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Abstract

Rosacea is a common inflammatory skin disorder that affects many Americans. Currently, oral and topical antimicrobials are among the most effective medications
used. Ivermectin 1% cream was recently approved for the treatment of papulopustular rosacea. The primary objective of this article is to provide a clinical review of the
efficacy and safety of ivermectin 1% cream.

Introduction

Rosacea is estimated to affect nearly 16 million
Americans.1 Patients with lighter skin types are
most often affected by rosacea. However, those
of darker skin types are not entirely exempt from
this diverse disorder.2 Rosacea is defined as an
inflammatory skin disorder characterized by the
presence of inflammatory papules and pustules,
erythema, and telangiectases distributed in the
central facial region.3,4 Phymatous and ocular
manifestations are also characteristic findings
seen in rosacea.3,4

The National Rosacea Society Expert Committee
classifies rosacea into four distinct subtypes.2,5
However, patients do not always conform to one
specific subtype, and there may be significant
overlap between groups. Erythematotelangiectatic
rosacea (ETR) is characterized by flushing and
erythema of the central facial region with or
without telangiectases.5 Papulopustular rosacea
(PPR) is characterized by persistent central
facial erythema with transient inflammatory
papules and pustules.5 Phymatous rosacea (PhR)
is characterized by thickened, nodular skin and
rhinophyma.5 Finally, ocular rosacea (OR) is
characterized by the presence of ocular dryness,
conjunctivitis, and blepharitis in addition to
burning and stinging sensations in the eye.5
Rosacea is hypothesized to be the result of vascular
dysregulation and abnormal inflammatory
responses ultimately resulting in chronic
vasodilation and inflammation.6 Additionally,
a variety of triggers including stress, heat, hot
liquids, spicy foods, and alcohol exacerbate the
underlying vasodilation and inflammation and
are associated with flares of rosacea.4 Innate
immune mechanisms like antimicrobial peptides,
serine proteases, and toll-like receptors (TLRs)
have been implicated in the inflammatory and
vasodilatory processes responsible for rosacea.7
Specifically, elevated levels of cathelicidins (i.e.
LL-37) and kallikrein 5 (KLK5) have been
found in the skin of patients with rosacea.8-10
Additionally, patients with rosacea have been
found to have an increased density of Demodex
mites, specifically D. folliculorum and D. brevis,
associated with their pilosebaceous units, and
antigenic proteins from Bacillus oleronius isolated
from Demodex mites may play a role in the
underlying pathophysiology of rosacea.11 As
such, rosacea may be the result of an abnormal
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innate immune response to environmental and/
or infectious stimuli.

Oral and topical antimicrobials have been used
successfully for the treatment of rosacea, and
ivermectin 1% cream was recently approved for
the treatment of papulopustular rosacea. The
primary objectives of this article are to review
the current literature surrounding the use of
topical ivermectin in the treatment of rosacea
and to provide further insight with regard to
administration and adverse effects.

Mechanism of Action

Ivermectin is an avermectin antiparasitic
agent that is used orally for the treatment of
strongyloidiasis, demodicidosis, pediculosis,
and scabies, in addition to other parasitic/
helminthic infections. It exerts its effect by
binding to parasite glutamate-gated ion channels,
resulting in increased permeability to chloride
ions.12,13 Hyperpolarization of the cell ensues,
ultimately resulting in the death of the parasite.
Additionally, ivermectin has been shown to
display anti-inflammatory properties through
inhibition
of
lipopolysaccharide-induced
inflammation. Specifically, a reduction in TNFalpha and interleukin-1b (IL-1b) have been
documented along with a corresponding increase
in interleukin-10 (IL-10), an anti-inflammatory
cytokine.14

Clinical Trials

The Ivermectin Phase III Study Group reported
the results of two, 12-week, randomized, doubleblind, parallel-group, vehicle-controlled studies
in 2014. The primary objective of each study was
to determine efficacy based on the improvement
in Investigator’s Global Assessment (IGA) of
severity scores and the reduction in inflammatory
lesion count.15 Approximately 700 patients were
enrolled in each study, and patients were allocated
to receive either ivermectin 1% cream or vehicle
in a 2:1 ratio.15 Patients were then instructed
to apply either ivermectin 1% cream or vehicle
once daily. The patient population was primarily
Caucasian (96.2% and 95.3%) and female (68.2%
and 68.7%) with an mean age of approximately
50 years old (50.4 +/- 12.09 and 50.2 +/- 12.29).15
Mean inflammatory lesion counts upon initiation
of the trial were 31 and 33 (SD +/- 14.33, 13.7),
and the majority of patients had moderate

