methods: A total of 210 patients, 12 years and older were randomized to receive tazarotene 0.045% lotion, tazarotene 0.1% cream, 
or respective vehicle in double-blind, randomized, vehicle-controlled, 12-week study evaluating safety and efficacy (inflammatory and 
noninflammatory lesion counts and using Evaluator Global Severity Scores [EGSS]). In addition, patients completed a patient satisfac-
tion survey (PSS), and acne-specific quality of life (QoL) questionnaire. Safety and cutaneous tolerability were assessed throughout.
Results: A novel tazarotene 0.045% lotion demonstrated statistically significant superiority to vehicle in reducing inflammatory and 
noninflammatory lesion counts (P=.006 and P<.001) and clearly more effective in treatment success at week 12. In addition, at less 
than half the concentration, tazarotene 0.045% lotion was numerically more effective than tazarotene 0.1% cream. Mean percent 
reductions in inflammatory and noninflammatory lesions were 63.8% and 56.9%, compared with 60.0% and 54.1% with tazarotene 
0.1% cream at week 12. Treatment success assessed by the investigator or patients’ self-assessment was also numerically greater 
with tazarotene 0.045% lotion. There were no significant differences in patient satisfaction or QoL between the two active treatments. 
Both were well-tolerated, however, there were more treatment-related adverse events with tazarotene 0.1% cream (5.6% versus 
2.9%); most common being application site pain.
Limitations: This study was primarily designed to direct the phase 3 program and some of the results are post hoc analyses.
Conclusions: A novel tazarotene 0.045% lotion provides statistically significant greater efficacy than vehicle in terms of lesion reduc-
tion, and numerically better treatment success than tazarotene 0.1% cream; with a highly favorable safety and tolerability profile in 
moderate-to-severe acne patients.

J Drugs Dermatol. 2019;18(6):542-548.

 ABSTRACT

 INTRODUCTION

Topical retinoids (eg, tazarotene, tretinoin, adapalene) 
have played an important role in the management of 
acne vulgaris (acne). They reduce visible lesions and in-

hibit the development of microcomedones and new lesions.1-3 

Retinoids normalize the abnormal desquamation process by 
reducing keratinocyte proliferation and promoting differen-
tiation,4 as well as modulating several important inflammatory 
pathways.4-10 Extensive clinical data have shown retinoids to 

be highly effective in acne, and they are recommended as the 
cornerstone of topical therapy.11 Comparative studies between 
tazarotene, tretinoin and adapalene have generally reported 
greater efficacy with tazarotene, but more irritation.12-20

A key aspect of acne management has been the ongoing evolu-
tion of topical treatments that use innovative delivery solutions 
and optimal formulations to help minimize irritation, without 



Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

543

Journal of Drugs in Dermatology
June 2019  •  Volume 18  •  Issue 6

 

E.A. Tanghetti, L.H. Kircik, L.J. Green, et al

vestigator. Primary efficacy endpoints included mean absolute 
change from baseline to week 12 in inflammatory and nonin-
flammatory lesion counts, and the proportion of patients who 
achieved at least a 2-grade reduction from baseline to week 12 
in EGSS and were ‘clear’ or ‘almost clear’. Other efficacy end-
points included mean percent change from baseline to week 12 
in inflammatory and noninflammatory lesion counts. Data for 
vehicle lotion and cream were pooled for the efficacy analysis.

Additional analyses were performed to evaluate the impact of 
treatment on other patient outcomes. These included a Patient 
Satisfaction Survey (PSS) with scores ranging from 1-10 (where 
10 was the most satisfied); a validated Acne-Specific Quality of 
Life (Acne-QoL) questionnaire (Merck & Co, Inc. Whitehouse, 
NJ); and a Subject Self-Assessment (SSA) scale (using a 7-point 
scale, where 0=worse and 6=clear). The SSA was assessed at 
baseline and weeks 2, 4, 8, and 12; PSS and Acne-QoL were 
completed at baseline and week 12.

Safety Evaluation
Cutaneous safety (erythema, scaling, hypopigmentation, and 
hyperpigmentation) and tolerability (itching, burning, and 
stinging) were assessed using a 4-point scale where 0=none, 
1=mild, 2=moderate and 3=severe. The investigator assessed 
erythema, scaling, and hyper-/hypopigmentation at the time 
of the study visit. Itching, burning, and stinging were solicited 
from the patient and recorded as an average of the patient’s 
symptoms during the period since the previous visit.

Safety was also evaluated through reported adverse events 
(AEs), which were summarized by treatment group, severity, 
and relationship to study medication.

Statistical Analysis
The intent-to-treat (ITT) population comprised all patients ran-
domized and provided with study drug and vehicle. The safety 
population comprised all randomized patients who were pre-
sumed to have used the study medication or vehicle at least 
once and who provided at least one post baseline evaluation. 
The primary method of handling missing efficacy data in the 
ITT analysis set was last observation carried forward (LOCF). 
No imputations were made for missing safety data.

Reductions in lesion counts are presented as means and con-
trast p-values are from a ranked analysis of covariance with 
factor of treatment and the respective baseline lesion count as 
covariate. Significance of EGSS reductions were obtained from 
a Cochran-Mantel-Haenszel (CMH) test.

All statistical analyses were conducted using SAS® version 9.3 
or later. Statistical significance was based on 2-tailed tests of 
the null hypothesis resulting in P values of 0.05 or less.

compromising efficacy.  A novel lotion formulation was devel-
oped using a polymeric emulsion, with the aim of improving 
both efficacy and tolerability. This polymeric emulsion tech-
nology provides a more uniform distribution of active and 
moisturizing excipients at the surface of the skin, which should 
enhance efficacy and minimize irritation.

In this report data from a comparative phase 2 clinical study 
where patients with moderate-to-severe acne were treated with 
tazarotene 0.045% lotion, tazarotene 0.1% cream, or vehicle are 
presented.

 METHODS  
Study Design
This was a multicenter, randomized, double-blind, vehicle-
controlled, clinical study in patients with moderate-to-severe 
acne who met specific inclusion/exclusion criteria as described 
below. Protocol received approval from the appropriate in-
stitutional review board (IRB) for each center before patient 
enrollment and were conducted in accordance with the Dec-
laration of Helsinki and Good Clinical Practices (GCP) and in 
compliance with local regulatory requirements. All patients 
were informed of the study details and provided written con-
sent.

Patients were enrolled with an Evaluator Global Severity Score 
[EGSS] score of 3 (moderate) or 4 (severe). Treatments were 
randomized (2:2:1:1) to tazarotene 0.045% lotion, tazarotene 
0.1% cream, and vehicle lotion or cream (to ensure blinding). 
Data on vehicle are combined in the result presented here. All 
patients applied study medication to the face once-daily in the 
evening for 12 weeks; after being instructed to gently washing 
their face with a non-medicated cleanser.

Study Population
Approximately 210 patients were planned for enrollment. Eli-
gible patients were of any gender, race and ethnicity aged 12 
years and older who presented with 20 to 40 inflammatory 
lesions (papules, pustules, and nodules), 20 to 100 noninflam-
matory lesions (open and closed comedones), and two nodules 
or less. Women of childbearing potential were required to have 
a negative urine pregnancy test result and to agree to use an 
effective form of contraception for the duration of the study. 
A washout period of up to 1 month was required for patients 
who used previous prescription and over-the-counter acne 
treatments (and six months for systemic retinoids). Investiga-
tor approved non-mediated facial cleanser, moisturizer, and 
sunscreen was allowed. 

Efficacy Evaluation
Efficacy evaluations comprised inflammatory, and noninflam-
matory lesion counts and an EGSS at screening, baseline, and 
during treatment (at weeks 2,4, 8, and 12) performed by the in-
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All AEs occurring during the studies were recorded and clas-
sified on the basis of medical dictionary for drug regulatory 
activities terminology (MedDRA) for the safety population. The 
frequency of patients with one or more AEs during the study 
was tabulated by treatment group. 

 RESULTS  
Baseline Characteristics
Total of 210 patients were enrolled across 16 investigative sites 
in the United States, randomly assigned to tazarotene 0.045% 
lotion (N=69), tazarotene 0.1% cream (N=72), or vehicle (N=69) 
and included in the ITT analysis, see Figure 1. Patients were 
treated with vehicle lotion (N=34) or vehicle cream (N=35) to 
ensure blinding, however vehicle results are combined in these 
analyses. Overall, 189 patients (90%) completed the study, in-
cluding 65 patients (94.2%) on tazarotene 0.045% lotion, 63 
patients (87.5%) on tazarotene 0.1% cream, 61 patients (88.4%) 
on combined vehicle. The most common reasons for study dis-
continuation were ‘lost to follow-up (N=12)’ or ‘subject request 
(N=5)’. One patient treated with tazarotene 0.1% cream discon-
tinued due to adverse event. Four patients were excluded from 
the safety population due to no post-baseline safety assess-
ment.

Demographic data (Table 1) was similar across the treatment 
groups. The mean age was 21.2 to 23.3 years. There was a 
slightly higher proportion of female patients overall (55.2%); 
61.4% were Caucasian, with 28.6% Black or African American. 
There were no noticeable differences between treatment 
groups in regard to baseline lesion counts, or EGSS. At base-
line, the mean number of inflammatory and noninflammatory 
lesions ranged from 27.2 to 28.3 and 36.6 to 37.6, respectively. 
At baseline, 92.4% of patients had moderate acne (EGSS=3).

Efficacy
Lesion Counts
Tazarotene 0.045% lotion resulted in statistically significant 
reductions in both inflammatory and noninflammatory lesion 
reductions compared to combined vehicle at week 12. Mean 
percentage change from baseline to week 12 in inflammatory 
lesion counts was 63.8% versus 51.4% with the combined ve-
hicle (P=.006), and in noninflammatory lesion counts 56.9% 
versus 35.2% with vehicle (P<.001), see Figures 2 and 3. Tazaro-
tene 0.045% lotion showed a greater reduction from baseline to 
week 12 in inflammatory and noninflammatory lesions when 
compared with tazarotene 0.1% cream, but differences were 
not significant (P=.680 and .612).

Median percent change from baseline to week 12 in inflam-
matory and noninflammatory lesion counts with tazarotene 
0.045% lotion was 72.4% and 62.5% versus 66.7% and 56.4% 
with tazarotene 0.1% cream and 60.0% and 42.3% with vehicle, 
respectively. 

FIGURE 1. Patient disposition ITT population (all randomized subjects, 
N=210).

TABLE 1.

Demographics and Baseline Characteristics (ITT population)

Tazarotene 
0.045% Lotion

(N=69)

Tazarotene 
0.1% Cream

(N=72)

Combined
Vehicle
(N=69)

Age 

 Mean years (SD) 23.3 (10.20) 22.0 (8.96) 21.2 (8.44)

Sex N (%)

 Male 32 (46.4%) 31 (43.1%) 31 (44.9%)

 Female 37 (53.6%) 41 (56.9%) 38 (55.1%)

Ethnicity N (%)

 Hispanic or Latino 27 (39.1%) 29 (40.8%) 25 (36.2%)

 Not Hispanic or  
 Latino

42 (60.9%) 42 (59.2%) 44 (63.8%)

Race N (%)

 American Indian   
 or Alaska Native

1 (1.4%) 0 (0.0%) 2 (2.9%)

 Asian 4 (5.8%) 4 (5.6%) 2 (2.9%)

 Black or African   
 American

21 (30.4%) 16 (22.2%) 23 (33.3%)

 Native Hawaiian  
 or Other Pacific  
 Islander

1 (1.4%) 0 (0.0%) 1 (1.4%)

 White 41 (59.4%) 50 (69.4%) 38 (55.1%)

 Other 1 (1.4%) 2 (2.8%) 3 (4.3%)

Evaluator’s Global Severity Score N (%)

  3 – Moderate 64 (92.8%) 66 (91.7%) 64 (92.8%)

  4 – Severe 5 (7.2%) 6 (8.3%) 5 (7.2%)

Inflammatory Lesion Count 

 Mean (SD) 28.3 (6.00) 27.3 (5.95) 27.2 (5.49)

Noninflammatory Lesion Count 

 Mean (SD) 37.6 (14.70) 36.6 (13.31) 36.6 (13.17)
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FIGURE 2. Percent change in mean inflammatory lesions from baseline to week 12. (ITT population): Comparison of Tazarotene 0.045% lotion, 
Tazarotene 0.1% cream, and vehicle.

FIGURE 3. Percent change in mean noninflammatory lesions from baseline to week 12 (ITT population): Comparison of Tazarotene 0.045% lotion, 
Tazarotene 0.1% cream, and vehicle.

Treatment Success
Treatment success was defined as at least a 2-grade improve-
ment in global severity by EGSS and ‘clear’ or ‘almost clear’. 
At week 12, 18.8% of patients achieved treatment success with 
tazarotene 0.045% lotion compared to 10.1% with combined 
vehicle (P=.148; Figure 4). Tazarotene 0.045% lotion showed 
a greater treatment success at week 12 when compared with 
tazarotene 0.1% cream (16.7%), but differences were not sig-
nificant.

Subject Self-Assessment (SSA)
Tazarotene 0.045% lotion showed a greater numerical treatment 
success (‘clear’ or ‘almost clear’) at week 12 in terms of SSA 
when compared with tazarotene 0.1% cream (P=.768). Treat-
ment success was achieved in 38.5% of patients, compared with 
35.9% and 24.6% (tazarotene 0.01% cream and combined ve-
hicle [P=.096], respectively).
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FIGURE 4. Treatment success based on Evaluator’s Global Severity Scores (ITT population): Comparison of Tazarotene 0.045% lotion, Tazarotene 
0.1% cream, and vehicle.

FIGURE 5. Subject Self-Assessment (SSA) at each evaluation (ITT Population ’Clear’ or ‘Almost Clear’ [>=90%]): Comparison of Tazarotene 0.045% 
lotion, Tazarotene 0.1% cream, and vehicle.

Patient Satisfaction (PSS) and Quality of Life
There were no significant differences in PSS mean scores at 
week 12 between tazarotene 0.045% lotion and tazarotene 0.1% 
cream (P=.372) or combined vehicle (P=.242). Overall, patients 
treated with tazarotene 0.045% lotion assessed their treatment 
satisfaction higher than tazarotene 0.1% cream (mean score of 
7.7 versus 7.4).

There were also no statistically significant differences in the 
improvement between treatment groups based on the mean 

Acne-QoL assessments in each of the 4 evaluated domains. Im-
provements in self-perception, role-emotional, and role-social 
were similar with tazarotene 0.045% lotion and tazarotene 0.1% 
cream, and markedly greater than those achieved in the com-
bined vehicle groups. In terms of acne symptoms improvement, 
the absolute change from baseline with tazarotene 0.045% lo-
tion was again greater than that achieved with the combined 
vehicle, however tazarotene 0.1% cream only demonstrated an 
improvement similar to that achieved with vehicle.
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TABLE 2.

Treatment-Emergent and Related Adverse Event (AE) Characteristics 
through Week 12 (Safety population, N=206)

Tazarotene 
Lotion 
(N=68)

Tazarotene 
Cream
(N=71)

Combined 
Vehicle
(N=67)

Patients reporting any TEAE 10 (14.7%) 19 (26.8%) 9 (13.4%)

Patients reporting any SAE 0 (0.0%) 0 (0.0%) 0 (0.0%)

Patients who died 0 (0.0%) 0 (0.0%) 0 (0.0%)

Patients who discontinued 
due to TEAE

0 (0.0%) 1 (1.4%) 0 (0.0%)

Severity of AEs reported

 Mild 6 (8.8%) 12 (16.9%) 9 (13.4%)

 Moderate 2 (2.9%) 7 (9.9%) 0 (0.0%) 

 Severe 2 (2.9%) 0 (0.0%) 0 (0.0%) 

Relationship to study drug

 Related 2 (2.9%) 4 (5.6%) 0 (0.0%)

 Unrelated 8 (11.8%) 15 (21.1%) 9 (13.4%)

Treatment Related AEs reported by ≥1% patients

 Application site pain 2 (2.9%) 3 (4.2%) 0.(0.0%)

 Application site erythema 0 (0.0%) 1 (1.4%) 0 (0.0%)

 Application site  
 exfoliation

0 (0.0%) 1 (1.4%) 0 (0.0%)

 Application site dryness 0 (0.0%) 1 (1.4%) 0 (0.0%)

 Erythema 0 (0.0%) 1 (1.4%) 0 (0.0%)

Safety
A higher proportion of patients treated with tazarotene 0.1% 
cream (26.8%) reported treatment-emergent AEs compared 
with tazarotene 0.045% lotion (14.7%) or combined vehicle 
(13.4%). TEAEs were mostly mild or moderate and unrelated to 
study drug (Table 2). Treatment-related AEs were more common 
with tazarotene 0.1% cream. There were two reports of applica-
tion site pain (2.9%) with tazarotene 0.045% lotion; compared 
with three reports with tazarotene 0.1% cream (4.2%).

Cutaneous Safety and Tolerability 
Each of the signs and symptoms of cutaneous safety 
and tolerability (scaling, erythema, hypopigmentation, 
hyperpigmentation, itching, burning, and stinging) showed 
improvements from baseline to week 12. There were slight 
increases in mean scores for scaling, burning and stinging at 
week 4, consistent with tazarotene’s safety profile, but these 
reduced at subsequent study visits. All mean scores were ≤0.6 
(where a score of 1=mild); scores being similar or slightly lower 
at interim study visits with tazarotene 0.045% lotion compared 
with tazarotene 0.1% cream, especially in terms of scaling, itch-
ing, burning, and stinging at weeks 2 and 4.

 DISCUSSION
Despite recommendations to use retinoids as first-line acne 
treatment,11,21 they remain underutilized.22-24The slow onset of 
action in the treatment of inflammatory lesions,25 and the widely 
recognized irritation potential of these agents have somewhat 
limited their use. Consequently, several attempts have been 
made to alleviate these efficacy and tolerability issue using new 
delivery technology. The clinical benefits observed with tazaro-
tene 0.1% foam,26,27 0.1% cream,28 and 0.1% gel29 appear similar, 
although no direct comparisons exist in the literature. 

