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 4 Introduction

James Q. Del Rosso, DO

 7  An Open-Label, Community-Based, 12-Week Assessment of the 
Effectiveness and Safety of Monotherapy With Doxycycline 40 mg 
(30-mg Immediate-Release and 10-mg Delayed-Release Beads)

Guy F. Webster, MD, PhD

Rosacea is a common inflammatory disorder of the skin of middle-aged and older adults. A unique 

40-mg formulation of doxycycline (30-mg immediate-release and 10-mg delayed-release beads) 

developed for its anti-inflammatory properties is the only US Food and Drug Administration–approved 

oral medication for the disorder. This report describes the results of the Oracea® for Rosacea: A 

Community-Based Assessment (ORCA) trial, a phase 4 trial of the 40-mg formulation as monotherapy 

in adults with mild to severe papulopustular rosacea. A total of 1197 participants were enrolled in the 

monotherapy arm of the 12-week open-label study at 271 community-based investigational sites. The 

primary outcome measure was a change in the 5-point investigator global assessment (IGA) score from 

baseline to end point (week 12). Secondary outcome measures included change in the 5-point clinician 

erythema assessment (CEA) score from baseline to end point, IGA success, and adverse events (AEs). 

The monotherapy per-protocol (PP) population was selected a priori as the primary analysis population 

and safety assessments were performed on all participants who received at least 1 dose of the study 

drug. In the PP population of 826 monotherapy participants who completed the trial, approximately 

75% of participants with mild to severe rosacea at baseline were clear or near clear by week 12, 
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according to IGA scores. Furthermore, approximately 75% of participants had CEA scores reflecting 

none or mild erythema after 12 weeks. In the safety population of 1196 participants, treatment-related 

AEs were reported in 6.7% of participants that were mainly mild or moderate in severity. Adverse events 

that occurred in more than 1% of the safety population included diarrhea (1.2%), nausea (1.3%), and 

headache (1.0%). The incidence of fungal and yeast infections was 0.4%. The results of the ORCA 

trial support the effectiveness and safety of the 40-mg formulation of doxycycline in patients with 

papulopustular rosacea.

 16   Effectiveness and Safety of Doxycycline 40 mg (30-mg Immediate-Release and 10-mg 
Delayed-Release Beads) Once Daily as Add-on Therapy to Existing Topical Regimens 
for the Treatment of Papulopustular Rosacea: Results From a Community-Based Trial

James Q. Del Rosso, DO

Rosacea is a prevalent inflammatory skin disorder that affects approximately 16 million individuals 

in the United States. Although its exact etiology is unknown, basic science, histologic evidence, 

and clinical evidence suggest that it is inflammatory in nature. In this 12-week, open-label, 

multicenter, community-based, phase 4 trial, we evaluated the anti-inflammatory effects of once 

daily subantimicrobial-dose doxycycline 40 mg (30-mg immediate-release and 10-mg delayed-

release beads) in participants with papulopustular rosacea (PPR) who were receiving topical therapy 

(metronidazole, azelaic acid, and/or sodium sulfacetamide–sulfur) at the time of the study entry but 

whose rosacea symptoms were still present. The primary outcome measure was the change in the 

investigator global assessment (IGA) score from baseline to end of study (week 12). Secondary 

outcome measures were changes from baseline to end of study in the clinician erythema assess-

ment (CEA) score, treatment responders (IGA score of clear, near clear), and safety. After week 12, 

75.7% of participants in the per-protocol (PP) population had IGA scores of clear or near clear. In 

addition, there were significant differences in the distribution of baseline and week 12 IGA scores in 

the PP group (P�.0012). At week 12, most participants (63.6%) had mild CEA scores; the distribution 

was significantly different from baseline (P�.0407). Only 7% of participants had treatment-related 

adverse events (AEs), mostly mild or moderate in severity. Thus the 40-mg formulation of doxycycline 

proved to be effective and well-tolerated in a real-world setting in participants with rosacea who were 

receiving topical therapy but still experiencing symptoms.

