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ABSTRACT

Introduction: Rosacea is a chronic inflamma-
tory skin disease with different phenotypes.
There is accumulating evidence that the com-
mensal Demodex mite is linked to papulopus-
tular rosacea. Established treatment options,
including topical metronidazole, azelaic acid,
and tetracyclines, are thought to work through
their anti-inflammatory effects. However, none
of these therapies have been shown to be cura-
tive and are associated with frequent relapses.
Therefore, new and improved treatment
options are needed. Topical ivermectin 1.0%
cream is a new option having both anti-in-
flammatory and acaricidal activity against

Demodex mites which might pave the way to a
more etiologic approach. Its use has now been
widely adopted by clinical guidelines. The
objective was to review the evidence and clini-
cal guideline recommendations concerning
ivermectin 1.0% cream in the treatment of
papulopustular rosacea.
Methods: A systematic review of both medical
literature and clinical guideline recommenda-
tions was conducted. Numbers needed to treat
(NNT) were calculated for relevant dichotomous
outcomes (e.g., relapse rate and achieving full
lesion clearance) to compare ivermectin with
other established treatment options for rosacea.
Results: The search identified three random-
ized trials, three extension studies, and two
meta-analyses. Ivermectin has only been tested
in moderate-to-severe papulopustular rosacea.
Ivermectin is an effective treatment option for
papulopustular rosacea and seems to be more
effective than metronidazole (NNT = 10.5) at
12 weeks of treatment. Although ivermectin
was numerically more effective than metron-
idazole at week 36 in preventing relapse
(NNT = 17.5), relapse after discontinuation of
treatment in both groups was common with
62.7% and 68.4% of patients relapsing. Based
on limited generalizability of available evi-
dence, clinical guidelines have yielded different
treatment algorithms and, in some areas, con-
flicting recommendations.
Conclusion: Topical ivermectin is an effective
option in the treatment of papulopustular
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rosacea. Although ivermectin seems to be more
effective than topical metronidazole, with both
treatment options about two-thirds of patient
relapsed within 36 weeks after discontinuation
of treatment. More research is needed to estab-
lish the clinical benefit of ivermectin’s acarici-
dal action in preventing relapse compared to
other non-etiologic treatment approaches.

Keywords: Demodex; Guideline; Ivermectin;
Papulopustular; Rosacea; Review

INTRODUCTION

Rosacea is a chronic inflammatory skin disease
affecting primarily the cheeks, nose, chin, and
forehead [1]. It has been generally classified
into four clinical subtypes, of which the ery-
thematotelangiectatic subtype is most common
followed by the papulopustular subtype
[28, 30, 31]. Since subtypes frequently overlap
and can vary over time, a phenotype approach
is now recommended by an international
ROSacea COnsensus (ROSCO) panel, the
National Rosacea Society, and the American
Acne and Rosacea Society in recognition of the
inaccuracies and limitations of subtyping [29].
The prevalence of rosacea varies greatly
between countries and has been reported to
range from less than 1% to 22% [28]. Most
frequently, women between 30 and 50 years of
age are affected, although rosacea is also com-
mon among men [8]. Rosacea can negatively
affect both social and professional life and is
linked to depression, anxiety, and low self-es-
teem [3, 7, 12, 16]. Although the pathophysi-
ology of papulopustular rosacea is not fully
understood, the first experimental study in vivo
demonstrated a potentially important role for
Demodex folliculorum [21]. Although these mites
are part of the normal cutaneous microflora, it
has been shown that the cutaneous density of
Demodex mites in patients with rosacea is
increased [9–11, 32]. Recently, it has been
demonstrated that Demodex mites have the
capacity to downregulate the Toll-like receptor-
2 (TLR-2) response to facilitate their survival
[15]. In contrast, when present in increased
numbers, Demodex mites activate a TLR-2

pathway immune response. This results in the
release of pro-inflammatory mediators leading
to inflammatory skin changes [13, 15]. Estab-
lished treatment options, including topical
metronidazole, azelaic acid, and tetracyclines,
are thought to work through their anti-in-
flammatory but not through their antimicro-
bial effects. However, none of these therapies
have been shown to be curative and are asso-
ciated with frequent relapses, even during
treatment [35]. Therefore, new and improved
treatment options are needed. Ivermectin was
originally used as an oral anti-parasitic drug
and has a dual mechanism of action, having
both anti-inflammatory and acaricidal activity
against Demodex mites [14, 21]. Thus, topical
ivermectin might pave the way to a more etio-
logic treatment of papulopustular rosacea with
less frequent relapses. Thus, its use is now
widely propagated in mild-to-severe papulo-
pustular rosacea [21, 22]. However, current
clinical guidelines have yielded different treat-
ment algorithms and, in some areas, conflicting
recommendations [2, 22, 1]. The objective of
this systematic review is to critically appraise
current evidence and guideline recommenda-
tions for the use of topical ivermectin in
papulopustular rosacea.