The rationale behind the development of a novel lotion formula-
tion of tazarotene stemmed from its proven efficacy in acne and 
the fact that a lotion formulation is the easiest and most accept-
able formulation for application to the face; but also the potential 
for tazarotene cream (and to a lesser extent foam26) to cause 
concentration dependent skin irritation and dryness, which had 
been shown to be both bothersome in many patients and may 
impact adherence and successful acne treatment. For example, 
pooled results from several clinical studies showed that 14% 
of patients treated with tazarotene 0.1% foam reported irrita-
tion and 7% dryness, compared with only 1% using vehicle.30 

Tazarotene 0.045% lotion is a novel topical treatment for mod-
erate-to-severe acne leveraging polymeric emulsion technology 
with the aim to improve both efficacy and tolerability. The poly-
meric emulsion technology affords more uniform deposition 
of active, excipients and moisturizers onto the skin surface. 
This phase 2 study is the first to compare a novel formulation 
of tazarotene 0.045% lotion with commercially available taz-

arotene 0.1% cream in patients with moderate-to-severe acne. 
Tazarotene 0.045% lotion was significantly superior to vehicle in 
reducing both inflammatory and noninflammatory lesions; and 
numerically more effective than tazarotene 0.1% cream despite 
the two-fold difference in tazarotene concentration. Median re-
ductions in inflammatory and noninflammatory lesions with 
tazarotene 0.045% lotion were 72% and 63%, respectively, at 12 
weeks. 

The only treatment-related AE with tazarotene 0.045% lotion 
observed was application site pain (2.9%). Skin reactions (such 
as scaling, burning, and stinging) were infrequent, had onsets 
early in the treatment period, were mostly mild and appeared 
transient. Erythema and itching noted at baseline improved pro-
gressively with daily tazarotene 0.045% lotion treatment. Again, 
these data concur with those in other clinical trials of retinoids 
where the peak of cutaneous irritation typically occurs within the 
first 1-2 weeks and subsides.31 

 CONCLUSIONS
Tazarotene 0.045% lotion was developed using a polymeric 
emulsion technology. In this phase 2 study of patients with mod-
erate-to-severe acne, tazarotene 0.045% lotion was as effective 
as the higher concentration tazarotene 0.1% cream, with fewer 
treatment-emergent adverse events.
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Update on the Treatment of Scars
Noelani González MD,a David J. Goldberg MD JDb

aSkin Laser and Surgery Specialists of NY and NJ
bSkin Laser and Surgery Specialists of NY and NJ; Icahn School of Medicine at Mount Sinai, New York, NY

Background: Treatment of scars continues to be a persisting challenge. Scar classification is paramount in determining an appropriate 
treatment strategy.  They can be classified into hypertrophic, keloid, or atrophic scars. With the increasing demand for less invasive 
procedures that result in equal or greater outcomes, there has been an increase in the variety of procedures for the management of 
scarring.
Methods: A Pubmed search was performed for the most recent papers on scar treatments. Findings and applications are discussed 
in this review.
Results: Studies evaluating the efficacy and safety of microneedling, filler agents, toxins, silicone gels, and laser devices such as abla-
tive, non-ablative, fractional, SRT, and radiofrequency are discussed. 
Conclusion: Review of the literature revealed a myriad of options for the treatment of different scar types. Although there is not vast 
evidence in the literature in regard to combination treatments, these are becoming more popular, and it is the author’s opinion that 
combination treatments yield better overall results.

J Drugs Dermatol. 2019;18(6):550-555.

 ABSTRACT

 INTRODUCTION

Treatment of scars remains a persisting challenge.  
Scarring can be classified as a fibrous tissue disorder, 
which can occur as a consequence of inflammatory 

or non-inflammatory processes.1 Abnormal scarring is a well-
known complication of wound healing; moreover scars can 
cause cosmetic, functional, and even psychological impact. 
Scar classification is paramount in determining an appropriate 
treatment strategy.  They can be classified into hypertrophic, 
keloid, or atrophic scars.2

Hypertrophic scars are characterized by their indurated 
and at times erythematous appearance, which is caused by 
the overgrowth of capillary vessels secondary to chronic 
inflammation.3 They typically develop secondary to trauma; 
burn injury, or insect bites. Traditionally, depending on the type 
and severity of the hypertrophic scar at hand, intralesional 
corticosteroids, silicone gel sheeting, or intralesional 
fluorouracil (5-FU) were being used.  However, in the past 
decades, lasers have taken a front seat in the treatment of 
these types of scars and have aided in the delivery of the 
aforementioned medications. 

Atrophic scars usually develop after an inflammatory process 
and can be the result of collagen loss and dermal atrophy. These 
tend to develop after insults to the skin such as acne, varicella, 
or trauma.4 These can cause an indentation or depression in the 
skin. Given that acne is such a common pre-existant concurrent 
disorder, it constitutes the vast majority of atrophic scars.  In 

the case of atrophic scars, ablative lasers, chemical peels, 
and subcision were paramount in the past in treating these 
troublesome scars. Procedures such as ablative resurfacing 
have posed a challenge as such an approach might not be 
used in all skin types, and potentially could have a trying side 
effect profile. Less invasive treatments used posed difficulty in 
achieving the type of results sought after by the provider and/
or patient. 

With the increasing demands of patients to have less invasive 
procedures that result in equal or greater outcomes, there 
has been an increase in the variety of procedures for the 
management of scarring. Multiple studies have led to multiple 
treatment strategies for the improvement of the different types 
of scars. Patient evaluation and expectations should be done 
and discussed prior to the initiation of any treatment. Treatment 
combinations are typically the best option for patients. The 
recent development of non-ablative lasers, radiofrequency 
devices, and different uses of fillers and toxins amongst others 
have broadened the scope with which we can treat scars. This 
article will review the most current treatment strategies used to 
treat hypertrophic, keloidal, and atrophic scarring.  

Microneedling
Microneedling (MN) is a relatively new treatment option. As the 
demand for less invasive but efficacious procedures is growing, 
MN fits in this category.  This modality has been studied 
extensively recently, and more studies have been performed on 
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A few case studies have demonstrated the success of hyaluronic 
acid fillers in treating chronic atrophic or depressed scars, due 
to trauma,31 steroid atrophy,32,33 morphea,34 and even post-
Mohs surgery.35 Subjects post Mohs surgery were treated with 
either hyaluronic acid or calcium hydroxylappatite. Both were 
effective with durations lasting 8 and 9 months respectively.35

Toxin 
Treatment with botulinum toxin is undertaken mainly to avoid 
and treat hypertrophic scars. In 2000, a randomized controlled 
trial was done to evaluate the cosmetic outcome of primates 
with facial wounds. Standard excisions were made, and subject 
were treated either with botulinum toxin A or normal saline. The 
botulinum toxin-treated group showed significantly better scar 
outcomes than did the control group at 3-month follow-up.36 

This was again reproduced in human subjects in 2006, when 
subjects were treated with botulinum toxin or placebo after 
cutaneous surgery on the forehead. The toxin treated group 
demonstrated significant greater scar outcomes.37 A separate 
study of 40 subjects examining scar outcomes on cheeks and 
forehead after scar revision treated with injection of botulinum 
toxin also achieved significant improvement based on objective 
and subjective scales.38 Moreover in a study by Ziade et al 30 
subjects were randomized to receive botulinum toxin or placebo 
following facial wounds. Subjects were followed up at 1 year, 
and results were mixed, statistically significant improvement 
was shown by the visual analog scale, but was not shown in the 
other study evaluations.39 Intralesional injection of botulinum 
toxin has also been used to treat keloids and has demonstrated 
improvement in the treated scar at a one-year follow up.23

Silicone Gels
The mechanism by which silicone products may help to 
prevent excessive scar formation is by restoring the water 
barrier through its provided semi-occlusion and hydration of 
the stratum corneum.40 Topical silicone gels have been used for 
years to treat hypertrophic scars.41 However, literature as to the 
effectiveness of silicone gels in preventing hypertrophic scars 
appears to be mixed. In a study by Gold et al subjects undergoing 
skin surgery were divided into low risk and high-risk groups, in 
terms of abnormal scarring, and randomized to receive silicone 
gel sheets 48 hours after surgery. Silicone gel sheets were 
effective in preventing abnormal scars in 39% of the high-risk 
group who used the sheets vs 71% of those in the high-risk 
group who did not apply them.42 In another randomized control 
trial, silicone gel was applied to median sternotomy wounds. 
Although the majority of subjects developed hypertrophic scars, 
scar scores were significantly better on the silicone gel treated 
group.43 Conversely, a study by Sakuraba et al demonstrated 
that by applying a silicone gel sheet to median sternotomy 
wounds 2 weeks after surgery, and replacing it every 4 weeks 
for 24 weeks prevented the formation of a keloid scar at 24 
weeks post-op.44 A study in Korean subjects studied the effect 

acne scarring, than in any other form of scarring, demonstrating 
statistically significant efficacy, used as MN monotherapy or 
combined with other modalities such as platelet rich plasma, 
or chemical peels.2,5–10 A series of 3 to 5 treatments spaced 2-4 
weeks apart has been shown to result in a 50-70% improvement 
of scarring.5,10 When compared to non-ablative fractional Erbium 
1,340-nm laser with treatments every 3 months, there was 
no statistical difference between groups on the Quantitative 
Global Grading System for Post-Acne Scarring scale at 2 and 
6 months post-treatment.11 A randomized, blinded study of 30 
subjects comparing MN to trichloroacetic acid (TCA) showed 
clinical improvement in acne scarring of both groups, with no 
statistically significant difference in percentage improvement.12

A few studies on combination therapy of MN with PRP 
have shown mostly positive results.13–17 Other combination 
therapies with chemical peels (such as 35% or 70% glycolic 
acid peels),18,19 and other studies incorporating subcision and 
TCA along with MN have also shown success  in treating these 
types of scars.20 Other studies have shown efficacy in treating 
burn injury and split-thickness grafts post thermal injury. In 
addition, a group treated with vitamin C and A prior to MN 
showed 80% improvement overall.16,21,22 Lastly, MN has also 
been used to treat varicella induced atrophic scars with evident 
improvement.10,23,24

Fillers
Most, if not all, fillers are currently being used to treat scarring. 
The literature is ample with examples of filler improved acne 
scarring. The various options include hyaluronic acid fillers, 
autologous fat, and biosynthetic polymers such as poly-l-lactic 
acid, poly methylmethacrylate, and calcium hydroxylapatite, 
the last three lasting longer than the others.  Most of these 
approaches will require repeat treatments to maintain results. 

A phase 3 double blind, double randomized, multi-center-
controlled trial was done to demonstrate the safety and 
effectiveness of PMMA-collagen for acne scarring where 147 
subjects underwent PMMA collagen vs. saline injections and 
were followed up for 6 months. Success was achieved by 
64% of those treated with PMMA-collagen in comparison to 
33% in control subjects.25 In another study, twelve subjects 
with moderate to severe acne scarring received microdroplet 
injections of hyaluronic acid after fractional laser resurfacing, 
and immediate visual improvement was noted.26 In a study by 
Goldberg et al, ten subjects with a variety of scars were treated 
with calcium hydroxylappatite. Saucerized scars demonstrated 
improvement in this study, while ice-pick scars did not respond. 
Results were shown to last for up to a year.27 Although silicone 
injection treatments of acne scars are not approved by the FDA 
as fillers,28 microdroplet injections of silicone either alone or in 
combination with cross-linked hyaluronic acid in expert hands 
have been shown to also be a treatment option.29,30
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Burn scars and wounds have mostly shown to respond to 
both PDL and ablative fractional devices and have shown the 
greatest benefit for these subjects. Ablative fractional devices 
can help release skin contractures in burn wounds and allow for 
improved range of motion for these subjects. Fractional ablative 
lasers have also been shown to provide a better outcome in 
comparison to non-ablative fractional resurfacing lasers, and a 
better safety profile when compared to their traditional ablative 
counterparts.55–60 Ten subjects with hypertrophic burn scars 
were treated with a single treatment of fractional CO2 ablative 
laser. Quality of life, scar firmness, and texture all improved 
over the course of 6 months.60

Atrophic Scars
Although full field ablative high energy CO2 lasers were 
historically the mainstay treatment for atrophic scars, fractional 
devices, such as fractional CO2, Er:YAG lasers, and even the 
PDL, have largely replaced this modality.61,62 Fractional Er:YAG 
lasers have been shown to improve color, texture, thickness, 
irregularity, and overall subject satisfaction when compared to 
fully ablative Er:YAG treatment.63,64 Fractionated lasers are safer 
to use in a wide range of skin types. They have been shown to 
be more useful for boxcar or rolling scars, and not as efficacious 
with ice-pick scars. A retrospective, single-center study was 
performed on atrophic acne scars, burn scars, or traumatic 
scars with a non-ablative, fractional (NAFL) 1550-nm Erbium 
glass laser, with high-energy parameters, at 4-week interval for 
4-8 sessions. Atrophic acne scars had the best outcomes; other 
types of scars didn’t respond as well.4

Recently, other devices have been evaluated for the treatment 
of atrophic scars, mainly acne scars. These can be classified 
as non-ablative, non-fractional devices.  Among these newest 
modalities are the 1319-nm pulsed, the 1320-nm Nd:YAG, and 
the 1450-nm diode lasers, which have all been used to treat 
posttraumatic facial scars.54,65–68 In addition a picosecond laser 
using a photomechanical approach has been studied in the 
treatment of facial acne scars. In this study, Brauer et al treated 
20 subjects with acne scars, using a 755-nm picosecond laser. 
Subjects ranged from being satisfied to extremely satisfied 
with regards to improvement in appearance and texture of 
their scars. Three-dimensional analysis demonstrated a 24.3% 
improvement in scar volume. Furthermore, histologic analysis 
revealed increased density of elastic fibers, and an increase 
in dermal collagen and mucin. Results were noted to be 
comparable to that of fractional ablative laser treatments.69

SRT
Superficial radiation therapy is most commonly used on 
keloids, and usually as an adjunct to post keloid resection.70 

Radiation inhibits new vessel formation and the proliferation 
of fibroblasts, which results in decreased collagen production.71 

of silicone gel sheeting on normal surgical scars and showed 
improvement in pigmentation, vascularity, and height of scar in 
the silicone gel group at the 3-month follow up.45

A newly developed silicone gel has proven to be a highly 
effective treatment for a series of cases including post-
procedure healing after fractional CO2 laser treatment where 
skin debris was exfoliated after only 3-5 days. An observational 
study done on 105 subjects showed re-epithelialization as early 
as 7 days post procedure in comparison to healing times of 
standard post treatment care. The silicone gel decreased post 
procedure burning sensation, erythema, and superficial skin 
temperature.46 In addition to post-laser treatment, the SG has 
been used on non-healing scalp wounds, and on a case of a 6 
month old with a scar caused by third degree burns.47,48 All cases 
resulted in beneficial outcomes, with shorter recovery times, 
and soothing effects. Applying the silicone gel on chronic non-
healing wounds resulted in induced re-epithelialization after 2 
weeks.47

Treatment With Lasers and Light Energy Devices
Hypertrophic and Keloid Scars
Various lasers have been used to treat hypertrophic scars 
and keloids. The majority of studies have been done using 
the 595-pulsed dye laser (PDL).49 This device is typically 
known for its capability to reduce erythema; however it 
has also been shown to reduce scar volume and to improve 
scar texture. Early scar intervention with the PDL can control 
angiogenesis and minimize the extent of scarring.50 It has been 
shown to decrease TGF-B expression, fibroblast proliferation, 
induce matrix metalloproteinases (MMP), and collagen type 
III deposition.1,3,51,52 A case series confirming the efficacy of 
PDL in combination with intralesional corticosteroids proved 
the efficacy of this laser in treating breast reduction surgery 
scars.53 PDL can be considered as first- or second-line light 
therapy for erythematous immature hypertrophic scars and 
linear hypertrophic scars. It can also be used as second-line 
therapy for severely pruritic and erythematous keloids. Side 
effects include predominantly transient purpura, blistering, 
and crusting.  Recently the 1064 Nd:YAG laser has been 
evaluated  in the treatment of  hypertrophic scars. Most 
studies reveal high recurrence rates, especially with respect 
to keloids. However, one study of 22 Japanese subjects with 
keloids or hypertrophic scars, demonstrated efficacy of this 
laser. Nonetheless, the efficacy decreased with thickness of the 
scar. The authors indicated it would be best for recent scars or 
thinner hypertrophic scars.3 Additionally, a randomized split-
scar study was done on twenty subjects with hypertrophic 
scars, half of the scar was treated with the 595 nm PDL, while 
the other half was treated with the 1064nm Nd:YAG laser. There 
was no statistical difference between the two modalities at one 
month follow up.54 
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This mechanism of action was also confirmed by a study from 
Ji et al. Their data suggested that radiation can prevent the 
recurrence of keloids by controlling their fibroblast proliferation, 
and inducing premature cellular senescence by cell toxicity and 
arresting the cell cycle.72 Most studies are retrospective and 
include a combination of keloid excision and post-radiation 
therapy.  A study done with 5 year follow up showed keloids 
treated with radiation therapy post excision, the probability 
of relapse at 1 year was 9% and at 5 years was 16%, without 
any difference in location of the scar.73 Radiation therapy has 
also been combined with PRP, and shown success with 95.5% 
non-recurrence rate at 3 months,74 and 94% non-recurrence rate 
at 3 year follow up72 in two separate studies treating keloids 
post-excision. Overall, radiation therapy has been used for over 
20 years in the treatment of keloids. Today’s highly controlled 
superficial radiation therapy (SRT) devices may lead to even 
better outcomes.  

Radiofrequency (RF)
(RF) is a new technology, which uses electric current instead of 
light to exert its effects on the skin by producing focal thermal 
damage to the dermis. Because of its mechanism of action 
RF may be associated with fewer side effects in comparison 
to other lasers.75 RF can be further categorized as monopolar, 
unipolar, and bipolar RF. Most studies have been undertaken for 
the treatment of atrophic scars. Monopolar RF has been used 
to treat active cystic acne scarring. In another study of a bipolar 
RF device, a 50% improvement was noted in one subject; and 
a 25-50% improvement was noted in two other subjects.76 

A prospective, open-label clinical trial was undertaken of 12 
Caucasian subjects with moderate to severe acne scars. All 
received 3–5 treatments with bipolar fractionated RF (FRF).  
50% of subjects were satisfied and 50% reported to be very 
satisfied with the treatment.77 There have been various studies 
done on Asian skin (Japanese and Korean), showing moderate 
to significant improvement, with both subjective and objective 
assessment percentage increases in appearance at 3-month 
follow up.  However severe acne scars did not improve in one 
of the studies; authors hypothesized this could be secondary 
to inadequate treatment intervals.78,79 A multicenter clinical 
trial involving Asian and Caucasian subjects using bipolar RF 
treatment reported similar improvements in both ethnicities, 
with 40% in acne scar improvement, as well as improvements 
in pore and skin texture, with no adverse effects.80 Rongsaard 
and Rummaneethorn compared fractional bipolar RF device 
to an erbium-doped non-ablative 1550nm laser treating 
atrophic acne scars in skin types II-IV in a split face study. Each 
subject received three treatments at 4-week intervals; results 
comparing both cheeks were not statistically different.81,82 

A composite study reviewing 15 articles found that there are 
many small studies showing promising results for the use of 
FRF on acne scars, however the author concluded there is a 
need for larger studies comparing RF to established procedures 

such as ablative and non-ablative lasers.80 Microneedle RF 
and bipolar RF seem to offer the best treatment outcomes for 
atrophic acne scarring.83

 SUMMARY AND CONCLUSIONS
Treatment for scarring be it hypertrophic or atrophic scars 
remains a challenge. Every scar should be considered unique, 
and each scar may require a customized approach, where 
various modalities might need to be employed to reach the 
best outcome. To date there are various therapeutic options 
for scar management. This paper describes the myriad of 
options available to patients and physicians, ranging from non-
invasive to more invasive light-based energy sources. Many 
treatment options may lead to improvement with minimal risk 
of complications. 