 26   A Community-Based Study of the Effectiveness of Doxycycline 40 mg (30-mg 
Immediate-Release and 10-mg Delayed-Release Beads) on Quality of Life 
and Satisfaction With Treatment in Participants With Rosacea

Hilary E. Baldwin, MD

Changes to the skin of the face in patients with rosacea have the potential to substantially impair 

multiple domains of quality of life (QOL); however, the number of publications providing evidence for 

this topic is limited. This 12-week, open-label, community-based, phase 4 trial of 1421 participants 

is the largest study of the disease to date. It explores the effects of mild to severe rosacea and its 

treatment on QOL. Participants were treated with doxycycline 40 mg (30-mg immediate-release 

and 10-mg delayed-release beads) as monotherapy or add-on treatment to existing topical therapy. 

This article examines QOL issues in the primary analysis population consisting of 966 participants 

who completed the trial without a major protocol violation. Quality of life was assessed at baseline 

and study end (week 12) with the RosaQoLTM, a validated 21   -question instrument. Participant and 

investigator satisfaction with treatment also were evaluated. In the monotherapy group, the mean 

RosaQoL score was 3.3 at baseline and 2.8 at end of study. In the add-on therapy group, the mean 

RosaQoL score was 3.2 at baseline and 2.8 at end of study. The improvement in QOL was both 

clinically and statistically significant (P�.0001) and was similar in both monotherapy and add-on 

therapy groups. Most participants expressed satisfaction with treatment and approximately 90% of 

the community-based investigators reported that they were likely or very likely to continue prescribing 

this formulation. The study demonstrates that the impaired QOL in patients with rosacea can be 

substantially improved during a 3-month period by once-daily treatment with the anti-inflammatory 

activity of subantimicrobial-dose doxycycline.
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Dermatologists in clinical practice regularly 
encounter patients presenting with rosacea, a 
chronic, recurrent, inflammatory dermatosis 

that primarily involves the central face in adults.1-3 
The most common subtypes of rosacea are erythema-
totelangiectatic and papulopustular rosacea (PPR). 
Although the prevalence of rosacea in the United 
States is not precisely known, it has been estimated 
to affect as many as 16 million individuals.4 In addi-
tion to the visible signs and symptoms of rosacea, 
psychosocial implications of the condition should 
not be overlooked. Surveys have noted that lowered 
self-esteem and avoidance of interpersonal interac-
tion affects more than 76% and 41% of patients, 
respectively, who experience rosacea.4 Interestingly, 
when shown photographs of women with and without 
rosacea, survey respondents reported that affected 
women often appeared to be insecure, unhappy, and 
more stressed than those without the disease.5 As 
both erythematotelangiectatic and PPR affect the 
face; tend to be diffuse; flare without warning; tend to 
be exacerbated by a variety of commonly encountered 
trigger factors; and are associated with erythema, 
which is difficult to mask with makeup, the physical 
and psychosocial frustrations experienced by many 
affected patients are understood.2

Several factors have been associated with the 
pathogenesis of different rosacea subtypes; how-
ever, many unanswered questions remain about the 
etiology of all clinical forms of rosacea. Potential 
pathogenic factors associated with PPR include 
augmented innate immune response, epidermal bar-
rier dysfunction, environmental factors such as UV 
light exposure, cutaneous vascular hyperreactivity, 
aberrations in neurovascular response, increased 
cutaneous levels of cathelicidins and their pro-
inflammatory peptide by-products, increased activity 
of serine protease enzyme activity (kallikrein 5), up-
regulation of certain matrix metalloproteinase 
enzymes involved in dermal matrix degradation, 

depletion of antioxidant reserve, and suggested 
association with proliferation of certain microbial 
organisms such as Demodex folliculorum.6-12

Because of the successful treatment of patients 
with acne vulgaris via topical and systemic antibi-
otics, the use of antibiotic agents subsequently has 
expanded over time to also include the treatment of 
PPR and other rosacea subtypes.12,13 The effectiveness 
of oral antibiotics, primarily tetracycline agents, led 
to the assumption that treatment of rosacea requires 
antibiotic activity, as even topical agents used to 
treat rosacea across the years (eg, erythromycin, 
metronidazole, azelaic acid, sodium sulfacetamide
sulfur) exhibit antibiotic properties.14 In fact, there 
is no definitive evidence that any clinical subtype of 
rosacea, including PPR, is associated with the need to 
suppress a bacterium; instead, antibiotics used to treat 
rosacea are believed to provide therapeutic benefit 
via inherent anti-inflammatory properties and not 
antibiotic activity.12