rosacea as defined by an IGA score of 3 (82% and
72.9%).15

Following 12 weeks of therapy, the percentage
of patients able to achieve an IGA grade of clear
or almost clear in the ivermectin groups were
38.4% and 40.1%, compared to 11.6% and 18.8%
in the vehicle groups (p<0.001).15 Additionally,
a significant difference in IGA scores was
appreciated as early as four weeks in each study.15
The mean reduction in inflammatory-lesion
counts were 75% and 76% with a mean difference
of -8.16 [-10.12, -6.13] and -8.22 [-10.18,
-6.25] in comparison to vehicle for each of the
ivermectin groups (p<0.001).15 In comparison,
a 50% reduction in inflammatory-lesion counts
was observed in the vehicle groups from both
trials (p<0.001).15 Additionally, quality-of-life
assessments, as measured by Dermatology Life
Quality Index (DLQI) and RosaQoL, were
significantly improved in the ivermectin group in
comparison to vehicle.15
Both trials were then extended for an additional
40 weeks in order to assess long-term safety.
Patients initially allocated to receive ivermectin
1% cream were continued on a once-daily topicalapplication regimen. Patients in the vehicle group
were then assigned to receive azelaic acid 15% gel
applied topically twice daily. A total of 622 and
636 patients continued the trial into its extension
phase, and approximately 80% of the patients
completed the study.16 Dermatologic adverse
effects were noted in 7.8% and 9.8% of the
patients in the ivermectin groups in comparison
to 12.9% and 16.3% in the vehicle/azelaic-acid
groups.16 Notably, no serious or severe adverse
events were related to either study medication.16
While it was not the primary objective of the
extension phases of the trials, efficacy at 52
weeks was addressed. A total of 71.1% and 76%
of patients in the ivermectin groups were able to
achieve IGA grades of clear or almost clear.16
Another 16 week, randomized, investigatorblinded, parallel-group study was conducted
on behalf of the Ivermectin Phase III study
group in Europe. The study compared oncedaily application of ivermectin 1% cream with
twice-daily application of metronidazole 0.75%
cream. The primary objective of this study was
to determine whether ivermectin 1% cream was
superior to metronidazole 0.75% cream with
regard to reductions in inflammatory-lesion
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counts in patients with papulopustular rosacea.17
A total of 962 patients with moderate to severe
papulopustular rosacea and inflammatory-lesion
counts between 15 and 70 were randomized in a
1:1 ratio to receive either ivermectin 1% cream or
metronidazole 0.75% cream.17 The mean number
of inflammatory lesions at baseline was 32.46 +/13.36, and 83.3% of patients had moderate rosacea
based on IGA scores.17 The percent reduction in
inflammatory-lesion counts in the ivermectin
group was 83% in comparison to 73.7% in the
metronidazole group, with an absolute difference
of 9.3% (p<0.001).17 Additionally, 84.9% of
patients in the ivermectin group were able to
achieve IGA grade clear or almost clear in
comparison to 75.4% in the metronidazole group
(p<0.001).17 Similar findings were observed
in each group with regard to patient-reported
outcomes.17

of the trial.

Adverse Effects
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The most commonly reported adverse effects
associated with ivermectin 1% cream were
burning sensations, dry skin, skin irritation,
pruritus, skin pain, and eye pain.15-17

Administration

Ivermectin 1% cream should be applied topically
once daily to the affected areas of the face,
typically the forehead, nose, chin, and cheeks.13 A
pea-sized amount should be used and spread as a
thin layer, avoiding the eyes and mouth.13

Discussion

Ivermectin 1% cream is a novel antimicrobial
agent for the topical treatment of papulopustular
rosacea. Its efficacy and safety are well documented
in the aforementioned clinical trials. Additionally,
it has favorable patient-reported outcomes and a
minimal side-effect profile.
Metronidazole, azelaic acid, and doxycycline are
the most effective medications available for the
treatment of papulopustular rosacea.18 Their antiinflammatory effects are the proposed mechanism
of action in papulopustular rosacea.10,19 Likewise,
ivermectin has been shown to possess antiinflammatory properties, in addition to
effectiveness against demodicidosis. This dualaction property might explain its effectiveness
in the treatment of papulopustular rosacea.
However, the exact role that Demodex mites play
in the underlying pathogenesis of rosacea has yet
to be fully elucidated.

Conclusion

There is documented evidence that ivermectin
1% cream is superior to metronidazole 1% cream
with regard to percent reduction in inflammatorylesion counts. However, it is difficult to conclude
that this is a clinically significant difference.
Additionally, it is difficult to determine whether
this difference is applicable to metronidazole gel
as well. Likewise, ivermectin 1% cream is likely
better tolerated than azelaic acid. However, it is
not possible to say that it is superior with regard
to efficacy, as this was not the primary objective
MCGREGOR, MINNI

As with all new medications that come to
market, cost will likely be the largest barrier to
its use. However, ivermectin 1% cream should be
considered in patients who fail or are unable to
tolerate more affordable modalities.
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