Based on papers reviewed and recent scar guidelines, treatment 
should be attempted with silicone gel, PDL, 1064 Nd:YAG, and 
CO2 or Erbium: YAG lasers for more hypertrophic and chronic 
burn scars, mostly concentrating on the use of  fractional lasers  
which carry a lesser side effect profile. Atrophic scars on the 
other hand, seem to respond best to numerous modalities, 
of which fractional ablative and non-ablative lasers as well 
as radiofrequency seem to be the most effective.  The newest 
additions to the armamentarium are PMMA collagen fillers, 
among other available filler agents. All the above treatments 
can be coupled with other treatments such as PRP, Vitamin C, 
intralesional corticosteroids, or chemical peels to potentially 
increase their effectiveness. For those patients looking for less 
invasive options, and whose skin types prevent them from 
being treated with some of the aforementioned modalities, 
microneedling and or radiofrequency should be considered.  It 
is the author’s opinion that combination treatments yield better 
overall results.
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SPECIAL TOPIC

Validation of Botanical Treatment Efficiency for Adults and 
Children Suffering from Mild to Moderate Atopic Dermatitis
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Objective: The study was conducted to determine the efficiency of the botanicals combination incorporated in the Kamedis Eczema 
Therapy Cream (the tested product) for adults and children suffering from mild to moderate Atopic Dermatitis. 
Design: The study designed as an interventional, multi-center, double-blind, randomized, controlled study.
Setting: Subjects were evenly randomly divided into three treatment groups: tested product, vehicle, and comparator. The vehicle used 
was the identical tested product without the botanical combination while the comparator was a leading OTC brand in the US market. 
All three above groups used a similar Kamedis wash for the body and face following by one of the three randomized treatment creams 
for the affected areas on the face and body.   
Participants: One hundred and eight (108) subjects with uncomplicated, stable, mild to moderate atopic dermatitis recruited and quali-
fied for the study; 71 females and 37 males, age 3 to 73.  
Measurements: The investigator assessed the severity of each subject using the Investigator Global Assessment (IGA) and affected 
body surface area (BSA) at each of the visit days 0, 7, 14, and 28.
Results: The tested product demonstrated an improvement in IGA and BSA over the vehicle at every visit across treatment time, prov-
ing the validation that the botanical product is much more effective and beneficial than the same product without the botanicals. The 
tested product as well as the comparator reached exactly the same percentage, 34%, of 'clear' IGA subjects of the enrolled subjects, 
presenting advantage over the vehicle. The BSA improvement comparison analysis of the tested product over the vehicle yielded sta-
tistically significant P value of 0.0369.
Conclusion: The study results approve and validate that the botanical combination is the key factor for the efficacy and improvement 
of the AD symptoms within this study population.

J Drugs Dermatol. 2019;18(6):557-561.

 ABSTRACT

 INTRODUCTION

Atopic dermatitis (AD) is a common chronic inflammato-
ry skin disease with a lifetime prevalence of 10-20% in 
children and 1-3% in adults.1 AD usually starts in early 

infancy and is typified by pruritus, erythematous papulovesicu-
lar lesions, xerosis (dry skin), and lichenification of the skin.2 
In severe cases, intense pruritus (itching) and scratching may 
lead to secondary infection.1 AD is usually associated with other 
atopic diseases as asthma and other allergic reactions.

Without an understanding of the complex and multifactorial 
pathogenesis of AD, treatment can be difficult and often unsat-
isfactory. When the structural integrity of the outer skin layer is 

compromised by injuring the aggregation of keratin filaments 
supporting the skin barrier, as in a mutation, pathogens, or al-
lergens, toxins are able to pass through the hyperpermeable 
barrier, and create chronic inflammation.3-5 

Currently, there is no cure for the disease. Management of AD 
focuses on controlling the severity and duration of AD symp-
toms. In mild to moderate cases, treatment includes reduction 
of exposure to triggering factors and topical application of 
emollients and steroid-free barrier creams as well as topical 
corticosteroids. In more severe cases, the condition is often 
treated with systemic corticosteroids and immunosupressive 
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meet the Hanifin and Rajka criteria and was stable for 7 days. 
Pregnant women were not included in the study and a negative 
urine pregnancy test result was required for each of the visits 
of every female subject with childbearing potential. The exclu-
sion criteria list included another dermatological disease that 
could interfere with clinical evaluation, previous subject history 
of allergy to cosmetic products or specific relevant ingredients, 
treatment by topical or systemic immunomodulators for atop-
ic dermatitis or steroids 14 days prior to the beginning of the 
study, treatment by phototherapy 28 days prior to the begin-
ning of the study, any experimental treatment within 14 days 
prior to the beginning of the study, and expected extensively 
sun exposure during the study period.  

In the study, subjects were evenly randomly divided into three 
treatment groups, 36 subjects in total were enrolled for each 
of the following treatment groups: tested product, vehicle, and 
comparator. The vehicle used was the tested product without 
the botanical combination and the comparator was a leading 
OTC brand in the US market. All three above groups used a 
similar Kamedis wash for the body and face and one of the 
three randomized treatment creams for the affected areas on 
the face and body.   

Subjects were requested to apply the treatment product twice 
daily following Kamedis wash, as per instructions, morning and 
evening. 

The study duration was 28 days (4 weeks), with study visits oc-
curring at baseline (day 0), day7, day 14 and day 28. Subjects 
underwent facial and body investigator evaluation and AD le-
sion assessment by dermatologist at each of the visit days. 
Digital photos were taken of the affected lesions at each visit in 
one of the study's sites (33 subjects) by a Nikon D-90 camera in 
a Canfield 3-point head mount with an IntelliFlash system and a 
consistent f-stop for reproducibility at all time points.

The investigator assessed the severity of each subject using In-
vestigator Global Assessment (IGA) and affected Body Surface 
Area (BSA) at each of the visit days 0, 7, 14 and 28. The BSA was 
estimated by assessing the affected percentage of the following 
body areas: head, trunk, upper limbs and lower limbs for chil-
dren and adults. For mild to moderate AD, the diagnosed BSA 
is typically lower than 10%.

For the IGA parameter, the following grading scale was used: 
0=clear, 1=almost clear, 2=mild, 3=moderate,  4=severe, and 
5=very severe. During and following the treatment, on days 0, 
7, 14, and 28, the subjects completed Dermatology Life Qual-
ity Index (DLQI) and by the end of the treatment, on day 28, 
a sponsor supplied marketing questionnaire, which also pro-
vided their comments for the entire experience. 

agents such as methotrexate, cyclosporin, and azathioprine. 
Due to their potential side effects, the last-mentioned treat-
ments are not recommended for long-term use, especially in 
young children.6-11

Kamedis Eczema Therapy Cream (the tested product) is a bar-
rier-based non-steroidal homeopathic formula emulsion based 
on botanicals, which is especially formulated to manage the 
symptoms of various dermatoses such as atopic dermatitis, 
contact dermatitis, nummular dermatitis, hand dermatitis, ra-
diation dermatitis, and burns. This emulsion acts by adhering 
to the injured tissue, eliminating exogenous and contaminated 
factors related to dermatitis, protecting the skin from further ir-
ritation, and maintaining a moist skin environment. 

Kamedis Eczema Therapy Cream developed to include a com-
bination of six botanicals: Rheum Palmatum, Sanguisorba 
Officinalis, Ailanthus Altissima, Scutellaria Baicalensis, Cnidi-
um Monnieri, and Glycyrrhiza Glabra with diluted sulphur. The 
botanicals are known from the literature to have significant 
anti-inflammatory and anti-allergic activities that assist in the 
relief of AD symptoms.12-13 The purpose of this research was to 
validate the effectiveness of the botanicals for the treatment of 
AD. In order to meet this goal, a vehicle product formula was 
developed to be verified in comparison with the tested product. 
The vehicle product was designed to include all ingredients in 
the same relevant percentages as in the tested product without 
the combination of the six mentioned botanicals. 

The analytical evaluation in this research was performed by us-
ing both Investigator Global Assessment (IGA) scale and the 
body surface area (BSA) for AD. The IGA score is based on the 
severity of erythema, infiltration, population, and oozing, and 
is selected by an overall appearance of the lesions at a given 
time point. The involved surface area that composed the total 
BSA in AD is a crucial factor in grading the degree of severity. 
The BSA is presented as a percentage index for the involved 
lesional features and locations.14 

 METHODS  
One hundred and eight (108) subjects with uncomplicated, 
stable, mild to moderate atopic dermatitis were recruited and 
qualified for the study, 71 female and 37 male, ages 3 to 73.  

The study was designed as an interventional, multi-center, 
double-blind, randomized, controlled study. The study was 
conducted under Institutional Review Board (Integreview IRB, 
Austin, TX), a signed informed consent form and a photo-
graphic release form were obtained from each subject prior to 
performing any study procedure.

Subjects enrolled according to the inclusion criteria with 2 
years of age and older, mild to moderate atopic dermatitis that 
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The statistical analysis used a two-way analysis of variance 
(ANOVA) with visit and treatment/control as main factors and 
the interaction between them. A significant interaction would 
mean that the difference between the treatment and the control 
is not similar across visits. Factors with P values smaller than 
0.05 are considered as statistically significant. For each param-
eter, the original scores have been transformed to percentage 
of improvement by calculating the percentage of increased 
score comparing to the score measurement of each patient at 
baseline (day 0). 

 RESULTS  
Of 108 subjects enrolled, 99 subjects completed the study. Nine 
subjects did not complete the study following the base line 
(BL) visit due to personal reasons that are not connected to the 
study. No adverse experiences or events occurred during the 
course of the trial.

Demographic characteristics of the subjects are presented 
(Table 1). No significant statistical difference was observed in 
IGA and BSA characteristics between each of the randomly 
selected treatments groups in the BL visit (day 0), however, a 
slight trend of more severe subjects was included in the tested 
product group comparing to the other two groups (Figure 1).

At each visit, the investigator assessed the subject IGA and 
BSA. The IGA is presented in severity index score evaluation. 
The number of subjects reached the 'clear' or '0' score evalua-
tion was counted per each treatment and the clear percentage 
was calculated out of the total subjects successfully enrolled 
from for each treatment group (Table 2). The BSA is calculated 
by the relatively summation of all specific body areas affected 
percentages from the total body surface affected percentage 
(Figure 1). 

The IGA severity scale parameter was examined by counting 
all subjects that reached the 'clear' or '0' evaluation index with 
the relatively percentage among the total number of the exam-
ined treatment product enrolled subjects. The tested product as 
well as the comparator reached exactly the same percentage, 
34%, of 'clear' subjects out of the enrolled subjects (Table 2). 
Both the tested product and the comparator showed a higher 
percentage of 'clear' subject over the vehicle during the course 
of the study. The vehicle showed 19% only of 'clear' subjects 
from the total enrolled with this treatment. Again, showing the 
effectiveness or the benefit of the botanicals in the treatment of 
AD. Analysis of the accumulated number of 'clear' and 'almost 
clear' ('0' and '1' IGA evaluation scores) did not show any sig-
nificant different between the three treatment products.

The BSA raw data is a decreasing total percentage over time 
per each of the treatments (Figure 1). The improvement anal-
ysis of the BSA total percentage is presented (Figure 2). The 

FIGURE 1. BSA raw data collected per each visit in weeks duration.

TABLE 1.

Subject Demographic Characteristics

Characteristic Value

Age Range (years) 3-73 years old

Sex Women - 71 (66%)

Men - 37 (34%)

Race African American - 58 (54%)

Caucasian - 50 (46%)

TABLE 2.

Clear Score IGA Percentage of Enrolled Subjects

Product

# of 'Clear'  
Subjects (IGA=0) 

following 4 
weeks of  
treatment

Total # of 
Subjects who 
concluded the 

study

Percentage 
of 'Clear' out 
of 'Total' (%)

Kamedis  
Eczema 

Therapy Cream
11 32 34

Vehicle 6 32 19

Comparator 12 35 34

Total 29 99 29

FIGURE 2. BSA improvement per each visit in weeks duration. 
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total BSA improvement percentage of the enrolled subjects per 
each treatment was standardized to the BL in order to enable 
a comparison between the alternative treatments. It should 
be mentioned that the severity of the enrolled subjects for the 
tested product was higher in BL comparing to the other two 
treatments, 10.9% of severity versus 8.48% and 8.87% for the 
vehicle and the comparator, respectively (see Figure 1). In gen-
eral, it can be seen that the tested product demonstrated an 
improvement over the vehicle at every visit across treatment 
time, proving that the botanical product is much more effective 
and beneficial than the same product without the botanicals. 
On day 28 by the end of the treatment duration, the improved 
BSA with the tested product reached 6.79% versus 4.7% with 
the vehicle treatment. The tested product maintained its ad-
vantage over the vehicle during the course of all visits up to 
the final visit on day 28. An observed difference in the BSA im-
provement over the vehicle was achieved after one week (day 
7) of treatment (1.29% vs 0.21%) and continued to expand over 
the vehicle after the following week (day 14) with 4.72% ver-
sus 1.37% until reached the final improvement detected after a 
month of treatment (day 28). The tested product showed an ad-
vantage over the comparator on week 2 (day 14) and the end of 
the treatment on week 4 (day 28). The tested product achieved 
4.72% improvement on week 2 and 6.79% on week 4 versus 
3.79% on week 2 and 5.5% on week 4 for the comparator. On 
week 1 (day 7), the comparator showed an advantage over the 
tested product, 1.89% of improvement versus 1.29% of the test-
ed product. This preliminary trend changed over time keeping 
the tested product advantage until the end of the treatment. A 
comparison between the tested product and the vehicle BSA 
improvement yielded P value of 0.0369, which is statistically 
significant, therefore validates the botanical combination is a 
factor in efficacy and improvement of AD symptoms within this 
study population. P value of 0.0655 was achieved on week 4 for 
the tested product compared to both the vehicle and compara-
tor alternative treatments.

In addition to the measured and calculated parameters, clear 
improvement was visually evident following 4 treatment weeks 
of the tested product (Figure 3a and 3b).

 DISCUSSION
The main purpose of the presented study was to evaluate the 
efficacy of the botanicals that are the major novelty of the tested 
product for the treatment of AD. The tested product is based on 
6% herbal botanical ingredients with anti-inflammatory and an-
ti-bacterial activity such as the Rheum Palmatum, Sanguisorba 
Officinalis, Ailanthus Altissima, Scutellaria Baicalensis, Cnidium 
Monnieri, and Glycyrrhiza Glabra. The Rheum Palmatum and 
Scutellaria baicalensis also show anti-oxidative activity, which 
may assist in improving and relieving the severity of eczema 
lesions. The botanicals were selected due to their characteristics 
and were chosen out of hundreds of botanicals due to thorough 

literature review that was followed by in vitro studies on artifi-
cial skin model. 

In order to examine the option of leveraging the treatment by 
the usage of the botanicals, a vehicle product was developed. 
The vehicle product was designed to include all ingredients in 
the same ratio as in the tested product excluding the botani-
cals. The tested product was found to be much more effective 
and very valuable in improving the AD severity and evaluated 
symptoms compared to the vehicle at every evaluated visit until 
the end of the treatment. The result was validated by both IGA 
index and BSA improvement calculation for the entire popula-
tion that was tested in this multi-center study. This means that 
the botanicals demonstrated better results over time, especially 
between 2 to 4 weeks, in which the results become more visible 
and can be easily evaluated. The BSA improvement following 
the 4 weeks of treatment was increased by more than 40% from 
4.7% to 6.79% and the IGA by more than 80% from 19% of clear 
subjects with the vehicle to 34% with the tested product. 

The comparator was added to the study in order to examine 
the comparative effect of an OTC leading product in the US us-
ing colloidal oatmeal for the treatment of AD. It could be easily 
seen that the comparator was found to be much better than the 
vehicle, however less effective than the tested product. The IGA 
analysis of the comparator showed similar results to the tested 
product with an advantage comparing to the vehicle results. The 
BSA improvement analysis of the comparator changed its trend 
after the first week of treatment. Once the first week of treat-
ment showed an early improvement with the comparator with 
regards to the tested product, the following visits at 2 weeks and 
4 weeks showed a different trend. While the comparator kept 
increasing its improvement, the tested product improved more 
and showed better effectivity in terms of BSA improvement per-
centages.  

Over the years, numerous randomized double-blinded stud-
ies15-17 were presented and published. In some of them, a 
vehicle was used for comparison purposes, while in others a 
comparator product was used. None of these studies used the 

FIGURE 3. Visual improvement after 28 days (A) before treatment on 
day 0 (B) following treatment on day 28. 

(A)               (B)
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simplex. Journal of the German Society of Dermatology. 2010;(8):788-796. 