The tetracycline agents exhibit a variety of anti-
inflammatory properties, with some believed to be 
operative in the treatment of certain subtypes of 
rosacea such as PPR and ocular rosacea.12 Of the 
available tetracycline derivatives, dose response 
and pharmacokinetic separation of antibiotic effect 
and anti-inflammatory properties have been deter-
mined with doxycycline based on multiple phar-
macokinetic analyses, short-term and long-term 
microbiologic studies, and assays evaluating specific 
anti-inflammatory mechanisms.6-10,15-20 Once daily 
doxycycline 40 mg (30-mg immediate-release and 
10-mg delayed-release beads) produces steady-state 
concentrations below the antimicrobial threshold. 
Treatment with subantimicrobial-dose doxycycline 
has been shown to be effective in reducing both 
inflammatory lesions in PPR and perilesional ery-
thema.21 The anti-inflammatory activity of doxycy-
cline 40 mg has been demonstrated to down-regulate 
several potentially operative pathogenic mecha-
nisms in rosacea such as cytokine release, matrix 
metalloproteinase activity, nitric oxide production, 
inflammatory cell migration and proliferation, gran-
uloma formation, angiogenesis, and generation of 
reactive oxygen species.

Concerns regarding antibiotic resistance pro-
gressively have increased worldwide because of the 
rising prevalence of hospital-based and community-
acquired pathogens that are now less sensitive to 
commonly used antibiotics, despite known efficacy 
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in the past.22,23 Importantly, dedicated efforts sup-
porting more rational and scientifically directed 
use of antibiotics have led to a reduction in anti-
biotic resistance across time in studied populations 
of specific geographic locations.24 In an effort to 
decrease the development of antibiotic-resistant 
bacterial strains and preserve antibiotic options, cli-
nicians have been encouraged to practice antibiotic 
stewardship as best as possible.25,26 With regard to 
dermatology practice, there may be scientific justi-
fication for antibiotic therapy for acne vulgaris, as 
proliferation of Propionibacterium acnes is accepted 
as an integral component of acne pathogenesis, 
and suppression of P acnes has been correlated with 
therapeutic benefit.22,27 However, as the presence of 
a pathogenic bacterium has not been definitively 
identified in any subtype of rosacea, it is rational 
to consider that antibiotic activity is not needed to 
achieve therapeutic benefit and that use of an oral 
agent in an antibiotic dosage range for rosacea is 
best avoided whenever possible to reduce the emer-
gence of antibiotic-resistant bacterial strains, which 
is especially important with rosacea because of the 
chronicity of this disorder, warranting prolonged 
duration of therapy.

Oracea® is a 40-mg oral formulation of anti-
inflammatory dose doxycycline administered once 
daily and is the only oral product approved by the 
US Food and Drug Administration for the treat-
ment of PPR.28 In phase 3, randomized, placebo-
controlled, double-blind trials, the unique formula-
tion was demonstrated to be effective and safe for 
the treatment of PPR.21 It also has been shown to 
have efficacy comparable with doxycycline 100 mg
once daily regarding onset and magnitude of thera-
peutic improvement over 12 weeks. However, the 
use of doxycycline 40 mg once daily produced mark-
edly fewer adverse reactions compared with doxy-
cycline 100 mg, especially gastrointestinal tract side 
effects.15 Additionally, unlike doxycycline 100 mg
once daily, which is a functional antibiotic dose, 
the plasma concentrations produced by anti-
inflammatory dose doxycycline were not associated 
with induction of antibiotic resistance during study 
duration up to 9 months.17 Thus the clinician want-
ing to use an oral agent for PPR can prescribe anti-
inflammatory dose doxycycline with the confidence 
that the therapeutic benefits of treatment can be 
achieved while simultaneously decreasing the potential 
for the emergence of antibiotic resistance to the drug.