METHODS

Two authors independently conducted a MED-
LINE, EMBASE, and PUBMED search of articles
in English published from 1980 to February
2018 using the terms ‘‘rosacea’’ and ‘‘iver-
mectin’’ or ‘‘guideline’’ to identify controlled,
randomized, and non-randomized clinical tri-
als, meta-analyses, and clinical guidelines. Non-
controlled trials were excluded. We also
reviewed the reference lists of selected articles.
Primarily, we searched for the following rele-
vant outcomes: absolute change in inflamma-
tory lesion count compared to baseline,
physician-assessed outcomes, and serious
adverse events. Secondary, we reviewed patient-
assessed outcomes and quality of life. Risk of
bias was independently assessed by two authors
for all included studies using the Oxford quality
scoring system (Jadad score). Any
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inconsistencies in ratings were resolved by
input from a third author. When not reported,
we calculated numbers needed to treat (NNT)
for applicable outcomes (Investigator Global
Assessment (IGA) score, patient-assessed out-
comes, and relapse rates). This review is based
on previously conducted studies and does not
contain any studies with human participants or
animals performed by any of the authors.

RESULTS

In total 76 potential hits were found, but only
three controlled clinical trials, two continua-
tion studies, and two meta-analyses were
identified [23, 24, 26, 27, 33, 34]. All clinical
studies were sponsored by Galderma, which
holds ivermectin 1.0% in its product portfolio.
Short-term efficacy of topical ivermectin in the
treatment of papulopustular rosacea was eval-
uated in two, simultaneously reported, double-
blind, randomized phase III trials versus vehi-
cle [34] and in one investigator-blinded trial
versus topical metronidazole [27]. Eligibility
criteria included an inflammatory facial lesion
count of 15–70 and an IGA score C 3, indicat-
ing moderate-to-severe papulopustular rosacea
(Table 1). Patients were mainly Caucasian
([ 95%), had a mean age of 50–52 years, and a
mean inflammatory lesion count of 31–33.
Most patients had moderate rosacea (76–83%)
and the remaining patients had severe rosacea
(17–24%). The primary outcome in all three
trials was the change from baseline in inflam-
matory lesions count (papules and/or pus-
tules). Secondary outcomes were investigator-
assessed improvement in rosacea severity, as
measured by IGA score, patient-assessed

improvement in rosacea severity, measured on
a global 5-point scale (worse, no improvement,
moderate, good, or excellent) and quality of
life, as measured by the Dermatology Life
Quality Index (DLQI) questionnaire. Safety
assessment included adverse events and local
tolerance (stinging/burning, dryness, itching)
evaluated on a 4-point scale (0 being absent to
3 being severe).

Ivermectin Versus Vehicle

Two simultaneously reported randomized trials
compared once-daily ivermectin 1.0% cream
(study 1 n = 451 and study 2 n = 459, respec-
tively) with vehicle (n = 232 and n = 229,
respectively) during a period of 12 weeks [34].
In both trials, a statistically significant differ-
ence was found in inflammatory lesion counts
in favor of ivermectin. The change in mean
difference from baseline to 12 weeks between
ivermectin and vehicle was - 8.13 and - 8.22
lesions, in study 1 and study 2, respectively.
Ivermectin was also significantly more effective
than control in achieving IGA scores B 1 (clear/
almost clear) at 12 weeks (38.4% vs. 11.6% and
40.1% vs. 18.8%, NNT = 3.7 and NNT = 4.7,
respectively). Statistically significant differences
in IGA scores between ivermectin and vehicle
were first reached after 4 weeks of treatment.
Patient-assessed outcomes were significantly
better in the ivermectin group, with more
patients rating their rosacea improvement as
‘‘excellent’’ or ‘‘good’’ after 12 weeks in both
trials (69.0% versus 38.6%, and 66.2% versus
34.4%, NNT = 3.3 and NNT = 3.1, respectively).
No major safety issues were observed and side
effects were mild.