15. Klovekorn W, Tepe A, Danesch U. A randomized, double blind vehicle con-
trolled, half side comparison with herbal ointment containing Mahonia 
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AW, Paller AS. MAS063DP is effective monotherapy for mild to moderate 
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controlled study. J Pediatr. 2008;152(6):854-859.
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vehicle tested formula in order to validate the efficacy of the 
exclusively botanicals combination that is the major and most 
important component of the final formula. This is the innovative-
ly approach and the advantage of this study. While the vehicle 
emollient yielded good results in terms of skin barrier, the tested 
product usage managed to present statistically significant vali-
dation effect of the botanical complex incorporation. 
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Clascoterone (cortexolone 17α-propionate, CB-03-01) 1% cream, a topical, androgen receptor (AR) inhibitor under investigation for 
the treatment of acne vulgaris, is rapidly metabolized to cortexolone in human plasma. The primary objectives of this study were to 
determine the pharmacokinetic (PK) properties and adrenal suppression potential of clascoterone  topical cream, 1% in subjects with 
acne vulgaris. 
Study Design: This study was an open-label, multicenter study in 42 subjects ≥12 years of age with moderate-to-severe acne (Grade 
3-4 on the Investigator’s Global Assessment [IGA]), on the face, chest and/or back. Cohort 1(>18 years of age) and Cohort 2 (12-18 years 
of age) applied clascoterone topical cream, 1% twice daily (BID) for 14 days. Primary safety endpoints included hypothalamic-pituitary-
adrenal (HPA) axis response to cosyntropin via a Cosyntropin Stimulation Test (CST) upon screening (day 1) and at day 14 (HPA axis 
suppression was defined as a post-stimulation serum cortisol level <18 μg/dL at day 14); and PK evaluation including concentration-time 
profiles of clascoterone and cortexolone in plasma—PK parameters were determined using “non-compartmental” analysis. Second-
ary safety endpoints included clinical laboratory testing, local and systemic adverse events (AEs), physical examination/vital signs, and 
electrocardiogram (ECG). 
Results: 42 subjects (Cohort 1=20, Cohort 2= 22) enrolled. Cohort 1 was comprised of 15 females (15/20, 75%) and 5 males (5/20, 
25%), non-Hispanic/Latino (20/20, 100%), mean age is 24.4 years. Cohort 2 was comprised of 12 females (12/22, 54.5%) and 10 males 
(10/22, 45.5%), non-Hispanic/Latino (21/22, 95.5%), and mean age is 15.6 years. Three subjects (3/42,7%), 1 adult and 2 adolescents, 
demonstrated an abnormal HPA axis response with post-stimulation serum cortisol levels ranging from 14.9 to 17.7 μg/dL at day 14. All 
returned to normal HPA axis function, four weeks after day 14. None showed clinical evidence of adrenal suppression. Clascoterone 
plasma concentrations achieved PK steady-state by day 5. Clascoterone systemic exposure was similar between both cohorts. At 
steady-state, plasma concentrations increased ~1.8 to 2.1 fold versus first dose with mean (coefficient of variation [CV] %) maximum 
plasma concentrations of 4.4 ng/mL (67%) and 4.6 ng/mL (103%) in Cohort 1 and Cohort 2, respectively. Cortexolone plasma con-
centrations trended below the lower limit of quantitation (0.5 ng/mL) in both cohorts. Local skin reactions (LSRs) were mostly mild, 
with only one moderate case of pruritus. There were nine AEs categorized as follows: definitely related (N=2), probably related (N=4), 
unlikely/not related (N=3), to clascoterone. 
Conclusion: This study demonstrates the safety and tolerability of clascoterone  topical cream, 1% in adolescents and adults with acne 
vulgaris treated BID for 14 consecutive days. 

J Drugs Dermatol. 2019;18(6):563-568.

 ABSTRACT

 INTRODUCTION

Acne is a chronic inflammatory skin condition of the 
pilosebaceous glands that typically begins at puberty 
and may continue through adulthood, with flares of-

ten coinciding with increases of serum androgens.1,2 Over 85% 
of adolescents3 and 40% of adults develop late onset acne.4 It 
is one of the most common dermatological disorders in the 
world5 with its incidence and severity influenced by genetics 
and environment.1,6 

Endogenous androgens, particularly testosterone and dihy-
drotestosterone (DHT), mediate excess sebum production in 
the skin, driving abnormal keratinization and desquamation 
leading to obstruction of the pilosebaceous duct which allows 
Cutibacterium acnes (formerly Propionibacterium acnes) to 
proliferate.7,8 Proinflammatory mediators are released in re-
sponse, triggering localized inflammation and exacerbation of 
acne lesion eruption.7 

Do Not Copy
Penalties Apply



Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

564

Journal of Drugs in Dermatology
June 2019  •  Volume 18  •  Issue 6

 

A. Mazzetti, L. Moro, M. Gerloni, M. Cartwright

1% for baseline plasma  concentrations of clascoterone and 
cortexolone. 

Study Treatment
Subjects applied 6 grams of clascoterone  topical cream, 1% to 
their entire face, shoulders, upper chest and upper back (treat-
ment area) on day 1. The exception were subjects <18 years  of 
age with a body surface area <1.6 m2 and they applied 4 grams. 
Subjects had blood sampled at 1, 2, 4, 6, 8, 10, and 12 hours 
after the first application to measure plasma clascoterone and 
cortexolone concentrations. After the last blood draw, subjects 
applied the second dose in the clinic (under supervision), and 
were instructed to apply the cream to the treatment area every 
12 hours at the same time daily.

Study Assessments
At baseline, day 5, and day 10 visits, subjects returned to clinic 
for evaluation. Prior to each visit, subjects were to 1) apply the 
cream to the treatment area 12 hours prior to appointment and 
record the appliction time; 2) if possible, shower approximately 
two hours prior to arriving at the clinic; 3) withhold application 
of the cream on the morning of the visit; and 4) bring all tubes 
of cream to the clinic for weighing. At each visit, subjects had 
blood taken prior to the morning application for determination 
of plasma clascoterone and cortexolone concentrations. After 
the blood draw, subjects applied the cream to the treatment 
area under staff supervision.

During the final visit, (day 14), prior to application of the cream 
in the clinic, subjects had blood and urine collected for routine 
laboratory tests (hematology, clinical chemistry, and urinalysis), 
ECG, UPT (if applicable), and determination of trough plasma 
clascoterone and cortexolone concentrations. CSTs were per-
formed within an hour of the screening CST to determine 
changes in the adrenal system. Additional PK blood samples 
were taken at 1, 2, 4, 6, 8, 10, and 12 hours post-application. All 
tubes of returned cream were weighed. All subjects were dis-
charged from the study at this visit unless there was evidence 
of adrenal suppression.

The investigator assessed safety by evaluating local and sys-
temic AEs during each visit; local skin reaction assessments 
at baseline and days 5, 10, and 14; physical examination/vital 
signs and routine laboratory tests on days 1 and 14; and UPT 
on days 1, 2, and 14. ECGs were performed on days 1 and  14. 
Efficacy was not assessed. 

Compliance
A subject was considered compliant with the dosing regimen if 
the cream was applied ≥80% of the expected applications prior 
to the day 14 HPA assessment. Subjects included in the PK anal-
ysis must have applied ≥80% of expected applications and the 
final three doses as prescribed prior to the day 14 PK assessment.  

Clascoterone is a novel AR inhibitor with a chemical structure 
characterized by a fused 4-ring backbone identical to that of 
DHT.9-11 It competes with DHT for binding to androgen receptors 
in the skin and appears to be mechanistically similarly to oral 
antiandrogens9-11; in cultured human seboctyes, clascoterone 
reduced sebum production and inflammatory cytokines.9 Un-
like oral anti-androgens with known systemic side effects, 
clascoterone acts at the site of application influencing multiple 
cellular and molecular acnegenic pathways with minimal sys-
temic exposure.9-11 Clascoterone is rapidly hydrolyzed by the 
skin and plasma esterases to cortexolone,10-12 an inactive me-
tabolite found in all human cells and tissues.13

The objective of this Phase 2a study was to determine the PK 
and adrenal suppression potential properties of clascoterone  
topical cream, 1% in subjects with acne vulgaris. 

 METHODS  
Study Design and Objectives 
This open-label, multicenter study was designed to evaluate PK 
and systemic exposure, safety, and tolerability of clascoterone  
topical cream, 1% in subjects with acne. The study protocol, 
consent form, participant recruitment materials, and other rel-
evant documents were submitted to an Institutional Review 
Board for review and were approved prior to study initiation. 
The study was conducted in accordance with Title v21 of the 
U.S. Code of Federal Regulations, the International Conference 
on Harmonization guidelines, current Good Clinical Practice 
principles, the Declaration of Helsinki, and local regulatory 
requirements. All patients and their parents or guardians pro-
vided written informed consent before enrollment.

Study Population 
The study involved two cohorts Cohort 1 (>18 years of age) and 
Cohort 2 (12-18 years of age). Enrollment in Cohort 2 began 
after Cohort 1 completed the study. Subjects with moderate-
to-severe acne (Grade 3-4 on the IGA), on the face, chest and/
or back were enrolled. The study included a screening visit, a 
baseline visit and three scheduled follow-up visits. Cohort 1 
completed the study and then Cohort 2 was enrolled after an 
interim safety review was performed by the medical monitor 
to confirm there were no material safety issues in Cohort 1. Fol-
lowing the completion of consent and screening procedures, 
including a washout of excluded concomitant medications, ad-
ditional tests, such as a physical examination, a dermatologic 
exam, ECG, routine laboratory tests, drug and viral screens, 
a urinary pregnancy test (UPT) for all females who were not 
post-menopausal or surgically sterile, and a Cosyntropin Stim-
ulation Test (CST), were performed. 

Eligible subjects returned for the baseline visit. On day 1, blood 
was collected immediately before the application of the clas-
coterone (cortexolone 17α-propionate, CB-03-01) topical cream, 
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data. For PK parameters, data were summarized using geomet-
ric mean and CV% of the geometric mean.

Data Analysis
PK parameters were determined using non-compartmental 
analysis. Trough plasma concentrations were used to assess 
achievement of steady-state via a one-way repeated-measure 
(Helmert contrasts) analysis of variance (ANOVA) using ob-
served and rank/log transformed data. The time at which there 
was no statistically significant difference between day X and 
the mean of all subsequent days was the time by which steady-
state was achieved.

 RESULTS  
Study Population
Fifty-seven subjects were screened for this study. Forty-two 
subjects (20 adults and 22 adolescents) were enrolled and in-
cluded in the analysis of HPA axis response, pharmacokinetics, 
and safety (Table 1). 

The average number of inflammatory and non-inflammatory 
lesions was similar for both cohorts at baseline (Table 2). The 
majority of subjects in Cohort 1 (14/20, 70%) and Cohort 2 (18/22, 
81.8%) had moderate facial acne vulgaris based on the IGA 
scores. The proportion of subjects with acne on the shoulders, 
upper chest, and upper back was similar across both cohorts. 

Cosyntropin Stimulation Testing
During day 1 and 14 visits, a CST was performed on each sub-
ject. If a subject’s day 14 CST showed an abnormal HPA axis 
response, the cream was considered to have caused the ab-
normal CST result. The serum cortisol assays were analyzed at 
ACM Global Central Laboratory (Rochester, NY).

PK Assessment
A total of 16 blood samples were collected per subject for anal-
ysis of clascoterone and cortexolone concentrations in plasma. 
Blood samples were collected at 1, 2, 4, 6, 8, 10, and 12 hours 
after the first and last topical application of clascoterone. In 
addition, blood samples were obtained prior to the morning 
dose on days 5 and 10. All plasma samples were frozen after 
collection and sent to MicroConstants Inc. (San Diego, CA) for 
analysis using a HPLC.

Routine Laboratory Testing
During day 1 and 14 visits, urine and blood samples for chem-
istry, hematology, and urinalysis were collected from each 
subject and sent to ACM Global Central Laboratory (Rochester, 
NY) analysis.

LSRs
Before and after first application on days 1, 5, 10, and 14, the 
investigator documented the presence of telangiectasia, skin 
atrophy, and striae rubrae and evaluated the severity of erythe-
ma, edema, and scaling/dryness. A five-point ordinal scale (0 = 
none, 1= trace/minimal, 2 = mild, 3 = moderate, and 4 = severe) 
was used to assess the severity of these reactions.

During the screening process, stinging/burning and pruritus 
were assessed before and after the first application. At days 5, 
10, and 14, subjects were asked to rate the severity of any sting-
ing/burning and pruritus (0 = none, 1= mild, 2 = moderate, and 3 
= severe) that occurred in the treatment area since the last visit.

Adverse Events
After the baseline visit, subjects were questioned specifically 
about the status of any ongoing AEs during each subsequent 
visit. AEs were coded using the MedDRA coding dictionary ver-
sion 16.0.

Statistical and Analytical Plans
The SAS® 9.3 statistical software package and ClinPlus® Report 
v4 were used to provide table data. Analyses of PK data, how-
ever, were performed using WinNonlin Phoenix version 6.3, 
Excel 2013, and the SAS® 9.3 statistical software package.

For continuous variables, descriptive statistics included the 
number of subjects with nonmissing data, mean, median, 
standard deviation (SD), minimum and maximum values. Fre-
quency counts and percentages were reported for categorical 

TABLE 1.

Demographics and Baseline Characteristics

Characteristic

Cohort 1 Cohort 2

N (%)
N = 20

N (%)
N = 22

Sex

  Female 15 (75.0%) 12 (54.5%)

  Male 5 (25.0%) 10 (45.5%)

Ethnicity

  Non-Hispanic or Latino 20 (100.0%) 21 (95.5%)

  Hispanic or Latino 0 (0.0%) 1 (4.5%)

Race

  White 17 (85.0%) 21 (95.5%)

  Asian 1 (5.0%) 0 (0.0%)

  Black or African American 1 (5.0%) 0 (0.0%)

  Multiple 1 (5.0%) 1 (4.5%)

Age (years)

  Mean 24.4 15.6

  Median 23 16

  SD 5.84 1.33

  Minimum to Maximum 18.0 to 40.7 12.8 to 17.6
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Measurement of Treatment Compliance
All enrolled subjects were compliant and applied at least 80% 
of the expected number of applications. The minimum percent 
of expected doses applied was 92.6% for Cohort 1 and 96.3% 
for Cohort 2. 

Extent of Exposure
All subjects in Cohort 1 applied 6 grams of cream per applica-
tion along with 14 subjects in Cohort 2. Eight subjects in Cohort 
2 applied 4 grams of cream per application.

HPA Axis Response and Serum Cortisol Levels
HPA axis responses to CSTs were dichotomized to normal 
and abnormal. Three (3/42, 7%) subjects (1/20, 5.0% in Cohort 
1; 2/22; 9.1% in Cohort 2) demonstrated laboratory evidence 
of abnormal HPA axis response at day 14 documented by a 

30-minute post-stimulation serum cortisol level of <18 μg/dL 
with modest post-stimulation serum cortisol levels between 
14.9 μg/dL to 17.7 μg/dL under maximal use conditions. All 
three of these abnormal CST results were documented as AEs. 
Follow-up post-CST cortisol levels returned to normal for all 
three subjects approximately four weeks after day 14. The aver-
age post-CST cortisol level at day 14 was 26.7 and 22.8 mcg/dL 
Cohort 1 and 2, respectively, with a range of 17.7-42.6 mcg/dL 
(Cohort 1) and 14.9-28.0 mcg/dL (Cohort 2). 

The three subjects whose cortisol was suppressed applied a 
mean total amount of 144.1 grams (median 158.6 grams) ver-
sus 153.48 grams (median 163.7 grams) for subjects who did 
not exhibit cortisol suppression over the 14-day treatment pe-
riod. Subjects who showed HPA axis suppression applied less 
cream than subjects who did not have suppression; thus, HPA 
axis suppression does not appear to be correlated to the total 
amount of cream applied.

Pharmacokinetics of Clascoterone Topical Cream, 1%
The PK of clascoterone  topical cream, 1% was assessed after a 
single topical application and again at steady state (after topical 
application every 12 hours for 14 days) in all subjects.

Based on clascoterone trough plasma concentrations (Figure 
1), steady-state was achieved by 96 hours (day 5; first sample 
obtained after the 12-hour sample on day 1). Clascoterone sys-
temic exposure associated with topical application was similar 
between Cohort 1 and Cohort 2. At steady-state, plasma con-
centrations increased ~ 1.8 to 2.1 fold as compared to the first 
dose with mean (CV%) maximum plasma concentrations of 4.4 
ng/mL (67%) and 4.6 ng/mL (103%) in Cohort 1 and Cohort 2 
subjects, respectively.

FIGURE 1. Mean clascoterone plasma concentration-time profiles 
following first and last topical application of 4 or 6 g clascoterone 
topical cream, 1%  every 12 hours to adult and adolescents subjects, 
respectively.

TABLE 2.

Baseline Clinical Evaluations of Each Cohort 

Parameter Cohort 1 Cohort 2

Inflammatory Lesions†

   N 20 22

   Mean 32.8 32.6

   Median 30 29

   SD 11.27 11.38

   (Minimum, Maximum) (20, 61) (20, 62)

Non-Inflammatory Lesions†

   N 20 22

   Mean 40.8 43.7

   Median 29 35

   SD 22.32 30.04

   (Minimum, Maximum) (22, 106) (20, 155)

IGA†

   Moderate 14 (70.0%) 18 (81.8%)

   Severe 6 (30.0%) 4 (18.2%)

   Total 20 (100.0%) 22 (100.0%)

Shoulder Acne

   No 7 (35.0%) 8 (36.4%)

   Yes 13 (65.0%) 14 (63.6%)

   Total 20 (100.0%) 22 (100.0%)

Upper Chest Acne

   No 1 (5.0%) 9 (40.9%)

   Yes 19 (95.0%) 13 (59.1%)

   Total 20 (100.0%) 22 (100.0%)

Upper Back Acne

   No 2 (10.0%) 0 (0.0%)

   Yes 18 (90.0%) 22 (100.0%)

   Total 20 (100.0%) 22 (100.0%)

†Facial acne vulgaris assessments.
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Cortexolone plasma concentrations trended below the lower 
limit of quantitation (0.5 ng/mL) in both cohorts which preclud-
ed an assessment of cortexolone pharmacokinetics. (Figure 1). 

The results indicate that clascoterone plasma concentrations
were at steady-state during the day 14 assessment of clasco-
terone affect on adrenal suppression.

Although the mean clascoterone maximum (Cmax), average 
(Cavg), and minimum (Cmin) steady-state plasma concentrations 
in subjects with adrenal suppression tended to be higher than 
in those subjects with no adrenal suppression, there was over-
lap in the mean ± SD and in the observations range.  No clear 
relationship between adrenal suppression and clascoterone ex-
posure could be established. 

Local Skin Reactions 
With the exception of one moderate case of pruritus and one 
report of telangiectasia, all other LSRs were mild or minimal on 
day 14. Skin atrophy, striae rubrae, and edema were absent for 
all subjects at each visit. Mild or minimal pruritus was reported 
in seven subjects, erythema and stinging/burning were each 
reported in four subjects, and scaling/dryness was reported in 
three subjects. The subject with telangiectasia only had trace 
lesions on the face pre- and post-application at day 1 and at all 
follow-up study visits.

Adverse Events
A total of eight subjects (8/42, 19%; Cohort 1=5 and Cohort 2=3) 
reported at least one AE with the overall total number of nine 
AEs—four (three abnormal CST results, 1 application site fol-
liculitis) were deemed related to the cream. All other AEs were 
unlikely or not related to the cream and included upper respira-
tory infection (2), diarrhea (1), ecchymosis on the right arm (1), 
and right ear infection (1). With the exception of one AE (diar-
rhea) that was moderate in severity, all other AEs were mild. 
None of the AEs required a change in dosing and only one was 
not resolved at the completion of the study. There were no dis-
continuations of the study cream due to AEs. 