The Oracea for Rosacea: A Community-Based 
Assessment (ORCA) trial described in this sup-
plement was designed to extend the database on 
the effectiveness and safety of anti-inflammatory
dose doxycycline by incorporating results from a 
community-based 12-week clinical study that is more 
reflective of real-world experience. As such, it pro-
vides dermatologists with a reasonable expectation 
of the outcomes that they can achieve in their 
daily practice when treating patients with PPR. The 
ORCA trial included a total of 1421 participants 
with a range of clinical severity noted at baseline 
that consisted of mild, moderate, and severe PPR; of 
these enrolled participants, 966 completed the study 
without a major protocol deviation and were assessed 
in the per-protocol analysis. In this supplement, 
Webster29 describes the efficacy and safety of doxycy-
cline 40 mg once daily used as monotherapy for 
PPR. As the study also allowed for continuation of 
conventional topical agents used for rosacea in par-
ticipants receiving established topical treatment at 
the time of enrollment, Del Rosso30 reports on results 
from the ORCA trial in participants who received 
anti-inflammatory dose doxycycline once daily as 
add-on treatment to existing topical therapy with 
metronidazole, azelaic acid, and sodium sulfacetamide 
10% sulfur 5%. Lastly, the ORCA trial provided a 
unique opportunity to explore the effects of PPR and 
its oral and topical treatment on quality of life by cap-
turing the thoughts and experiences from the large 
number of enrolled participants. Baldwin31 describes 
the impact of the disease and its treatment on quality 
of life as assessed by the validated RosaQoL™ instru-
ment and also provides insight on participant and 
investigator satisfaction with treatment.

The ORCA trial was a large project involving the 
dedication of several investigators and the enroll-
ment of many participants with PPR. The authors 
are hopeful that the information in this supplement 
will assist physicians in managing patients with PPR 
in their daily practice.
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Rosacea is a common inflammatory disorder of 

the skin of middle-aged and older adults. A 

unique 40-mg formulation of doxycycline (30-mg

immediate-release and 10-mg delayed-release 

beads) developed for its anti-inflammatory proper-

ties is the only US Food and Drug Administration–

approved oral medication for the disorder. This 

report describes the results of the Oracea® for 

Rosacea: A Community-Based Assessment (ORCA) 

trial, a phase 4 trial of the 40-mg formulation as 

monotherapy in adults with mild to severe papulo-

pustular rosacea. A total of 1197 participants were 

enrolled in the monotherapy arm of the 12-week 

open-label study at 271 community-based inves-

tigational sites. The primary outcome measure 

was a change in the 5-point investigator global 

assessment (IGA) score from baseline to end point 

(week 12). Secondary outcome measures included 

change in the 5-point clinician erythema assess-

ment (CEA) score from baseline to end point, IGA 

success, and adverse events (AEs). The mono-

therapy per-protocol (PP) population was selected 

a priori as the primary analysis population and safety 

assessments were performed on all participants 

who received at least 1 dose of the study drug. In 

the PP population of 826 monotherapy participants 

who completed the trial, approximately 75% of 

participants with mild to severe rosacea at baseline 

were clear or near clear by week 12, according to 

IGA scores. Furthermore, approximately 75% of 

participants had CEA scores reflecting none or mild 

erythema after 12 weeks. In the safety population 

of 1196 participants, treatment-related AEs were 

reported in 6.7% of participants that were mainly 

mild or moderate in severity. Adverse events that 

occurred in more than 1% of the safety popula-

tion included diarrhea (1.2%), nausea (1.3%), and 

headache (1.0%). The incidence of fungal and yeast 

infections was 0.4%. The results of the ORCA trial 

support the effectiveness and safety of the 40-mg 

formulation of doxycycline in patients with papulo-

pustular rosacea.

Cutis. 2010;86(suppl 5[i]):7-15.

Rosacea is a chronic dermatosis of middle-aged 
and older adults that affects approximately 
16 million individuals in the United States, a 

prevalence that is approximately 4-fold greater than 
psoriasis.1-3 A family history of the disease is reported 
in approximately 30% of patients.4,5 Rosacea is char-
acterized by dilation of blood vessels of the central 
face and is more common in patients who experience 
frequent flushing or blushing.5 The etiology of rosacea 
is unknown; however, it is associated with factors that 
trigger the skin’s innate immune response.6 Rosacea is 
histologically characterized by inflammation and vas-
cular changes.7 Patients with rosacea have increased 
expression of epidermal cathelicidins.8 These peptides 
have been demonstrated to have antimicrobial, che-
motactic, and angiogenic activities.9-11 It has been 
suggested that increased expression of cathelicidin 