Table 1 Investigator Global Assessment (IGA) score [34]

Grade Score Clinical description

Clear 0 No inflammatory lesions present, no erythema

Almost clear 1 Very few small papules/pustules, very mild erythema present

Mild 2 Few small papules/pustules, mild erythema

Moderate 3 Several small or large papules/pustules, moderate erythema

Severe 4 Numerous small and/or large papules/pustules, severe erythema
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After 12 weeks, both trials were extended for
40 weeks in an investigator-blinded design [24].
Patients originally receiving ivermectin 1.0%
were given the option to continue ivermectin or
withdraw. Control patients were switched to
azelaic acid 15% gel twice daily. A total of 412
and 428 patients were enrolled in the iver-
mectin group and 210 and 208 were enrolled in
the azelaic acid group, respectively [24]. After
40 weeks of continued treatment, 71.1% and
76.0% of ivermectin recipients had an IGA
score B 1 in study 1 and study 2, respectively, as
compared to 59.4% and 57.9% of azelaic 15%
gel recipients. This corresponds to an NNT of
8.5 in study 1 and an NNT of 5.5 in study 2.

A Cochrane review based on the two previ-
ously mentioned clinical trials found partici-
pant-assessed improvement in rosacea severity
to be significantly better for ivermectin versus
placebo [relative risk [RR] 1.78, 95% confidence
interval (CI) 1.50–2.11 and RR 1.92, 95% CI
1.59–2.32] [33]. Physician-assessed improve-
ment in rosacea severity was also significantly
better for ivermectin versus placebo (RR 3.30,
95% CI 2.27–4.79 and RR 2.10, 95% CI
1.57–2.81). The mean difference in lesion count
was - 8.40 and - 8.90, respectively, in favor of
ivermectin. There were no differences in adverse
effects (RR 0.54, 95% CI 0.29–1.01 and RR 1.00,
95% CI 0.55–1.82) [33].

Ivermectin Versus Metronidazole

A single investigator-blinded, randomized trial
compared topical ivermectin 1.0% cream once
daily (n = 478) with topical metronidazole
0.75% cream twice daily (n = 484) [27]. Mea-
sured as percentage change from baseline, iver-
mectin reduced the inflammatory lesion count
to a significantly higher extent than metron-
idazole at 16 weeks of treatment (83.0% versus
73.7%). Ivermectin was also significantly more
effective than metronidazole in achieving IGA
scores B 1 (84.9% vs. 75.4%, NNT = 10.5). An
IGA score of 0 was achieved in 34.9% of iver-
mectin recipients vs. 21.7% of metronidazole
recipients (NNT = 7.6). Patient-assessed out-
comes were significantly better in the iver-
mectin group, with more patients rating their

rosacea improvement as ‘‘excellent’’ or ‘‘good’’
(85.5% vs. 74.8%, NNT = 9.3).

Patients who achieved IGA scores B 1 were
allowed to enter a 36-week extension study. For
all patients, study medication was discontinued
to evaluate time to first relapse [26]. The
extension study was investigator-blinded with
investigators and patients not allowed to dis-
cuss study treatments. In total, 762 patients met
these criteria, with 757 patients deciding to
continue (399 patients using ivermectin and
358 patients using metronidazole). Relapse was
defined as an IGA score C 2. The primary effi-
cacy outcome was time to first relapse, defined
as the time between week 16 and the first
relapse during the 36-week extension period.
Relapse rate was defined as the percentage of
patients who relapsed within the course of the
36-week extension study. The median time to
first relapse was higher for ivermectin
compared to metronidazole (115 days, 95% CI
113–165 days versus 85 days, 95% CI
85–113 days). At 36 weeks, 62.7% of patients
using ivermectin had a relapse versus 68.4% of
metronidazole recipients (log-rank test, p = 0.037,
NNT = 17.5). No major safety issues were
observed.