Changes observed in vital signs at day 14 from day 1 were unre-
markable.  ECG results were normal at both day1 and 14 for the 
majority of subjects. Most subjects with an abnormal or bor-
derline ECG result at day 1 had a normal ECG result at day 14. 
There were two subjects (1 from each cohort) who had normal 
ECG results on day 1 and then borderline/abnormal ECG results 
at day 14. 

 DISCUSSION AND CONCLUSIONS
In this phase 2a, open-label study, twice daily treatment with 
clascoterone topical cream, 1% for 14 days demonstrated lim-
ited systemic exposure to clascoterone and favorable safety and 
tolerability in subjects with acne vulgaris. Clascoterone is quick-

ly hydrolyzed by the skin and plasma esterases into the inactive 
parent cortexolone, the primary metabolite.11,12

The study results support the safety of clascoterone topical  
cream, 1% with respect to adrenal suppression and systemic 
exposure in adolescents and adults with acne vulgaris treated 
twice daily for two weeks. Three subjects (7%) demonstrated an 
abnormal HPA axis response with modest post-stimulation se-
rum cortisol levels between 14.9 μg/dL to 17.7 μg/dL upon study 
completion. All subjects returned to normal HPA axis function at 
their initial follow-up visit approximately four weeks after day 14. 

The mean clascoterone maximum (Cmax), average (Cavg), and 
minimum (Cmin) steady-state plasma concentrations in subjects 
with adrenal suppression tended to be higher than in those 
subjects with no adrenal suppression, yet there was no clear 
relationship between adrenal suppression and clascoterone ex-
posure. 

PK  steady-state was achieved by day 5; systemic exposure was 
similar between cohorts. Cortexolone plasma concentrations 
trended below the lower limit of quantitation (0.5 ng/mL) in 
both adult and adolescent subjects indicating that clascoterone 
plasma concentrations were at PK steady state during the as-
sessment of adrenal suppression potential at day 14. 

Most LSRs were mild or minimal with pruritus the most fre-
quent LSR. AEs were mostly mild or moderate with four of nine 
deemed probably or definitely related to the cream. All other 
AEs were unlikely related or not related to the cream. None of 
the AEs were serious; none required a change in dosing, and 
only one was not resolved upon study completion. Changes ob-
served in vital signs at day 14 from day 1 were unremarkable. 
These findings (AEs, laboratory results, LSRs) were consistent 
with expectations for this trial and no material safety issues or 
trends were identified. Efficacy was not evaluated in this study. 
Clascoterone topical cream, 1% is being developed for use as 
the first topical androgen inhibitor  for the treatment of acne 
in males and females. The PK data demonstrate the rapid and 
substantial conversion of the parent molecule to a known in-
active metabolite.11-13 Oral anti-androgens are associated with 
significant side effects7,14 demonstrating the clear benefits of 
topical clascoterone; it acts at the site of application only, reach-
ing androgen receptors in the pilosebaceous units to limit 
androgen-mediated sebum production and inflammation,9 
with minimal systemic exposure and a favorable safety profile. 
Phase 3 clinical investigations of clascoterone topical cream, 
1%, recently concluded  and Phase 2 studies are underway 
investigating clascoterone solution for the treatment of andro-
genetic alopecia.
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A Phase 2b, Randomized, Double-Blind Vehicle Controlled, 
Dose Escalation Study Evaluating Clascoterone 0.1%, 0.5%, 

and 1% Topical Cream in Subjects With Facial Acne 
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Androgens play a key role in acne pathogenesis in both males and females. Clascoterone (CB-03-01, Cortexolone 17α propionate) 
cream is a topical anti-androgen under investigation for the treatment of acne. The results from a phase 2b dose escalating study are 
discussed. 
Methods: Primary objective: to compare the safety and efficacy of topical creams containing clascoterone 0.1% (twice daily [BID]), 
0.5% (BID), or 1% (daily [QD] or BID) versus vehicle (QD or BID) in male and female subjects ≥12 years with facial acne vulgaris. Ef-
ficacy was assessed by: Investigator’s Global Assessment (IGA)--the overall severity of acne using a five-point scale (from 0=clear to 
4=severe); inflammatory and non-inflammatory acne lesion counts (ALC); and subject satisfaction with treatment--subjects assessed 
overall treatment satisfaction using a 4-point scale. Safety assessments: local and systemic adverse events (AEs), physical examina-
tion/vital signs, laboratory tests, local skin reactions (LSRs), and electrocardiograms (ECGs). Treatment success required a score of 
“clear” or “almost clear” (IGA score of 0 or 1) and a two or more-grade improvement from baseline. 
Results: 363 subjects (N=72, 0.1% BID; N=76, 0.5% BID; N=70, 1% QD; N=70, 1% BID; and N=75, vehicle QD or BID) enrolled. 304 
subjects (83.7%) completed the study. Intention to Treat (ITT) population: 196/363 (54.0%) females; 167/363 46.0%) males; (257/363  
(70.2%) were white; average age=19.7 years. Demographic and baseline characteristics were similar across all groups. Treatment suc-
cess at week 12 were highest for the 1% BID (6/70, 8.6%) and 0.1% BID (6/72, 8.3%) groups versus vehicle (2/75, 2.7%). Absolute 
change in inflammatory (P=0.0431) and non-inflammatory (P=0.0303) lesions was statistically significant among the treatment groups. 
The median change from baseline at week 12 in inflammatory and non-inflammatory lesions was greatest in the 1% BID group -13.5 
and -17.5, respectively. Similar results were observed for the secondary efficacy endpoints whereby the highest success rate and great-
est reduction in lesion counts from baseline to week 12 occurred with 1% BID. 
93/363 subjects (25.6%) reported ≥1 AEs; total number of AEs=123 with 2 probably/possibly related to treatment (N=1, 1% QD group). 
Subjects with ≥1AEs: 0.1% BID=25.0%, 0.5% BID=38.2%, 1% QD=22.9%, 1% BID=18.6%, and vehicle=22.7%. AEs were mostly 
mild in severity and similar across all groups. Most AEs (93/121 76.8%) resolved by the end of the study. Erythema was the most 
prevalent LSR; 36.8% had at least minimal erythema at some point during the study.
Conclusions: All clascoterone cream concentrations were well tolerated with no clinically relevant safety issues noted. Clascoterone 
1% BID treatment had the most favorable results and was selected as the best candidate for further clinical study and development. 
Two Phase 3 investigations of clascoterone topical cream, 1% for the treatment of moderate-to-severe acne vulgaris in individuals ≥9 
years recently concluded.

J Drugs Dermatol. 2019;18(6):570-575.

 ABSTRACT

 INTRODUCTION

Acne vulgaris is a chronic inflammatory skin condition 
characterized by obstruction and inflammation of the 
pilosebaceous units within the skin. It is the most com-

mon skin disorder in the world affecting 85% of the population.1 
In the United States, approximately 50 million cases of acne 
occur annually.2 

Endogenous androgens play a key role in acne pathogenesis in 

males and females.3 Androgen-induced excess sebum produc-
tion, inflammation, and hyperkeratinization clog hair follicles 
and produces a local environment that encourages Cutibacteri-
um acnes (formerly Propionibacterium acnes) colonization and 
infection.4 These acnegenic events contribute to the formation 
of acne comedones, pustules, papules, nodules, and/or cysts. 

Clascoterone is a new entity whose chemical structure is 
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cream. After all subjects in Cohort 1 completed at least four 
weeks of treatment, an interim safety review was completed 
by the medical monitor. Dose escalation occurred only after 
the medical monitor recommendation and sponsor approval to 
proceed to the next cohort. 

Clinical efficacy evaluations included a) IGA describing the 
overall severity of acne using a five-point scale from 0=clear 
to 4=severe, and b) ALC — inflammatory lesions (papules, pus-
tules and nodules/cysts) and non-inflammatory lesions (open 
and closed comedones), including those on the nose. All acne 
lesions on the nose were counted separately.

Treatment groups are defined as 1) 0.1% clascoterone cream 
(BID); 2) 0.5% clascoterone cream (BID); 3) 1% clascoterone 
cream (QD); 4) 1%  clascoterone cream (BID); and 5) vehicle 
cream (QD or BID). The clascoterone and vehicle study creams 
were indistinguishable. At least eight hours was required be-
tween applications for BID dosing. 

Efficacy
Primary endpoints were 1) the proportion of subjects achieving 
success in each treatment group at week 12/end of study (EOS) 
using the dichotomized IGA with success defined as a score of  
0 (clear) or 1 (almost clear) and a two or more-grade improve-
ment from baseline; and 2) change from baseline inflammatory 
and non-inflammatory ALC in each treatment group at week 12/
EOS.

The investigator assessed efficacy as follows: 1) IGA (5-point 
scale) was used to calculate the overall severity of acne score of 
0=clear to 4=severe–this is a static morphological scale that re-
fers to a point in time and not a comparison to baseline — and 
a two or more grade improvement from baseline was assessed 
at each visit; 2) ALC — inflammatory lesions (papules, pustules 
and nodules/cysts) and non-inflammatory lesions (open and 
closed comedones) on the face were counted and recorded 
separately at each visit; and 3) overall study subject satisfaction 
with the treatment was evaluated during the week 12/EOS visit 
using the following scale: 1=excellent (very satisfied), 2=good 
(moderately satisfied), 3=fair (slightly satisfied), and 4=poor 
(not satisfied at all).

Safety
The investigator assessed safety by utilizing the following end-
points: 1) local and systemic AEs — every visit (baseline, weeks 
2, 4, 8, and 12/EOS); 2) the absence or presence (and severity) 
of the following local skin reactions: telangiectasia, skin atro-
phy, striae rubrae, erythema, edema, scaling/dryness, stinging/
burning, and pruritus at every visit; 3) physical examination/vi-
tal signs at baseline, weeks 4 and 12/EOS; 4) clinical laboratory 
testing (hematology, clinical chemistry, and urinalysis) at base-
line, weeks 4, 8, and 12/EOS; 5) ECG at baseline, weeks 4 and 

characterized by a fused 4-ring backbone identical to that of 
dihydrotestosterone (DHT).5,6  Thus, it acts as an androgen 
receptor inhibitor, competing with DHT for binding to the 
androgen receptors in the skin and reducing DHT’s proinflam-
matory and sebum inducing effects within the pilosebaceous 
unit.6-9  Clascoterone is rapidly hydrolyzed by the skin and plas-
ma esterases to cortexolone, an inactive metabolite found in all 
human cells and tissues.5,10  

For this reason, unlike oral anti-androgens that are associated 
with numerous systemic side effects,4 clascoterone acts at the 
site of application with minimal systemic exposure; no notable 
clinical systemic side effects,6 such as prolonged hypothalamic-
pituitary-adrenal axis activation or testosterone fluctuations, 
have been reported in clinical trials to date.6-9  

Topical application of clascoterone cream may reduce acne le-
sions at the site of application through multiple cellular and 
molecular mechanisms. For example, in cultured primary hu-
man seboctyes, clascoterone reduced sebum production and 
inflammatory cytokines.7

The purpose of this Phase 2b study was to evaluate the efficacy 
and safety of various concentrations of clascoterone cream. 
In this vehicle-controlled study, male and female patients ≥12 
years with acne applied clascoterone cream or vehicle topically 
once or twice daily for 12 weeks. Treatment with clascoterone 
topical cream, 1% resulted in reductions in acne lesions and 
greater treatment success versus vehicle. 

 METHODS  
This was a multicenter (N=13), randomized double-blind, ve-
hicle controlled, consecutive groups dose escalation study. The 
study protocol, consent/assent form, participant recruitment 
materials/process, and other relevant documents were submit-
ted to an institutional review board for review and approval 
prior to study initiation. The study was conducted in accordance 
with Title v21 of the U.S. Code of Federal Regulations, the In-
ternational Conference on Harmonization guidelines, current 
Good Clinical Practice principles, the Declaration of Helsinki, 
and local regulatory requirements. All patients and their par-
ents or guardians provided written informed consent before 
enrollment. Male and female subjects  ≥12 years with moderate 
to severe facial acne vulgaris defined as an IGA of  2 (mild), 3 
(moderate), or 4 (severe) and at least 20 (up to 75) inflammato-
ry lesions (papules, pustules, and nodules/cysts) and 20 (up to 
100) non-inflammatory lesions (open and closed) were eligible 
to enroll and assigned to a sequential treatment cohort, receiv-
ing either one of the clascoterone creams or vehicle cream to 
apply once or twice daily for 12 weeks.  

Subjects in the first cohort (Cohort 1) were randomized (4:1) to 
twice daily treatments with clascoterone 0.1% cream vs vehicle 
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Adverse Events 
AEs were coded using the Medical Dictionary for Regulatory 
Activities (MedDRA) version 15. Verbatim terms were mapped 
into a MedDRA system organ class and preferred term.

Electrocardiogram
ECGs were evaluated by the San Diego Cardiac Center (San Di-
ego, CA) for any clinically significant changes during the study 
period. Results and descriptive statistics were provided by 
treatment group at each visit. Changes in the overall interpreta-
tion (normal/borderline/abnormal) of the ECG from baseline to 
week 12/EOS were examined using shift tables.

Local Skin Reactions 
The frequency distribution of the severity scores of LSRs were 
summarized by treatment group with frequency counts and 
percentages at baseline and all follow-up visits.

Vital Signs and Weight
Descriptive statistics were provided for the observed and 
change from baseline in vital signs and weight at weeks 4 and 
12 by treatment group.

Safety Laboratory Tests
Change from baseline in the hematology, clinical chemistry, 
and urinalysis analytes were assessed at each follow-up visit 
using shift tables by analyte and by conventional reference 
range flags (low/normal/high). 

Concomitant Medications and Concurrent Therapies/Proce-
dures
Concomitant medications and concurrent therapies/procedures 
were provided in a subject listing and coded using the WHO 
drug dictionary (format C version March 2012). 

Subject Satisfaction with Treatment
The frequency distributions of the subject satisfaction with 
treatment scores at week 12/EOS were provided by treatment 
group in the ITT population.

Determination of Sample Size
The sample size of 90 randomized subjects per cohort (72 on 
active treatment and 18 on vehicle) was selected empirically.

 RESULTS  
A total of 505 subjects were screened and 363 subjects enrolled 
in the ITT population (N=72, 0.1% BID; N=76, 0.5% BID; N=70, 
1% QD; N=70, 1% BID; and N=75, vehicle (QD or BID). 

Of the 363 enrolled subjects, 304 (83.7%) completed the study 
and 59 (16.3%) terminated early.

12/EOS; and 6) urine pregnancy testing in all women who were 
not postmenopausal or surgically sterile at baseline, weeks 4, 
8, and 12/EOS. 

Statistical Analysis 
The SAS® 9.4 statistical software package and ClinPlus® Report 
v4 were used to provide all tables and data listings. 

For continuous variables, descriptive statistics included the 
number of subjects with non-missing data (n), mean, median, 
standard deviation, minimum, and maximum. For categorical 
variables, the number and percentage of subjects within each 
category were presented. Subject data listings sorted by treat-
ment group, study site, and subject number were provided for 
all data. 

Summaries were provided for each treatment group. The ve-
hicle group incorporated the data from vehicle-treated subjects 
in the four dose cohorts. The statistical analyses evaluated the 
five treatment groups without consideration of cohort.

Efficacy Analyses
The efficacy analyses were conducted on the ITT and Per Proto-
col populations with the ITT population considered the primary 
population for statistical analysis.

Treatment Success Based on IGA at Week 12 
The treatment groups were compared with respect to the pro-
portions of subjects with treatment success at week 12/EOS 
using Fisher’s exact test. Treatment success was defined as a 
score of “clear” or “almost clear” (IGA score of 0 or 1) and  a 
two or more-grade improvement from baseline.

Absolute Change in Inflammatory and Non-Inflammatory  
Lesion Counts at Week 12 
The absolute change from baseline to week 12/EOS in total in-
flammatory and non-inflammatory lesion counts (including the 
lesions on the nose) was analyzed by rank analysis of covariance 
(ANCOVA). The model included terms for treatment and study 
site with the baseline total inflammatory and non-inflammatory 
lesion count serving as the covariate. Pairwise comparisons of 
the treatments were performed by rank ANCOVA.

Safety Analyses
All subjects in the study population were included in the sum-
maries of safety data.

Dosing Compliance
 Subjects were considered compliant with the dosing regimen 
if they applied at least 80% of the expected number of applica-
tions and were without significant protocol dosing deviations. 
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TABLE 1.

Demographics for the ITT Population

Clascoterone 
0.1% BID
(N = 72)

Clascoterone 
0.5% BID
(N = 76)

Clascoterone 
1.0% QD
(N = 70)

Clascoterone 
1.0% BID
(N = 70)

Vehicle QD  
or BID

(N = 75)

All
(N = 363)

Sex at Birth N (%) N (%) N (%) N (%) N (%) N (%)

 Female 36 (50.0%) 42 (55.3%) 38 (54.3%) 37 (52.9%) 43 (57.3%) 196 (54.0%)

 Male 36 (50.0%) 34 (44.7%) 32 (45.7%) 33 (47.1%) 32 (42.7%) 167 (46.0%)

Ethnicity N (%) N (%) N (%) N (%) N (%) N (%)

 Hispanic or  Latino 22 (30.6%) 20 (26.3%) 6 (8.6%) 15 (21.4%) 13 (17.3%) 76 (20.9%)

 Non-Hispanic or Latino 50 (69.4%) 56 (73.7%) 64 (91.4%) 55 (78.6%) 62 (82.7%) 287 (79.1%)

Race N (%) N (%) N (%) N (%) N (%) N (%)

 American Indian   
 or Alaskan

0 (0.0%) 1 (1.3%) 0 (0.0%) 2 (2.9%) 0 (0.0%) 3 (0.8%)

 Asian 1 (1.3%) 3 (4.0%) 4 (5.7%) 4 (5.7%) 4 (5.3%) 16 (4.4%)

 Black or African  American 12 (16.7%) 14 (18.4%) 16 (22.9%) 20 (28.6%) 12 (16.0%) 74 (20.4%)

 Native Hawaiian or Other 0 (0.0%) 1 (1.3%) 0 (0.0%) 0 (0.0%) 1 (1.3%) 2 (0.6%)

 Other 1 (1.3%) 2 (2.6%) 0 (0.0%) 2 (2.9%) 4 (5.3%) 9 (2.5%)

  White 58 (80.6%) 54 (71.0%) 50 (71.4%) 42 (60.0%) 53 (70.7%) 257 (70.8%)

Age (years)

 N 72 76 70 70 75 363

 Mean 19.8 20.4 18.3 21.0 19.2 19.7

 Median 19.0 19.0 16.0 20.0 18.0 18.0

 Standard Deviation 5.77 6.31 6.14 6.22 5.25 5.99

 Minimum, Maximum 12.0, 43.0 12.0, 42.0 12.0, 35.0 12.0, 38.0 12.0, 35.0 12.0, 43.0

TABLE 2.