An Open-Label, Community-Based, 
12-Week Assessment of the Effectiveness 
and Safety of Monotherapy With 
Doxycycline 40 mg (30-mg Immediate-
Release and 10-mg Delayed-Release Beads)
Guy F. Webster, MD, PhD
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and its trypsinlike proteolytic processing enzyme, 
stratum corneum tryptic enzyme (SCTE), are central 
elements in the pathogenesis of the disease. This 
hypothesis is supported by immunohistochemical 
evidence of increased cathelicidin and SCTE in 
rosacea-affected skin. In a murine model, subcutane-
ous injections of SCTE produced cutaneous changes 
and antimicrobial peptide profiles similar to rosacea 
in humans.8 

Doxycycline has been shown to have both anti-
bacterial and anti-inflammatory properties. Pro-
inflammatory mediators modulated by tetracyclines 
include phospholipase A2, endogenous nitric oxide, 
IL-6, and serine proteases such as SCTE.12,13 In 
addition, the drug down-regulates matrix metallo-
proteinase activity, inhibits chemotaxis and granu-
loma formation, and acts as a scavenger to protect 
cells against reactive oxygen species.14-21 Oracea® 
is a low-dose 40-mg capsule of doxycycline mono-
hydrate containing 30-mg immediate-release and 
10-mg delayed-release beads (hereinafter referred to 
as doxycycline 40 mg).22 Its formulation and phar-
macokinetic profile are unique in that plasma con-
centrations do not reach levels producing antibiotic 
activity that would encourage the development of 
resistant organisms.22

Tetracyclines have been important elements 
of rosacea therapy for more than 50 years.23 The 
US Food and Drug Administration approved 
the 40-mg formulation of doxycycline in 2006 for 
the treatment of inflammatory papules and pustules 
in adults with rosacea.24 The approval was based on 
the results of 2 randomized, multicenter, 16-week, 
placebo-controlled, phase 3 trials of participants 
with rosacea.22 Although the drug has been avail-
able for decades and this formulation for almost 
5 years, there have been no phase 4 trials of its use 
as monotherapy in routine clinical practice.25 This 
report describes the phase 4 Oracea for Rosacea: 
A Community-Based Assessment (ORCA) trial, 
which was designed to evaluate the effectiveness 
and safety of doxycycline 40 mg in a large rosacea 
population used as either monotherapy or add-on
therapy. This report describes the doxycy-
cline 40 mg monotherapy arm of this large community-
based population.

METHODS
This 12-week, open-label, multicenter, community-
based trial evaluated doxycycline 40 mg in par-
ticipants with mild to severe rosacea (participants 
who otherwise would have been treated with 
antibiotic-dose doxycycline) with the drug admin-
istered as monotherapy. This study was conducted 
in accordance with the Declaration of Helsinki, 

Good Clinical Practice guidelines, US Food and 
Drug Administration Code of Federal Regulations, 
and local regulatory requirements. The protocol 
was approved by a central institutional review 
board or the investigator’s local institutional 
review board. All participants were fully informed 
about the study and provided written consent prior 
to participation.

Study Population
Adults 18 years and older were eligible for the study 
if they had a diagnosis of mild to severe papulopus-
tular rosacea with moderate to severe perilesional 
erythema. Candidates were excluded if they were 
pregnant or planning to become pregnant during the 
study; used a topical or systemic acne therapy (ie, 
retinoids, isotretinoin) within 4 months of the base-
line visit; used topical or systemic antibiotics within 
4 weeks of the baseline visit; had laser or intense 
pulsed light treatments within 3 months of the 
baseline visit or anticipated this intervention during 
the time of the trial; used an investigational drug or 
device within 90 days of baseline; used a topical or 
systemic corticosteroid within 2 weeks or 4 weeks, 
respectively, of the baseline visit and during the 
study; had a known hypersensitivity to tetracyclines; 
were receiving treatment for concomitant condi-
tions and were not on a stable dose of medication 
for at least 3 months; or had any condition that the 
investigator deemed to place the participant at risk 
or interfere with the study outcome. Other causes 
for exclusion included kidney disease, achlorhydria, 
gastrointestinal tract problems including surgery that 
bypassed the duodenum, active systemic fungal infec-
tion, vaginal yeast infection, concurrent diseases, or 
�-adrenergic blocker therapy in which dosing was not 
stable or was anticipated to change. 