A network meta-analysis using Bayesian
methodology based on both published and
unpublished data compared ivermectin with
other treatment options. The success rate was
defined as either an IGA score of 0 (clear) or 1
(minimal) on a 5-point scale, or 0 (clear), 1
(minimal), or 2 (mild) on a 7-point Likert scale.
Ivermectin showed a significantly greater like-
lihood of success compared with azelaic acid
15% gel twice-daily (RR 1.25, 95% CI 1.14–1.37)
and metronidazole 0.75% cream twice-daily (RR
1.17, 95% CI 1.08–1.29) at 12 weeks [23]. Iver-
mectin 1% cream also demonstrated a signifi-
cant reduction in inflammatory lesion count
compared with azelaic acid 15% gel twice-daily
(- 8.04, 95% CI - 12.69 to - 3.43) and
metronidazole 0.75% cream twice-daily
(- 9.92, 95% CI - 13.58 to - 6.35) at 12 weeks.
Ivermectin 1.0% cream led to a significantly
lower risk of developing any adverse effect
compared with azelaic acid 15% (RR 0.83, 95%
CI 0.71–0.97 and 0.47, 95% CI 0.32–0.67,
respectively).
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Ivermectin in Clinical Guidelines

We found three clinical guidelines and one
consensus update on the treatment of rosacea
(Table 2) [1, 2, 19, 22]. In mild-to-moderate
papulopustular rosacea, topical therapy with
metronidazole, azelaic acid, or ivermectin is
considered to be the first line of treatment. In
moderate-to-severe papulopustular rosacea or
rosacea inadequately responsive to topical
treatment, systemic drug treatment is recom-
mended, e.g., with tetracyclines or isotretinoin,
often combined with topical treatment. Treat-
ment algorithms were different for both mild-
to-moderate and severe rosacea. Ivermectin was
considered an effective option in three guideli-
nes for mild papulopustular rosacea [1, 2, 22],
but only in one guideline for severe papulo-
pustular rosacea [22]. All guidelines recommend
combination therapy with antibiotics and
topical therapy in severe papulopustular rosa-
cea. None of the guidelines preferred one topi-
cal agent over another.

DISCUSSION

In this review, we aimed to provide an update
on topical ivermectin in the treatment of rosa-
cea compared to other treatment options. We
calculated NNTs since these are highly infor-
mative for the practicing clinician. The NNT
objectively compares treatments by indicating
the number of patients that have to be treated
with a new treatment option to obtain one
extra favorable outcome or prevent one unfa-
vorable outcome. Other reviews did not specif-
ically focus on ivermectin [17, 25], did not
include extension studies [33], did not review
clinical guideline recommendations [4, 17, 25],
or did not assess methodological quality and
NNTs [4, 17, 25].

We found three randomized clinical trials
with ivermectin, of which two compared iver-
mectin 1.0% cream with vehicle and one with
metronidazole 0.75% cream. Ivermectin cream
was more effective than vehicle and metron-
idazole in achieving IGA score B 1
(NNT = 3.7–4.7 and NNT = 10.5, respectively).

Table 2 Recommendations regarding ivermectin in clinical guidelines

Guideline Recommended in
mild
papulopustular
rosacea

Recommended in
moderate
papulopustular
rosacea

Recommended in
severe
papulopustular
rosacea

Comments

Anzengruber

et al. [1]

Yes Not reported No Level A recommendation according to

Lebwohl

Asai et al. [2] Yes No No Weak recommendation

High confidence in effect estimate but

variability in patient values and

preferences due to cost

Schaller et al.

[22]

Yes Yes Yes Also recommended as monotherapy in

severe rosacea

Recommendations are phenotype-

based rather than subtype-based

Reinholz

et al. [19]

Not reported Not reported Not reported Ivermectin was not yet available and

therefore not included
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This means that 3.7–4.7 patients have to be
treated with ivermectin instead of placebo to
achieve this outcome and 10.5 patients with
ivermectin instead of metronidazole. Overall,
the three trials were of good methodological
quality with a low risk of bias as measured by
Jadad score, for the outcomes we primarily
considered relevant (inflammatory lesion count
and IGA score). Loss to follow-up was low in all
studies. Patient-assessed outcomes were blinded
in the trials comparing ivermectin with vehicle,
but not in the trial comparing ivermectin with
metronidazole. Therefore, this outcome carried
a high risk of information bias, since patients
knew which treatment they received and
therefore might overestimate their treatment
effect.

Following completion of all three random-
ized trials, extension phases were conducted.
The three extension studies were only investi-
gator-blinded, but patients and investigators
were not allowed to discuss study treatment. It
is unverifiable to what extent this protocol was
respected and we consider these studies to be at
high risk of information bias since they were
single-blind. The extension study which evalu-
ated time to relapse following discontinuation
of ivermectin and metronidazole used an enri-
ched design, by necessity only including
patients who achieved a treatment effect of
clear/almost clear. Since more patients achieved
this outcome in the ivermectin arm, selection
bias might at least partially explain this efficacy
benefit. In the extension study which compared
azelaic acid to ivermectin, the latter was more
effective than azelaic acid (NNT = 5.5–8.5) in
achieving IGA scores B 1. However, this result
should be interpreted with caution since treat-
ment duration was longer with ivermectin as
compared to azelaic acid (52 versus 40 weeks).