Primary Efficacy Endpoint Results

Clascoterone 
0.1% BID
(N = 72)
N (%)

Clascoterone 
0.5% BID
(N = 76)
N (%)

Clascoterone 
1.0% QD
(N = 70)
N (%)

Clascoterone 
1.0% BID
(N = 70)
N (%)

Vehicle 
QD or BID
(N = 75)
N (%)

Primary Efficacy Endpoint #1

IGA Treatment Failure at Week 12 66 (91.7%) 73 (96.1%) 68 (97.1%) 64 (91.4%) 73 (97.3%)

IGA Treatment Success at Week 12 6 (8.3%) 3 (3.9%) 2 (2.9%) 6 (8.6%) 2 (2.7%)

P-value= 0.3065

Primary Efficacy Endpoint #2
Absolute Change, Inflammatory Lesions at Week 12 vs. Baseline

Mean -7.3 -5.6 -7.9 -11.1 -8.3

Median -11.0 -7.5 -8.5 -13.5 -8.0

Standard Deviation 14.20 11.26 12.31 14.07 12.86

Range -31 to +43 -23 to +32 -45 to +25 -39 to +38 -50 to +34

Absolute Change, Non-Inflammatory Lesions at Week 12 vs. Baseline

Mean -8.8 -6.3 -8.1 -15.8 -5.9

Median -10.0 -10.0 -6.0 -17.5 -9.0

Standard Deviation 17.38 26.68 20.47 20.11 18.47

Range -50 to +69 -56 to +171 -48 to +85 -63 to +34 -45 to +64
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Subjects were included in the treatment group to which they 
were randomized. All subjects received the treatment to which 
they were randomized. The ITT population considered as the 
primary population for statistical analysis.

The Safety population included all subjects enrolled in the 
study who were randomized and applied a test article at least 
once (N=363). Subjects were included in the treatment group 
based on the treatment that they received. 

Demographics
Demographics were generally comparable across all five treat-
ment groups (Table 1). 

At baseline, the majority of study subjects had moderate (Grade 
3) acne (247/363, 68.0%) with the remainder of subjects evenly 
divided with mild (Grade 2; 60/363, 16.5%) or severe (Grade 4; 
56/363, 15.4%) acne. The clascoterone 1% cream BID group had 
the most subjects with severe acne at baseline (20/70, 28.6%) 
and with mild acne (18/70, 25.7%), yet less than half of the sub-
jects with moderate acne (32/70, 45.7%). Baseline acne severity 
by IGA was similar across all groups, with the exception of the 
clascoterone 1% BID group noted above. 

Treatment Success
For the primary efficacy endpoints, treatment success param-
eters, previously defined at week 12/EOS, were highest for the 
clascoterone 1% cream BID (6/70, 8.6%) and clascoterone 0.1% 
BID (6/72, 8.3%) groups followed by clascoterone 0.5% BID 
(3/76, 3.9%), clascoterone 1% QD (2/70, 2.9%), and vehicle (2/75, 
2.7%; Table 2).  Although there was a higher proportion of treat-
ment success in the clascoterone 1% BID group, there were no 
statistically significant differences among treatments with clas-
coterone cream at various concentrations with regard to IGA 
success at week 12/EOS.

The greatest median change from baseline at week 12/EOS in 
inflammatory and non-inflammatory lesions was detected in 
subjects treated with clascoterone cream 1% BID (-13.5 and 
-17.5, respectively). Regarding inflammatory lesions change 
at week 12/EOS from baseline, the clascoterone 1% BID group 

had significantly greater decrease (P<0.05) than the clasco-
terone 0.5% BID, clascoterone 1% QD, and vehicle groups. With 
respect to non-inflammatory lesions, the clascoterone 1% BID 
group had significantly greater decrease (P<0.05) than the clas-
coterone 0.5% BID, clascoterone 1% QD, and vehicle groups at 
week 12/EOS from baseline.

Subject Satisfaction with Treatment
Subject satisfaction at week 12/EOS was similar across all five 
treatment groups. The highest satisfaction score (ie, excellent 
and good) was reported by subjects treated with clascoterone 
cream 1% BID (72.6%), followed by clascoterone 0.1% BID 
(68.3%), clascoterone 1% QD (66.7%), vehicle (64.2%), and clas-
coterone 0.5% BID (61.4%). 

Safety
Of the 123 total AEs, only two (burning at application site) oc-
curred in the same subject,  were mild in severity and were 
deemed possibly related to  clascoterone 1% cream QD,. AEs, 
related and unrelated to test article application, by treatment 
group are shown in Table 3. 

With the exception of three AEs that were severe (miscarriage, 
right ankle fracture, right arm fracture), all other AEs were mild 
(88/121, 72.7%) or moderate (30/121, 24.8%). Only one AE (uri-
nary tract infection; deemed unrelated to test article) led to the 
subject’s discontinuation from the study. The majority of AEs 
(93/121; 76.9%) were resolved without sequelae at the conclu-
sion of the study. Of the remaining AEs, 9 were in the process of 
resolving, 4 were not resolved, 3 were resolved with sequelae, 
and 12 had no known outcome at the conclusion of the study.

Local Skin Reactions 
The results of this study demonstrated that application of 
clascoterone cream once or twice daily at a variety of con-
centrations (0.1%, 0.5%, and 1%) was well-tolerated upon 
application. The incidence of all LSRs (telangiectasia, skin atro-
phy, striae rubrae, erythema, edema, scaling/dryness, stinging/
burning, and pruritus) was similar across treatment groups and 
minimal throughout the study. The majority of subjects (>98%) 
across all five treatment groups had an absence of telangiec-

TABLE 3.

Adverse Events Observed in Treatment Groups

Clascoterone 
0.1% BID
(N = 72)
N (%)

Clascoterone 
0.5% BID
(N = 76)
N (%)

Clascoterone 
1.0% QD
(N = 70)
N (%)

Clascoterone 
1.0% BID
(N = 70)
N (%)

Vehicle 
QD or BID
(N = 75)
N (%)

All
(N = 363)

N (%)

Number of Events† 19 (15.4%) 43 (35.0%) 23 (18.7%) 19 (15.4%) 19 (15.4%) 123 (100.0%)

Number of Subjects‡ 18 (25.0%) 29 (38.2%) 16 (22.9%) 13 (18.6%) 17 (22.7%)  93 (25.6%)

†Percentages are based on the total number of events
‡Each subject counted once. Percentages are based on the number of subjects in the treatment group.

Do Not Copy
Penalties Apply



Previous Page  |  Contents  |  Zoom In  |  Zoom Out  |  Search Issue  |  Cover  |  Next Page

575

Journal of Drugs in Dermatology
June 2019  •  Volume 18  •  Issue 6

 

A. Mazzetti, L. Moro, M. Gerloni, M. Cartwright

5. Celasco G, Moro L, Bozzella R, et al. Biological profile of cortexolone 17al-
pha-propionate (CB-03-01), a new topical and peripherally selective androgen 
antagonist. Arzneimittelforschung. 2004; 54(12):881-886.

6. Ferraboschi P, Legnani L, Celasco G, et al. A full conformational character-
ization of antiandrogen cortexolone-17α-propionate and related compounds 
through theoretical calculations and nuclear magnetic resonance spectros-
copy. Med Chem Commun. 2014; 5:904-14.

7. Cortexolone 17α-propionate (clascoterone) is a novel androgen receptor 
antagonist that inhibits production of lipids and inflammatory cytokines 
from sebocytes in vitro. Rosette C, Agan FJ, Mazzetti A, Moro L, Gerloni M.  
J Drugs Dermatol. 2019 May 1; 18 (5): 217:223

8. Mazzetti A, Moro L, Gerloni M, Cartwright M. Pharmacokinetic profile, 
safety, and tolerability of clascoterone (Cortexolone 17-alpha propionate, CB-
03-01) topical cream 1% in subjects with mild to moderate acne vulgaris: 
an open-label phase 2a study. J Drugs Dermatol. Submitted and in review.

9. Data on File. Cassiopea SpA. 2019.
10. Dehertogh R, Hoet JJ, Materazzi F, Ekka E. The fate of 1,2-3H Cortexolone in 

Man. Acta Endocrinol (Copenh). 196447:165-76. 

AUTHOR CORRESPONDENCE

Martina Cartwright PhD
E-mail:................…….......................  MCartwright@cassiopea.com  

tasia. Three subjects had severe skin atrophy at baseline that 
persisted throughout the study; no new cases of atrophy were 
observed. Most subjects did not have skin atrophy (>84%), stri-
ae rubrae (>92%), edema (>95%), stinging/burning (>93%) or 
scaling/dryness (>84%) during any assessment. Most cases of 
scaling/dryness were mild and only a few cases of moderate 
scaling/dryness (maximum number in any group through-
out the study was N=1). More than >63% did not experience 
erythema. Pruritus was absent in >82% of subjects during the 
study, yet a few mild and moderate cases occurred at baseline 
pre-application. During the follow-up visits (maximum number 
in any group throughout the study was N=2), most LSRs were 
mild in severity and no new cases occurred. Erythema was the 
most frequently observed LSR.

Safety Laboratory Tests
No notable laboratory tests’ trends were noted in any of the 
treatment groups, similarly laboratory changes from baseline 
during the study period were generally unremarkable from 
baseline to week 12/EOS. 

 DISCUSSION
Clascoterone cream represents the first potential topical andro-
gen receptor inhibitor for the treatment of acne vulgaris. This 
study provides preliminary evidence of the efficacy and safety 
of clascoterone topical cream, 1% in persons with facial acne 
and the foundation for determining the concentration of clasco-
terone cream for advancement to Phase 3.

Two pivotal Phase 3 trials were initiated to assess the efficacy 
and safety of clascoterone topical cream, 1% compared with ve-
hicle in >1400 subjects, ≥9 years of age, with moderate to severe 
acne (NCT 02608476) and recently concluded with final results 
forthcoming. An open label extension study is underway (NCT: 
02682264).
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Background: DNA repair enzymes have been shown to reduce actinic keratoses and non-melanoma skin cancers, but their use for the 
treatment of actinic cheilitis has not been studied.
Objective: The purpose of this pilot study was to examine the efficacy of a DNA repair enzyme lip balm containing T4 endonuclease in 
reducing the severity of actinic cheilitis in patients who applied the lip balm twice daily for 3 months.
Methods: We performed a prospective study in which 29 patients with a diagnosis of actinic cheilitis underwent a 3-month trial using 
a topical DNA repair enzyme lip balm containing T4 endonuclease applied to the lips twice daily. The primary, objective outcome was 
percent of actinic lip involvement, measured using computer software by dividing the calculated affected surface area by the calculated 
total surface area. Additional outcomes included pre- and post-intervention determination of an actinic cheilitis score on the Actinic 
Cheilitis Scale, which visually and tactilely quantifies the percentage of lip involvement, amount of roughness, erythema, and tender-
ness as well as a physician assessment using the Global Aesthetic Improvement Scale. 
Results: Twenty-five of the 29 enrolled patients completed the trial. The lip balm significantly decreased the percentage of affected 
lip surface area (P<0.0001). According to the Actinic Cheilitis Scale, data demonstrate that the lip balm significantly decreased the 
percentage of lip involvement (P=0.002), amount of roughness (P=0.0012)), erythema (P=0.0020), and tenderness (P=0.0175). The 
total Actinic Cheilitis Scale score also significantly improved after the 3-month treatment period (P<0.0001). According to the Global 
Aesthetic Improvement Scale, the average score for all 26 patients was 1.04. 
Conclusion: This study suggests that topical DNA repair enzyme lip balm containing T4 Endonuclease could potentially be a safe and 
efficacious way to improve and treat actinic cheilitis.

J Drugs Dermatol. 2019;18(6):576-579.

 ABSTRACT

 INTRODUCTION

Actinic cheilitis (AC), also known as actinic keratosis (AK) 
of the lips, is a common lesion of the lower lip caused 
by chronic exposure to ultraviolet light.1 Among sun-

exposed populations, the prevalence of AC is nearly 10%, and 
most commonly affects white, older males.2 AC is characterized 
by scaling, dryness, edema, erythema, tenderness, fissuring, 
crusting, and discoloration of the affected lip.3 As a precancer-
ous condition, anywhere from 10 to 30% of cases can poten-
tially undergo malignant transformation into squamous cell 
carcinoma (SCC).4 Further, almost all SCCs located on the lower 
lip originate from AC.1

The current standard of care for actinic cheilitis includes cryo-
therapy, electrocautery, vermilionectomy, or laser ablation.5 

While there are no FDA-approved topical therapies, retinoids, 
5-fluorouracil, imiquimod, and photodynamic therapy are of-

ten used by practicing clinicians.6 While these procedures and 
topical methods confer acceptable clinical improvement, many 
are associated with significant side effects including pain, irrita-
tion, redness, edema, and significant downtime. The discomfort 
caused by these therapies often leads to patient-initiated dis-
continuation and, subsequent, reduced clinical efficacy. From 
the patient perspective, there is a need for less inflammatory, 
more comfortable treatment approaches for AC.

Topical DNA repair enzymes may serve as a promising option 
for the management of actinic cheilitis and the prevention of 
skin cancer development. Studies have demonstrated the 
efficacy of topical DNA repair enzymes, specifically, T4 endonu-
clease V (T4N5), in decreasing basal cell carcinomas, squamous 
cell carcinomas and actinic keratoses,7-9 however, these en-
zymes have yet to be studied in the management of AC. The 
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lip surface area of 13.8%, which proved to be statistically signif-
icant when baseline and 3-month percentages were compared 
(P<0.0001). 

Actinic Cheilitis Scale (ACS) scores at baseline and after three 
months of treatment are reported in Table 1. The average ACS 
score at baseline was 7.7 and at the end of the study period 
was 5.9 (P<0.0001). There was also significant decrease in all 
four components included in the ACS score: percentage of lip 
involvement, amount of roughness, erythema, and patient-re-
ported tenderness (P=0.002; 0.0012; 0.002; 0.0175, respectively). 
Eighty percent of patients had an improvement in their overall 
ACS score, 20% had no change in their score, and none had 

objective of the present study is to assess the efficacy of a DNA 
repair enzyme lip balm containing T4N5 in reducing the severity 
of actinic cheilitis in patients applied twice daily for a period of 
3 months.

 MATERIALS AND METHODS  
Twenty-nine patients with a diagnosis of actinic cheilitis were 
recruited from a private dermatology office in Southern Cali-
fornia. Inclusion criteria included patients with a diagnosis of 
actinic cheilitis who were in good health and able to provide 
informed consent. Exclusion criteria included patients under 
the age of 18, pregnant or breastfeeding women, prior treat-
ment of actinic cheilitis within the past 3 months, prior ablative 
laser therapy to the lips, including fractional erbium and CO2 la-
sers, presence of any skin disease that might interfere with the 
study treatments, presence of hypertrophic and hyperkeratotic 
lesions or cutaneous horns within the treatment area, and any 
diagnosis of untreated skin cancer of the lip. 

Patients were instructed to apply the DNA repair enzyme lip 
balm twice a day, refrain from eating or drinking for 10 minutes 
after application, and refrain from using other lip products for 
the duration of the study. Subjects were given a bland lip balm 
with a sun protective factor of 30 to be used prior to when out-
doors during the day. Patients followed-up at 1-month intervals 
for the duration of the treatment. Photos were taken at each vis-
it. Images taken at baseline and at the final visit at 3-month visit 
were assessed. The primary, objective outcome measure was 
percentage of AC lip involvement, which was calculated using 
computer software, Adobe Photoshop Creative Suite Standard 
Design 6 (manufactured by Adobe Inc. in San Jose, CA). The 
entire lower lip was traced from a two-dimensional photograph 
to calculate a total surface area. Then, AC lesions on the lower 
lip were outlined to generate individual affected surface areas. 
These were summed, and then divided by the total surface area 
of the lower lip. A percentage of involvement was then calcu-
lated for all lip photos at baseline and at 3-months. A secondary 
outcome measure was clinical efficacy defined as a reduced ac-
tinic cheilitis score on the Actinic Cheilitis Scale (Figure 1). A 
tertiary outcome measure included physician scoring using the 
Global Aesthetic Improvement Scale by a board-certified Der-
matologist (Figure 2). 

Statistical analyses of the primary and secondary objectives 
were performed by paired (dependent) t-tests, setting statisti-
cal significance to P<0.05. 

 RESULTS  
Twenty-five out of 29 patients completed the study. Nineteen 
were female and 10 were male. Patients ranged in age from 
22-89 years (mean age was 59.7 years). Table 1 details the per-
centage of affected surface area of the lower lip at baseline and 
after 3-months. There was an an average reduction of affected 

FIGURE 1. Actinic Cheilitis Scale.

FIGURE 2. Global Aesthetic Improvement Scale (GAIS).
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FIGURE 3A AND 3B. 73-year-old female at baseline (3A) and after 3 
months of treatment (3B).

FIGURE 4A AND 4B. 73-year-old female at baseline (4A) and after 3 
months of treatment (4B).

FIGURE 5A AND 5B. 55-year-old female at baseline (5A) and after 3 
months of treatment (5B).

FIGURE 6A AND 6B. 79-year-old male at baseline (6A) and after 3 
months of treatment (6B).

TABLE 1.

Percentage of Lower Lip Involvement, as Calculated by Affected 
Surface Area Divided by Total Surface Area of the Lower Lip, at 
Baseline and 3-Months, and Percent Improvement 

Percentage of Affected 
Total Lower Lip Surface 

Area at Baseline (%)

Percentage of 
Affected Total Lower 
Lip Surface Area at 

3-Months (%)

Percent  
Improvement (%)

17 11.3 5.7

43 20.1 22.9

19.2 19.8 -0.6

27.3 13.5 13.8

32 16.3 15.7

22.9 21.5 1.4

17.6 11.9 5.7

23.3 8.3 15

29 12.7 16.3

35 16.9 18.1

55.9 27.3 28.6

33.3 25.7 7.6

31.9 26.3 5.6

48.8 27.1 21.7

54 42.5 11.5

28.8 20.4 8.4

48.5 17.3 31.2

38 29.2 8.8

42.5 28.9 13.6

35.1 30.2 4.9

28.1 10.9 17.2

38.3 15.9 22.4

31.8 20.1 11.7

46.7 11 35.7

1.5 0 1.5

TABLE 2.