Participants were instructed to take 1 capsule 
of doxycycline 40 mg daily in the morning on an 
empty stomach for the duration of the 12-week trial. 
Participants were cautioned not to take drugs that 
may interfere with absorption of the study medi-
cation (eg, aluminum, calcium, magnesium, iron) 
up to 1.5 hours before and up to 3 hours after the 
study medication. Investigators evaluated each par-
ticipant’s rosacea severity and erythema at baseline 
and at weeks 2, 4, 8, and 12 (study end). Severity of 
rosacea was assessed on a 5-point investigator global 
assessment (IGA) scale (Table 1). At the time of 
the IGA assessment, the investigator also character-
ized disease-associated erythema on a 5-point clini-
cian erythema assessment (CEA) scale (Table 2). 
Safety was assessed by the incidence of adverse 
events (AEs) that were descriptively summarized 
with incidence rates tabulated using the Medical 
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Dictionary for Regulatory Activities® system organ 
class and preferred term.

End Points
The primary outcome measure was the change in IGA 
score from baseline to end point (week 12). Second-
ary outcome measures included change in CEA score 
from baseline to end point, success, and safety. For 
purposes of analyses, success could be defined as the 
proportion of treatment responders at end point with 
an IGA score of 0 (clear) or 1 (near clear).

Statistical Analysis
This study was not powered. A large number of 
investigators participated in the trial to obtain a 
substantial body of evidence regarding the effec-
tiveness and safety of doxycycline 40 mg when used 
in normal dermatologic practice. As discontinu-
ation rates in a large open-label trial were antici-
pated to be relatively high compared with smaller 
controlled trials, the per-protocol (PP) population 
was selected a priori for all effectiveness analyses. 
The PP population consisted of all participants 
who completed the 12-week trial without major 
protocol deviations. The safety population was 
defined as all participants who received at least 
1 dose of the study drug. Discrete variables such as 
certain demographics, AEs, and categorical effec-
tiveness were summarized by frequencies (number 
and percentage). Continuous categorical effective-
ness variables were summarized by mean, median, 
standard deviation, number, and range (minimum, 

maximum). Baseline IGA scores were compared 
with subsequent IGA scores using the Cochran-
Mantel-Haenszel (CMH) test. Similarly, baseline 
CEA scores were compared with subsequent CEA 
scores using the CMH test. The baseline dichoto-
mized IGA scores were compared with subsequent 
visits using the CMH test. Significance for all 
hypotheses testing, except normal distribution, was 

Table 2.

Clinician Erythema 
Assessment Scale

Score Definition

0 (none) No redness present

1 (mild) Slight pinkness

2 (moderate) Definite redness

3 (significant) Marked erythema

4 (severe) Fiery redness

Table 1.

Investigator Global Assessment Scale

Score Definition Guideline

0 (clear) No signs or symptoms present  Completely clear of inflammatory lesions

1 (near clear) 1 or 2 papules 1 2 small noninflammatory papules

2 (mild) Some papules and pustules 3 10 papules and pustules

3 (moderate) Moderate number of papules and pustules  11 19 papules and pustules

4 (severe) Numerous papules and pustules, nodules 20 papules and pustules, nodules
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at ��.05. For normal distribution testing, signifi-
cance was ��.01. 

RESULTS
Participant Disposition
A total of 1421 participants from 271 investigational 
sites were enrolled in the study with 1197 partici-
pants in the monotherapy arm. The monotherapy 
safety population was composed of 1196 participants 
because a single enrollee withdrew without receiving 
a dose of the study drug. Of the 1197 enrolled par-
ticipants, 826 (69.0%) completed the trial without a 
major protocol deviation and were included in the PP 
analyses (Table 3). The mean age of participants in 
this population was 50.3 years; most participants were 
women (71.5%). More than 90% of participants were 
white and were not of Hispanic or Latino ethnic-
ity. Most participants had skin that was classified as 
normal or combination type. In this group, the mean 
duration of disease was 5.0 years.

Effectiveness Assessments
Investigator Global Assessment—Most PP partici-
pants (74.6%) treated with monotherapy had clear 
(35.5%) or near clear (39.1%) IGA scores at week 12 
(Figure 1). There was a significant difference between 
the distribution of baseline IGA and week 12 IGA 
scores in the group (P�.0001). 