Accumulating evidence links overgrowth of
the commensal Demodex mite to rosacea
pathophysiology and recent studies suggest a
strong correlation between treatment success
and reduction in Demodex density
[15, 18, 20, 21]. Ivermectin is thought to exhibit
its effects in papulopustular rosacea through
both anti-inflammatory and acaricidal actions
against Demodex mites [21]. However, it cannot
be ruled out that the anti-inflammatory effect of

ivermectin is in fact due to its acaricidal action,
thereby decreasing the innate immune system
response to Demodex mites [21]. Topical
metronidazole is thought to work solely by an
anti-inflammatory action, but also decreases the
follicular density of Demodex mites without
directly killing them [20]. In the extension
study versus metronidazole, ivermectin was
slightly more effective at 36 weeks in preventing
relapse (NNT = 17.5), though relapse rates after
discontinuation of treatment in both groups
were still 62.7% and 68.4% [26]. Given their
distinct mechanism of action, one would have
expected the difference in relapse rates to be
more evident in favor of ivermectin. However,
median time to first relapse was significantly
longer for ivermectin compared to metronida-
zole (115 versus 85 days). A possible explana-
tion might be different Demodex mite
reproliferation rates after discontinuing treat-
ment. If the central role of Demodex mites in
rosacea pathophysiology can be confirmed,
then ivermectin potentially is the most etio-
logical treatment by avoiding new proliferation
of mites. While parasitic resistance to iver-
mectin has been reported in nematodes after
extensive veterinary use, this has not been
reported for Demodex mites in rosacea and
seems unlikely [5]. Although relapse with iver-
mectin might be less frequent compared with
non-acaricidal treatments, the results of the
extension study cannot be considered conclu-
sive [26]. Therefore, this remains to be proven in
a randomized controlled clinical trial.

Several other knowledge gaps remain. Iver-
mectin has only been tested in moderate-to-
severe papulopustular rosacea in mainly Cau-
casian patients, consequently limiting the gen-
eralizability of the data. As such, the clinical
benefit is possibly smaller in patients with mild
papulopustular rosacea. A case series of 34
patients aimed to compare treatment effects of
ivermectin cream in mild versus moderate-to-
severe papulopustular and erythematotelang-
iectatic rosacea in clinical practice. Irrespective
of its methodological limitations, it showed
smaller clinical improvement in the mild
patient group compared to the moderate-to-
severe patient group [6]. Yet, clinical guidelines
recommend topical therapy as first-line
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treatment only in patients with mild papulo-
pustular rosacea. In moderate-to-severe papu-
lopustular rosacea the current treatment
standard is systemic drug therapy or combina-
tion therapy [1, 2]. In a rosacea treatment
update, the global ROSCO panel also included
topical ivermectin as a treatment option for
severe papulopustular rosacea alongside oral
doxycycline and isotretinoin [22]. However,
ivermectin has not directly been compared to
systemic therapy, and thus it is unknown which
of these treatments is most effective. Although
combining topical and systemic treatment may
be beneficial in a select group of patients, the
clinical benefit of adding ivermectin to systemic
therapy currently remains unknown.

Despite these limitations, clinical guidelines
have broadly adopted ivermectin in the treat-
ment of papulopustular rosacea with varying
treatment algorithms. Although propagated for
mild rosacea and as topical agent in combina-
tion therapy, these recommendations are
mainly consensus-based given the limited gen-
eralizability of current data. Additional research
is required to establish the clinical benefit of
topical ivermectin in patients with mild papu-
lopustular rosacea, as a substitute for systemic
therapy, and as an addition to oral treatment
options.

CONCLUSIONS

Ivermectin 1.0% cream is an effective addition
in the treatment of moderate-to-severe papulo-
pustular rosacea and now adopted by clinical
guidelines with varying treatment recommen-
dations. Ivermectin is more effective than
topical metronidazole, but relapse is still fre-
quent for both treatment options with about
two-thirds of patients relapsing after discontin-
uation of treatment. The potential benefit of the
acaricidal action of ivermectin as a more etio-
logical treatment option in papulopustular
rosacea remains to be proven in a randomized
clinical trial. After remission is achieved, we
suggest to continue topical therapy given the
high risk of relapse.
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