Average Actinic Cheilitis Scale Scores

Pre
STD 

Deviation
Post 

STD  
Deviation

P-value 
by Paired 

T-Test

% Involvement 2.4 0.7 2.0 0.8 0.0020

Flaking 2.1 0.5 1.6 0.6 0.0012

Erythema 1.7 0.6 1.3 0.6 0.0020

Tenderness 1.4 0.5 1.1 0.4 0.0175

Total Score 7.7 2.0 5.9 1.9 <0.0001

TABLE 3.

Changes in Actinic Cheilitis Scale

% Patients (N)

Improvement in Actinic Cheilitis Scale Score 80 (20)

No Improvement in Actinic Cheilitis Scale Score 20 (5)

Worsening of Actinic Cheilitis Scale Score 0 (0)

worsening of their score (Table 2). According to GAIS, the av-
erage improvement was 1.04, indicating obvious improvement 
on visual assessment. Before and after photographs of four 
patients are shown in Figures 3 through 6. No adverse events 
were reported with use of the topical lip balm. 

 DISCUSSION
A variety of treatments are available for actinic cheilitis, many 
of which are either invasive or associated with undesirable side 
effects, such as pain, irritation, erythema, edema and significant 
downtime. These adverse effects often limit patient compliance 
and, therefore, their efficacy. Topical DNA repair enzymes, on 
the other hand, have no side effects and can be used indefinitely 
in a safe and effective manner, as demonstrated by this pilot 
study and previous studies.

(3A)                 (3B)

(4A)                 (4B)

(5A)                 (5B)

(6A)                 (6B)
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meet their expectations. Adherence to study protocol may have 
also affected our results, as it is difficult to control for strict pa-
tient compliance in trials of this nature. Additionally, 2 of our 
patients moved out of state during the study period and sent 
self-taken photos for final assessment, making it more difficult to 
accurately quantify AC lesions and qualify overall improvement. 
Finally, our study protocol included twice daily application of lip 
balm; future studies may want to examine the effects of more or 
less frequent application. 

In conclusion, this study suggests that topical DNA repair en-
zyme lip balm can be used twice daily without inflammatory 
adverse effects and may potentially be an efficacious means to 
manage actinic cheilitis.
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Topical T4 Endonuclease V (T4N5), a DNA repair enzyme derived 
from the UV-resistant microbe Micrococcus luteus, has shown 
promise in skin cancer prevention. T4N5 enhances DNA repair 
by removing cyclobutane pyrimidine dimers (CPDs) induced by 
UVR. To efficiently penetrate the stratum cornum, this enzyme is 
encapsulated within liposomes, which facilitate entry into kerati-
nocyte nuclei.10-12 Once exposed to CPDs, T4N5 repairs damaged 
DNA by catalyzing two reactions: the first uses glycosylase, 
which releases thymine and causes an apurinic site; the sec-
ond involves lyase, which incises the phosphodiester backbone, 
causing a single stranded break. An exonuclease then removes 
bases around this site, and a polymerase fills the gap, thereby 
repairing the photodamaged DNA.14

Both in vitro and in vivo studies have demonstrated the pro-
tective benefits of topical DNA repair enzymes. T4N5 has been 
shown to reduce the number of CPDs in both mice and human 
skin organ cultures.15 Further, a prospective, multicenter, dou-
ble-blinded study (n=30) demonstrated a 68% reduction in new 
AKs (P=0.004) and a 30% reduction in new BCCs (p=0.006) in 
patients with Xeroderma Pigmentosum after use of topical T4N5 
for one year.7 DeBoyes et al9 and Stoddard et al.8 confirmed the 
ability of T4N5 to reduce AKs in their respective clinical trials. 
These findings suggest that topical application of T4E may be 
helpful in reduction of pre-malignant lesions and, in turn, skin 
cancer prevention.

Our present study provides further supportive data that topical 
DNA repair enzymes can help to repair photodamaged skin. The 
results demonstrate that twice daily application of topical DNA 
repair enzyme lip balm for 12 weeks decreased actinic cheilitis in 
the majority patients, as defined by the percentage of involved 
lip surface area, the ACS score, and physician GAIS. Our study 
also demonstrates that the lip balm may improve symptoms of 
AC, such as tenderness, flakiness, dryness, and ulceration. Such 
results suggest that DNA repair enzyme topical vehicles can 
contribute as another modality in skin cancer chemoprevention. 
They provide clinically beneficial results with minimal to no ad-
verse effects, when compared to other topical options, such as 
retinoids, 5-Fluorouracil, and Imiquimod. 

Limitations of this pilot study include a relatively short follow-up 
time of three months and small sample size. Further random-
ized controlled studies employing larger patient population with 
a longer follow-up period, and varying frequencies of daily lip 
balm application, are needed to confirm our data and assess the 
long-term effects of topical DNA repair enzyme lip balm. It will 
be important to demonstrate that topical DNA repair enzyme 
products can not only improve AC, but can also decrease the 
incidence of SCC on the lip. Additionally, selection bias may ex-
ist within our study population, as the four patients who failed 
to complete the study may have been unhappy with the product 
or failed to see any significant improvement quickly enough to 
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Connecting the Dots: From Skin Barrier Dysfunction  
to Allergic Sensitization, and the Role of Moisturizers  

in Repairing the Skin Barrier 
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aIcahn School of Medicine at Mount Sinai, New York, NY
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The skin is one of the largest immunologic organs in the body and a continuous target for allergic and immunologic responses. Impair-
ment of the skin barrier increases the likelihood of external antigens and pathogens entering and creating inflammation, which can po-
tentially lead to skin infections, allergies, and chronic inflammatory diseases such as atopic and contact dermatitis. Functionally, the skin 
barrier can be divided into four different levels. From outermost to innermost, these highly interdependent levels are the microbiome, 
chemical, physical, and immune levels. The objective of this review is to provide an update on current knowledge about the relationship 
between skin barrier function and how dysfunction at each level of the skin barrier can lead to allergic sensitization, contact dermatitis, 
and the atopic march, and examine how to best repair and maintain this barrier through the use of moisturizers.

J Drugs Dermatol. 2019;18(6):581-586.

 ABSTRACT

 INTRODUCTION

The skin is one of the largest immunologic organs in 
the body and a continuous target for allergic and im-
munologic responses. Rising incidences of allergies 

have been reported worldwide. While the cause of this rise is 
not totally clear, it has been attributed to factors such as poor 
nutrition, stress, use of antibiotics, and growing up in clean 
urban homes while exposed externally to high air pollution.1-5 

The skin barrier is the first interface between the environment 
and our immune system. This interface is constantly exposed to 
endogenous and exogenous factors including ultraviolet radia-
tion, pollution, and damaging skincare products. Impairment of 
the skin barrier increases the likelihood of external antigens, 
irritants, and pathogens passing into the skin and driving in-
flammation, potentially leading to skin infections, allergies, and 
chronic inflammatory skin diseases such as atopic dermatitis 
(AD) and contact dermatitis (CD).6 This phenomenon has been 
referred to as “transcutaneous sensitization”, and is highly de-
pendent on skin barrier dysfunction.7

Skin Barrier Anatomy 
Anatomically, the skin barrier can be divided into the epidermis 
and the dermis. The epidermis primarily consists of keratino-
cytes arranged in several layers, with the stratum corneum (SC) 
at the top, a layer of cornified keratinocytes that physically pre-
vents invaders from entering. The dermis contains collagen and 
elastin fibers, fibroblasts, proteoglycans, and nerve endings.

Functionally, the skin barrier can be divided into four strata: the 
microbiome, chemical, physical, and immune layers (Figure 1). 
The microbiome layer consists of living microbial communities. 
The chemical layer includes natural moisturizing factors (NMF), 
human β-defensins, and the acid mantle, which maintains an 
acidic surface pH.8 Tight junctions and the SC constitute impor-
tant parts of the physical layer, which also produces some of 
the compounds of the chemical layer. Sensing danger signals 
through pathogen- and damage-associated molecular patterns, 
resident immune cells of the immune layer work to clear inva-
sions, repair the barrier, and maintain homeostasis. While each 
layer has unique functions, it also works interdependently in 
upholding overall integrity of the skin barrier.9

The Skin Microbiota and Dysbiosis
Like the gut microbiota, the healthy skin microbiota is fairly 
stable.10,11 It is populated by commensal organisms including 
bacteria, viruses, fungi, and mites, with the Staphylococcus, 
Cutibacterium, and Corynebacterium genus dominating. It is 
thought that commensal bacteria regulate potentially patho-
genic species. As the outermost layer, microbial communities 
are first responders to changes in the environment and trans-
mit signals to the immune system.9,12

Dysbiosis, or disruption of balance in the microbiome layer, 
has been extensively studied in the context of AD, the first 
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contact dermatitis (ICD), changes in skin lipid composition were 
reported.23 The sulfur-rich part of the SC may act as a redox bar-
rier, buffering chemicals coming into contact with the skin.24 

The Physical Skin Barrier
Disruption of the physical layer of the skin barrier enhances en-
try of foreign substances. Corneocytes, which are flattened and 
denucleated mature keratinocytes, constitute the “bricks” of 
the SC, while lipid-rich “mortar” fills the gaps between.25 Below 
the SC is the stratum granulosum, made of keratinocytes that 
have granules containing proteins such as filaggrin. Keratino-
cytes also produce lipids such as triglycerides and cholesterols 
functioning as part of the chemical level. Tight junction proteins 
connect adjacent keratinocytes within the stratum granulosum 
to form a barrier against water and solutes.9

Filaggrin, an important protein of the epithelial barrier, aggre-
gates and organizes keratin filaments.26 Mutations in the gene 
for filaggrin are a major risk factor for developing AD.27 Defects 
in skin barrier result from a combination of factors including 
filaggrin defects and deficiency of other skin barrier proteins, 
enhancing allergen sensitization via the skin.28 Importantly, even 
for individuals with normal filaggrin genes, in the presence of 
inflammatory mediators, Th2 signaling increases susceptibility 
to AD.29 Specifically, keratinocytes differentiated in the pres-
ence of Th2 cytokines IL-4 and IL-13 demonstrate decreased 
filaggrin expression.30 This may be why individuals with AD are 
more likely to acquire CD.23,31 Mutations in the same gene have 
been linked to increased risk of developing food allergies.32 

Chronic skin diseases including AD, ichthyosis, and psoriasis 
often present with a disturbed SC. Patients with these diseases 
are advised to avoid contact with irritants or allergens that can 
lead to CD.23 

step of the atopic march.13 In AD skin, Staphylococcus aureus 
is more abundant than normal, with reduced populations of 
other species. While exact mechanisms of dysbiosis contribut-
ing to barrier disruption have not been fully elucidated, several 
factors likely contribute, including the production of exotoxins 
by Staphylococcus aureus.14 The distribution of bacterial com-
munities on the cutaneous surface depends on factors such as 
moisture content, temperature, environment, and sebaceous 
gland abundance.15 Regulating skin microbiota could be one 
way to control AD, restore the skin barrier, and potentially pre-
vent subsequent development of IgE sensitization and atopic 
march.16-18 

The Chemical Skin Barrier 
The chemical layer includes antimicrobial compounds such 
as human β-defensins, NMF, and lipids.  NMF includes hygro-
scopic compounds, amino acids, and their derivatives. Many of 
these are products of filaggrin breakdown, some of which may 
have antimicrobial properties.9 Human β-defensins, or host 
peptides in the skin known for their direct antimicrobial activity, 
have been shown to attract immune effector cells and induce 
cytokine and chemokine production in keratinocytes. They also 
regulate tight junction and epidermal barrier function.19,20 Cathe-
licidins are another group of antimicrobial peptides that play a 
similar role.21 Commensal skin bacteria also produce antimicro-
bial peptides that can protect against Staphylococcus aureus.18 

In healthy individuals, the skin pH is generally maintained be-
tween 4-6, and deviation can result in abnormal permeability.9 

Removal of natural antimicrobial peptides and elevation of skin 
pH from the use of alkaline products create an unfavorable envi-
ronment for the healthy skin microbiota, further demonstrating 
the interdependence of the levels.22 Additionally, following ex-
perimental skin barrier disruption and provocation of irritant 

FIGURE 1. Anatomical and functional layers of the skin barrier.
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Skin Barrier Dysfunction Can Lead to Contact Dermatitis
CD can be irritant (80%) or allergic (20%) and, unlike AD, can 
develop later in life. ICD is a non-immunologic, inflammatory 
reaction to irritating agents including solvents, detergents, alco-
hol, and other chemicals which result in dose-dependent direct 
tissue damage. Excessive wetness, due to prolonged contact 
with water, perspiration, or bodily fluids can also lead to ICD. 
ICD lesions are typically erythematous, dry, possibly edematous 
and fissuring, with symptoms of burning, tingling or soreness 
within minutes to hours of contact with the irritant. ACD is an 
immunologic, delayed-type hypersensitivity reaction to an al-
lergen, which is usually a small molecular weight molecule or 
hapten that conjugates with skin proteins and induces activat-
ed epidermal keratinocytes to release inflammatory cytokines. 
This immunologic response eventually leads to sensitization to 
an allergen upon initial contact, and upon subsequent expo-
sure, an elicitation phase occurs. The main symptoms of ACD 
are pruritus and the appearance of an erythematous eruption, 
typically scaly, edematous, or vesicular in the acute stage and 
lichenified in the chronic stage. The cutaneous eruption due to 
ACD is usually delayed by a few days.31

Irritants and allergens were once strictly distinguished. Howev-
er, the distinction is now blurring, as in many cases, CD cannot 
be definitively attributed to irritant or allergic mechanisms by 
clinical observation. ICD and ACD commonly overlap as many 
allergens at high enough concentrations can also act as ir-
ritants. For example, strong allergens such as poison ivy are 
also irritants.23 Dysfunctional skin barriers increase the chance 
of allergen entry into the epidermis and understanding how to 
minimize penetration of chemicals is important in preventing CD. 

Repair of the Skin Barrier May Be a Therapeutic Strategy in 
the Prevention of Allergic Sensitization, Atopic March, and 
Contact Dermatitis
Dysfunction at any functional level of the skin barrier can lead to 
atopic march, allergies, and CD; therefore, repair of the barrier 
before these conditions progress is essential. Most research on 
early intervention in skin barrier repair pertains to AD, however, 
similar logic can be presumed for prevention of ACD, as ACD 
shares molecular mechanisms with AD, including increased cel-
lular infiltrates and cytokine activation.41 Additionally, patients 
with AD are more likely to develop CD.

As dysfunction can occur in various levels of the cutaneous bar-
rier, repair should, therefore, target multiple levels. Recently, a 
study on infants evaluating the colonization of pathogens on 
skin demonstrated that increased commensal staphylococci 
early in life lowered the risk of developing AD by 12 months. 
The most prevalent species associated with protection from AD 
development were Staphylococcus epidermidis and Staphylo-
coccus cohnii.42 Furthermore, exposure to antibiotics in the first 

The Immune Skin Barrier 
The immune layer includes resident antigen presenting cells, 
innate lymphoid cells, adaptive memory cells, and others, all 
working together. Because cells of the immune level are dis-
tributed throughout the skin, this level is highly intertwined 
with the others. It responds to various signals and directs 
subsequent behavior of the epithelium.9 For example, cells in 
the skin express toll-like receptors, a type of pattern recogni-
tion receptor that responds to pathogen-associated molecular 
patterns.33,34 When these receptors are engaged, cells secrete 
substances such as cytokines and human β-defensins.15 Follow-
ing impairment of physical barrier, allergens and irritants can 
come into contact with cells of the immune barrier, particularly 
Langerhans cells, which process these exogenous haptens and 
initiate T-cell responses.23 Previous research has shown that 
disruption of the physical barrier subsequently leads to an in-
crease in Langerhans cells even in the basal layers and upper 
epidermis where these cells are not usually found. Increased 
numbers of epidermal Langerhans cells have also been found 
in allergic contact dermatitis (ACD) and ICD.35 

Skin Barrier Dysfunction Can Lead to Allergic Sensitization 
and Atopic March
Disruptions to the skin barrier increase the likelihood of 
irritants, pathogens, and allergens provoking inflammatory re-
sponses. Because skin barrier compromise can consequentially 
lead to other allergic reactions such as to food and potentially 
progress to diseases such as CD, it seems especially important 
to address disruptions early. Skin barrier disruption has been 
shown to cause AD early in life, which can subsequently lead 
to allergic rhinitis and asthma, a phenomenon known as the 
atopic march.36 AD is a skin disease that causes chronic pruritus 
often beginning in the first years of life and resolving by adult-
hood in only about 60% of the population. Numerous studies 
have pointed to AD as the first step in the progression of the 
atopic march.37 

Furthermore, allergies can develop by sensitization through 
skin.26 Food sensitization is six times more likely to develop in 
children with AD than in those without.38 A study of adult work-
ers at a mouse research facility found that physician-diagnosed 
eczema was a risk factor for mouse sensitization as determined 
through skin-prick testing and suggests that skin barrier dys-
function may increase risks of aeroallergen sensitization not 
only in childhood but throughout life.39

However, allergies can develop as a consequence of skin bar-
rier defects even in the absence of the development of AD and 
the atopic march. In fact, neonatal skin barrier dysfunction at 
birth predicts food allergies at 2 years of age, even without 
AD.40 Similarly, even in the absence of AD, children with skin 
barrier defects are more likely to develop asthma.26 
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year of life increases the risk of childhood AD.43 Collectively, 
these findings confirm an important role of skin microbiota in 
the development of cutaneous tolerance and maintaining the 
skin barrier against allergens.

AD has also been linked to sensitization to food allergens, lead-
ing to food allergies. Randomized trials have been conducted 
to determine the efficacy of applying emollients to newborn ba-
bies to prevent AD development in infancy and in childhood.44-47 

Daily use of one emollient reduced cumulative incidence of AD 
at six months.44 Fewer newborns given moisturizers developed 
AD and those with AD had significantly higher sensitization 
rates against egg whites.45 Use of a slightly acidic ceramide-
rich emollient on newborns showed a trend toward reduced 
risk of both AD and food sensitization.46 Thus, in the context of 
preventing allergic sensitization, and atopic march, targeting 
AD through skin barrier repair via emollient usage in infancy 
is especially important and research indicates there may be an 
optimal window of time for doing so.37,48 However, in other skin 
diseases such as CD that can develop at any age, targeting skin 
barrier repair via emollient usage later in life may be justified 
for similar reasons.