Clinician Erythema Assessment—At week 12, 
74.5% of PP participants treated with monotherapy 
had CEA scores of none (17.7%) or mild (56.8%)
(Figure 2). There was a significant difference between 
the distribution of baseline CEA and week 12 CEA 
scores in the group (P�.0001). 

Proportion of Treatment Responders—When suc-
cess was defined as an IGA score of clear, 35.5% of 
the monotherapy PP participants were successful at 
week 12. When success was defined as an IGA score 
of clear or near clear, 74.6% of the PP population 
was successful at week 12 (Figure 3). 

Safety Assessments
Safety assessments were performed on 1196 partici-
pants who received at least 1 dose of the study drug. In 
the monotherapy safety population, there were reports 
of 221 AEs in 143 participants (12.0%)(Table 4).
The AEs were mainly mild or moderate in severity. 
Of all AEs in the monotherapy safety population, 
50 participants had AEs involved with the gastrointes-
tinal tract; of these, 3.6% were considered to be pos-
sibly (n�23), probably (n�10), or definitely (n�10)
related to the study drug. There was 1 report of vul-
vovaginal candidiasis (0.1%) and 1 report of oral 
candidiasis (0.1%); 5 reports coded as fungal infec-
tion (and further classified as yeast infections)(0.4%); 

Table 3.

Participant Demographics 
(Per-Protocol Population)

 Monotherapy 
 Group (n�826)

Age, y 

   Mean (SD) 50.3 (13.6)

   Median 50.0

   Minimum, maximum 18.0, 87.0

Sex, n (%) 

   Female 591 (71.5)

   Male 235 (28.5)

Ethnicity, n (%) 

   Hispanic or Latino 72 (8.7)

   Not Hispanic or Latino 754 (91.3)

Race, n (%) 

   White 768 (93.0)

   Black or African American 6 (0.7)

   Asian 11 (1.3)

   American Indian/Alaskan native 1 (0.1)

   Native Hawaiian/other  3 (0.4)

   Pacific Islander 

   Other  37 (4.5)

Fitzpatrick skin type, n (%) 

   I 67 (8.1)

   II 321 (38.9)

   III 275 (33.3)

   IV 130 (15.7)

   V 30 (3.6)

   VI 3 (0.4)

Abbreviation: SD, standard deviation.
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and 1 report of a photosensitivity reaction (0.1%) 
in the safety population. Eighty participants (6.7%) 
discontinued the study treatment because of an AE. 
Five serious AEs (superficial venous thrombosis, hos-
pitalization for possible cardiac event, cerebrovascular 
accident, a new diagnosis of breast cancer on routine 
screening, angina) were reported and none were 
related to study treatment.

COMMENT
The ORCA trial is the largest rosacea trial conducted 
to date. It demonstrates that the 40-mg formulation 
of doxycycline was effective as monotherapy in par-
ticipants with mild to severe rosacea. Investigators 
assessed the severity of disease in a manner that fits 
well in clinical practice by classifying it by overall 
severity at each visit. During the course of the trial, 
IGA scores improved and the changes were clinically 
and statistically significant (P�.0001). By the end 
of the trial, approximately 75% of participants had 
achieved clear or near clear IGA scores. Erythema, a 

primary feature of rosacea, also was evaluated in the 
study. Monitoring of perilesional erythema during the 
course of the trial demonstrated a reduction of this 
disease marker across time; CEA scores of moderate 
to severe at presentation had decreased to none or 
mild in approximately 75% of participants by the end 
of the study.

The present trial builds on the existing evi-
dence of the effectiveness and safety of once-
daily administration of doxycycline 40 mg in 
participants with rosacea. The 40-mg once-daily 
formulation was approved based on two 16-week, 
randomized, phase 3 clinical trials.26 Participants in 
both studies (N�537) had moderate to severe 
rosacea (10 40 papules or pustules, 2 nodules) and 
were treated with either the study drug (n�269) 
or placebo (n�268). Compared with placebo, the 
populations in both studies had significant reduc-
tions in mean lesion counts (P�.001). The differ-
ence between the efficacy of study drug and placebo 
on mean lesion counts could be observed as early as 
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Figure 1. Distribution of investigator global assessment (IGA) scores at baseline and week 12 in the monotherapy per-

protocol population (n=826). P value was calculated (Cochran-Mantel-Haenszel test) comparing the distribution of base-

line IGA scores with the distribution of week 12 IGA scores; there was a significant difference ( P�.0001). 