The Role of Moisturizers in Skin Barrier Repair
Epicutaneous antigens are sensitizers that lead to allergy de-
velopment, especially in the setting of a dysfunctional skin 
barrier. It is important to counsel patients that skincare is as 
much about what is excluded as it is about what is included in 
a product. Avoidance of common allergens such as fragrance, 

unnecessary botanicals, or certain preservatives should be ad-
vised, especially for atopic patients. 

Emollients can help repair the skin barrier (Figure 2).44-46 Emol-
lients improve the barrier function of the SC by providing 
water and lipids, and slightly acidic emollients can potential-
ly enhance ceramide synthesis.49 Sufficient lipid replacement 
therapy reduces inflammation and restores epidermal func-
tion. Conventional barrier ointments form protective films 
over the skin barrier which are impermeable to environmen-
tal allergens and irritants but can also trap heat in the area, 
prevent perspiration, and cause discomfort. They may also be 
perceived as cosmetically unacceptable, which can directly af-
fect adherence.50 Newer products focus on cosmetically elegant 
formulations with minimalist ingredient lists, that also seek to 
promote the delivery of pharmacological substances through 
the SC.51

Recently, the focus of skincare products that enhance the cu-
taneous barrier has been on targeting the restoration of the 
microbiome layer.13,52,53 These newer formulas not only protect 
the skin but also help manage inflammation and neuromedia-
tor activation to preserve both the skin barrier and diversity in 
microbiota. Incorporation of prebiotics, or components that se-
lectively modulate desired bacterial growth, may be helpful.15 

Prebiotics include ingredients like thermal spring waters, such 
as from La Roche-Posay, France, which have unique mineral 
components and trace elements.54 Additionally, usage of an 
emollient containing thermal spring waters, shea butter, and 

FIGURE 2. Restoration of the disrupted skin barrier via skincare products.
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niacinamide has not only been shown to increase bacterial di-
versity but also to improve AD symptoms.55 

 CONCLUSION
The various functional levels (microbiome, chemical, physical, 
immune) of the skin barrier are all necessary to maintain skin 
integrity and are highly interdependent. Dysfunction can oc-
cur at solitary or multiple points and may have a domino effect 
on other levels. It is increasingly clear that barrier dysfunction 
leads to allergic sensitization, the atopic march, and CD. Thus, 
maintenance and restoration of the skin barrier are paramount 
to preventing these conditions. This may be achieved to greater 
and lesser degrees through the use of various moisturizers. 

In an ideal product, each aspect of the skin barrier would be 
considered. Attributes such as avoiding preservatives that can 
damage the microbiota while perhaps even having pre- or pro-
biotics to support the microbiota, using pH-neutral and gentle 
ingredients to support the chemical layer, combining occlusives, 
humectants, and emollients for the physical barrier, and avoid-
ing fragrance and common allergens and irritants to minimize 
the chance for immune activation are all desirable and should 
be considered when evaluating a potential moisturizer.
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With the rising popularity of fillers for facial rejuvenation coupled with the paucity of regulations on credentialing of qualified injectors, 
the number of filler related complications is increasing. Although the majority of complications are mild, vascular occlusion is the most 
feared and dangerous. Minimizing risk of vascular complications through a comprehensive understanding of vascular anatomy and 
careful technique is important. Physicians who perform filler injections should also be able to promptly recognize complications and 
manage them. We report a case of vascular occlusion successfully managed using high dose hyaluronidase and provide a review of the 
literature including incidence, management, and techniques to prevent vascular complications.
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 ABSTRACT

 INTRODUCTION

With the rising popularity of fillers for facial rejuve-
nation coupled with the paucity of regulations on 
credentialing of qualified injectors, the number of 

filler related complications is increasing. Although the majority 
of complications are mild, vascular occlusion is the most feared 
and dangerous. Minimizing risk of vascular complications 
through a comprehensive understanding of vascular anatomy 
and careful technique is important. Physicians who perform 
filler injections should also be able to promptly recognize com-
plications and manage them. We report a case of vascular oc-
clusion successfully managed using high dose hyaluronidase 
and provide a review of the literature including incidence, man-
agement, and techniques to prevent vascular complications.

 REPORT OF A CASE  
A 36-year old woman presented to clinic with necrosis of the left 
nasolabial fold area and ala following hyaluronic acid injection. 
The injection was performed by a mobile nurse practitioner two 
days prior to presentation. 1cc of Juvederm Ultra (hylaluron-
ic acid gel, Allergan, Irvine CA) was reportedly injected using 

needle technique into bilateral nasolabial folds via 3 injection 
points per side. She did not recall excessive pain or discom-
fort during the injection. However, that evening she noted 
blotchy discoloration and tenderness of the left nasolabial fold. 
With unremitting symptoms, the patient contacted the nurse 
practitioner who performed the injection and was advised to 
continue icing the area.  On the second day following the injec-
tion, pustules appeared on the left nasolabial fold prompting 
the patient to seek further evaluation at our clinic. 

On examination, a 3 x 2 cm mottled, erythematous plaque with 
overlying pustules extended from the left upper cutaneous lip 
to the left nasal tip (Figure 1). Prompt treatment for vascular 
occlusion was initiated. 2cc (300 U) of hyaluronidase (Hylenex) 
was injected using a needle into the subcutaneous tissue over 
the entire left nasolabial fold area and left ala. Other measures 
were recommended including warm compress, aspirin 80mg 
BID, and nitroglycerin ointment BID.  The patient was started 
on prophylactic Cephalexin 500mg TID and Valcyclovir 1g BID, 
as well as a Methylprednisolone taper.  Wound care included 
mupirocin ointment BID as well as petrolatum.

FIGURE 1. Crusting and pustules are present in the nasolabial fold 
area and lateral nose two days following hyaluronic acid injection. 

FIGURE 2. Crusting and pustules are resolving two days following 
hyaluronidase injection.
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into an artery and less commonly by compression of vascu-
lature by extra-vascular filler material.  Occlusion can lead to 
localized tissue ischemia in the distribution of the artery inject-
ed. The abundant vascular anastomoses of the face also mean 
that sites distant to the injection site can also be damaged via 
embolization. 

Intra-arterial injection is more likely to occur in certain areas that 
are in the vicinity of a named vessel.  These “high-risk” areas 
include the glabella (supratrochlear and supraorbital arteries), 
nose (lateral and dorsal nasal arteries), alar groove (angular ar-
tery), and lip (superior and inferior labial arteries) (Figure 5).2-7,13 

While caution is needed when injecting in these high-risk areas, 
there are no safe areas. There are reports of vascular occlusion 
in the cheek, marionette area, and periorbital region.2-7,13

Tissue damage can also occur distant to the site of injection 
via embolization. Nasal injections may lead to inadvertent in-
jection into the dorsal nasal artery. The dorsal nasal artery is a 
terminal branch of the ophthalmic artery. If the dorsal nasal ar-
tery is injected, the filler may travel in a retrograde manner and 
can reach the ophthalmic arteries. Occlusion of the ophthalmic 
artery is a devastating consequence often resulting in irrevers-

Follow-up the following day revealed less tenderness and er-
ythema but an increased number of pustules. 1cc (150 U) of 
Hylenex was injected diluted with 1cc of 2% lidocaine using a 
27-gauge cannula. Over the next several days, the tenderness 
and erythema improved significantly (Figure 2). Four days post 
hyelenx injections the overlying crust was gently debrided and 
the nitroglycerin ointment was discontinued. Examination one 
month later revealed only mild erythema and edema (Figure 3). 
Seven-month follow-up showed an excellent outcome with no 
noticeable scarring (Figure 4).

 DISCUSSION
Incidence of Filler Complications
Fillers are a popular, non-invasive modality for patients to en-
hance their appearance as they counteract age-related volume 
loss. The total number of soft-tissue filler treatments for facial 
rejuvenation has increased dramatically from 652,885 in 2000 
to 2,691,265 in 2017.1 The number and diversity of injectors has 
also increased. In addition to board certified dermatologists, 
plastic surgeons, and otolaryngologists. Other physicians not 
highly trained in facial anatomy perform injections as well as 
many non-physicians. Depending on each state’s regulations, 
injectors can include nurse practitioners, physician assistants, 
dentists, registered nurses, and estheticians. Currently, 24 
states allow nurse practitioners to order Allergan product with-
out collaboration with a physician. There are many unregulated 
sources for fillers online and internationally giving rise to an 
alarming trend.

In most cases, fillers are used without clinically significant 
complications. The true incidence of complications is difficult 
to measure.  Rayees et al examined reportable adverse events 
listed in the US Food and Drug Administration’s (FDA) and Man-
ufacturer and User Device Experience (MAUDE) databases.2 

The most common complications secondary to hyaluronic acid 
injections included: swelling (43%), infection (41.5%), and pain 
(24.0%).2   While less common, tissue necrosis secondary to 
vascular occlusion or compression (8.5%), and blindness from 
embolized filler (0.4%) are the most dreaded.2  

Vascular Occlusion Complications by Location
Vascular occlusion occurs as a result of injection of filler directly 

FIGURE 3. Mild erythema is present four weeks following treatment. FIGURE 4. The skin has a normal appearance seven months following 
treatment.

FIGURE 5. Arterial supply of the face and high-risk areas for necrosis 
secondary to vascular occlusion following injection.
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(purified recombinant human hyaluronidase, supplied with 
150 units per mL) and Vitrase (purified ovine testicular hyal-
uronidase, supplied with 200 units per mL).  Both products are 
considered to be pregnancy category C. Hyaluronidase is asso-
ciated with a low risk of adverse effects, though there have been 
reports of hypersensitivity reactions.17 The risk of allergic reac-
tion is significantly reduced with the use of recombinant human 
hyaluronidase (Hylenex) compared to hyaluronidase from ovine 
sources (Vitrase). While allergic skin testing may be advocated 
before using hyaluronidase in non-emergent cases, this is not 
advocated when vascular occlusion is suspected.

Hyaluronidase does not need to be injected directly into the 
vasculature as it readily diffuses into the vascular lumen.14 

Administration with one injection for every 3-4cm of skin 
manifesting necrosis is recommended.15  Reconstitution of hy-
aluronidase with lidocaine is recommended by some experts to 
facilitate vasodilation.15  Injected hyaluronidase will be partially 
deactivated by natural anti-hyaluronidase agents and physically 
diffuse away from the ischemic region. Additional hyaluroni-
dase is often needed to maintain high concentrations sufficient 
to dissolve the hyaluronic acid quickly.14

While small amounts of hyaluronidase (3-20 U) are recommend-
ed in treating nodules or asymmetry, experts recommend much 
higher dosages in the treatment of vascular occlusion.13-15 There 
is no consensus on appropriate hyaluronidase dosage and the 
interval between doses. Cohen et al recommend treating the 
ischemic area with a minimum of 200 U of hyaluronidase.15 Re-
treatment is performed in one hour if there is no improvement.  
Delorenzi proposes a protocol with much higher initial doses 
of hyaluronidase with retreatment on an hourly basis until im-
provement.14 The amount of hyaluronidase he recommends is 
based on the volume of ischemic tissue involved. An estimate of 
500 U for 1 vascular territory (ie, half an upper lip) and 1,000U 
for 2 areas (ie, half an upper lip and nasal involvement).14 

Some hyaluronic acid fillers may require lower volumes of hy-
aluronidase than other hyaluronic acid fillers based on their 
composition. Prior studies have shown that degradation of the 
Restylane family is more sensitive to degradation than the Juve-
derm family.18,19 However, these studies used smaller amounts 
of hyaluronidase than current protocols are recommending.  
Newer studies using a higher enzyme-substrate ratio show 90% 
degradation within 6 hours of exposure among both Restylane 
and Juvederm.20

While the exact timeframe for hyaluronidase injection has not 
been well established, it should be injected as early as possible 
and is never too late to initiate treatment. Kim et al conducted 
an experiment using rabbit ears in which hyaluronic acid filler 
was injected followed by hyaluronidase injected at 4-hour and 
24-hour time points.21 The authors report that there was signifi-

ible blindness.8-11 Complications from arterial embolization have 
been reported in other locations as well. Sudden unilateral hear-
ing loss has been reported following intra-arterial injection of 
the superficial temporal artery.12 This is postulated to have oc-
curred due to compromise of the blood supply to the middle ear 
and tympanic membrane.12

Signs and Symptoms of Vascular Occlusion
Signs of vascular occlusion at the time of treatment are often 
overlooked.13 The most commonly reported sign is an imme-
diate blanching of the skin that that evolves into a reticulated, 
violaceous dusky pattern within a few hours of injection or by 
the next day.13-14 Immediate pain is an important identifying 
feature of intra-arterial filler injection though frequently not 
present. One survey found immediate pain was only reported 
in 40% of cases, with 28% reporting it later that day and 20% the 
following day.14 Immediate pain is often not appreciated by the 
patient due to local anesthetic mixed in most fillers, pretreat-
ment with local anesthesia, or nerve block. Pain is often noted 
later that day as the lidocaine effect dissipates. Sterile blisters 
and pustules are frequently reported on day 3 followed by crust-
ing and necrosis after day 6.14 If there is immediate concern for 
vascular occlusion, comparing the capillary refill time of the 
zone in question to the normal skin either adjacent or on the 
contralateral side is recommended.14

Management of Vascular Occlusion
All injectors should have an established treatment protocol for 
vascular occlusion and supplies in place.  Treatment algorithms 
for the management of vascular occlusion are numerous and 
evolving. More recent guidelines outline the prompt injection 
of high dose hyaluronidase and vigorous massage to dissolve 
the obstruction.13-15 Repeat injections of hyaluronidase is recom-
mended until improvement is noted.13-15 Additional measures to 
oxygenate the tissues through vasodilators and/or hyperbaric 
oxygen, wound care, and bacterial and viral prophylaxis are 
also recommended.13-15 

Restore Perfusion
As tissue plasminogen activator is to heart attacks, hyaluroni-
dase is to arterial occlusion following hyaluronic acid injection.  
Hyaluronidase is a soluble protein enzyme that degrades hy-
aluronic acid. Hyaluronic acid-based fillers are the most used 
dermal fillers due to their efficacy and safety. In the past years, 
hyaluronidase has been used to reverse exogenously injected 
hyaluronic acid.16 Some claim the use of hyaluronidase may 
even be beneficial even if the filler is not a hyaluronic acid. Hy-
aluronidase will cause temporary dissolution of endogenous 
hyaluronic acid, which may relieve occlusive pressure. 

Hyaluronidase should be readily accessible in any office that 
performs hyaluronic acid injections.  Several commercial for-
mulations of hyaluronidase are available including Hylenex 
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cant reduction in the areas of necrosis when hyaluronidase was 
administered at the 4-hour time point while no benefit was ob-
served when injected at 24 hours.21 Despite Kim et al’s findings, 
several case reports have shown improvement after 24 hour 
time points.13

Minimize Clot Formation 
Antiplatelet and anticoagulation medications including aspirin 
or low molecular weight heparin should be initiated to prevent 
further clot formation. Aspirin 81 BID or Aspirin 325 BID have 
been recommended.13-15

Tissue Oxygenators 
Measures to promote vasodilation are recommended includ-
ing warm compress, topical nitroglycerin, and hyperbaric 
oxygen. Warm compresses for 5-10 minutes every 30-60 min-
utes is appropriate.  The use of nitroglycerin paste, although 
controversial, may be applied up to 2-3 times daily.22,23 Topical 
nitroglycerin has been shown to induce a local vasodilatory 
response in dermal vessels. It is often used by physicians in 
the setting of filler-induced ischemia. It is available in different 
formulations including sprays, ointments, pastes, and transder-
mal patches. Some argue against the use of nitroglycerin as it 
may not improve perfusion and could further disseminate the 
product into smaller arterioles and capillaries.23 It is important 
to prepare the patient for the side effects of nitroglycerin includ-
ing severe headaches and light-headedness. Hyperbaric oxygen 
is an additional treatment that can be used in cases of severe 
necrosis.24 It is thought to work by a variety of mechanisms: oxy-
genation of ischemic tissue, reduction of edema, improvement 
of ischemic/reperfusion injury, promotion of angiogenesis, and 
collagen maturation.24 Six total treatments are recommended 
BID for 90 minutes each.24 

Wound Care
Sterile pustules, post ischemic erosions, and granulation tis-
sue should be treated with emollients to prevent crusting and 
minimize bacterial contamination. Frequent gentle wound de-
bridement of necrotic skin is recommended. Re-epithelization 
may take 1 to 3 weeks. Erythema and textural changes of the 
skin may last for 3-12 months.14,15 

Other
Consider prophylactic antibiotic and antiviral therapy for large 
areas of necrosis: Valcyclovir 500mg BID and Doxycycline 100mg 
BID. Antihistamine or corticosteroid taper to decrease swelling 
can also be considered. 

Minimizing the Risk of Intra-Arterial Injection
Prevention of intra-arterial injection relies upon sound ana-
tomical knowledge and precise technique. Sound anatomical 
knowledge includes knowing the location of the vasculature in 
the various areas of the face as well as common aberrations. 

Many skilled injectors have “no fly zones” in which the danger is 
too high to even consider using a filler. Cannulas are also often 
used among highly skilled injectors.  Cannulas are blunt tipped 
and have a significant smaller chance of penetrating an artery 
than a needle.25 In a survey among 52 skilled injectors who ex-
perienced vascular occlusion, needles had been used by 83% of 
respondents and cannulas by 17%.13  If injecting with a needle, 
careful aspiration of the syringe is recommended looking for 
negative flashback before making any filler injection. A red flash 
would signal inadvertent arterial placement. Slow injection with 
low pressure reduces the likelihood of a vasoocclusive episode. 
For a filler to enter the lumen, it must overcome the back pres-
sure of the vessel. For the filler to further embolize, the injection 
pressure must exceed the arterial pressure causing product to 
move through the vasculature against the flow of blood until it 
passes the origin of the central retinal artery.3

Staff and patient education are also important. Patients must be 
made aware of the risk and symptoms to be concerned about 
so they may alert the physician as early as possible. Staff must 
not casually dismiss patient calls with concerns following injec-
tions. Obtaining a comprehensive written informed consent is 
also important. Two-thirds of malpractice cases involving filler 
involve inadequate informed consent.2

 CONCLUSION
Even the most experienced injector is at risk for vascular oc-
clusion. Injectors need to have thorough knowledge of filler 
complications and their appropriate management. Identifying 
the signs of vascular ischemia is paramount to early treatment. 
Patients who are promptly diagnosed and treated within 2 days 
have the best outcomes.26 Delayed treatments are associated 
with prolonged wound healing and varying degrees of scar-
ring.13,26
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