007_11.10SUPP_Webster.indd   11 10/29/10   12:08 PM

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



12  CUTIS®

Monotherapy With Doxycycline

WWW.CUTIS.COM

week 3 and continued to diverge for the remainder of 
the study. The overall benefits of treatment persisted 
through week 20 in participants who were evaluated 
4 weeks after treatment had been discontinued.26 
A meta-analysis of the 2 trials demonstrated that 
the efficacy of doxycycline 40 mg confers clinically 
significant anti-inflammatory efficacy in rosacea.27 
A randomized, double-blind, parallel-group, mul-
ticenter study also has compared the efficacy and 
safety of once daily subantimicrobial-dose doxy-
cycline 40 mg (n�44) with conventional doxycy-
cline 100 mg (n�47) in participants with moderate 
to severe rosacea.28 Results of the trial demonstrated 
that the anti-inflammatory effect of treatment with 
subantimicrobial-dose doxycycline in the 40-mg for-
mulation produced equivalent decreases in inflam-
matory lesion counts and CEA scores. Furthermore, 
participants treated with the unique formulation 
had a 5-fold lower incidence of gastrointestinal 
tract AEs.28

Key features of the current trial include the large 
size of the study population and its community-based

setting. Large-scale, randomized, controlled tri-
als have provided evidence to guide clinicians in 
the treatment of a variety of disorders of the skin 
and other organ systems; however, there has been 
a recent recognition that community-based clini-
cians should help guide and participate in clinical 
trials.29 These studies may include large numbers 
of patients seen and treated in community settings, 
enabling investigators to confirm the effectiveness 
of various interventions, answer questions about uti-
lization, and help identify uncommon or new AEs. 
The results of the ORCA trial provide additional 
support on the benefits and safety of this treatment 
that were first reported in the phase 3 trials.26 Poten-
tial limitations of this trial include choice of the 
specific outcome measures and decision to use the 
PP population for the primary analyses. Although 
use of the PP participants would exclude the most 
serious protocol violations, it was selected as the 
primary outcome measure during design of the study 
because larger numbers of participant dropouts 
and/or protocol deviations were expected in this 
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Figure 2. Distribution of clinician erythema assessment (CEA) scores at baseline and week 12 in the monotherapy per-

protocol population (n�826). P value was calculated (Cochran-Mantel-Haenszel test) comparing the distribution of base-

line CEA scores with the distribution of week 12 CEA scores; there was a significant difference (P�.0001). 
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Figure 3. Percentage of participants with clear or near clear investigator global assessment scores at each visit in the 

monotherapy per-protocol population (n�826). There was a significant difference between baseline and all postbase-

line scores (P�.0001)(Cochran-Mantel-Haenszel test). This study was not designed to make comparisons between the 

monotherapy and add-on therapy groups. Treatment response was evaluated from baseline to 12 weeks. 

Table 4.

Summary of Adverse Events (AEs)a

 Monotherapy Group   
 (n�1196)

Participants with any AEs, n (%) 143 (12.0)

Total no. of AEs 221 

Gastrointestinal tract disorders, n (%) 50 (4.2)

  Nausea, n (%) 16 (1.3)

  Diarrhea, n (%) 14 (1.2)

Skin and subcutaneous tissue disorders, n (%) 32 (2.7)

Nervous system disorders, n (%) 20 (1.7)

  Headache, n (%) 12 (1.0)

a AEs were descriptively summarized by system organ class and preferred term; occurred in �1% of the monotherapy group 

safety population. 
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type of trial. Overall, the results of this trial make 
a substantial contribution to the evidence base 
that has accumulated about the effectiveness and 
safety of doxycycline 40 mg in participants with 
mild to severe rosacea who are treated with the drug 
as monotherapy.

CONCLUSION
The results of this study indicate that 12 weeks 
of treatment with doxycycline 40 mg is effective 
and that its subantimicrobial formulation exerts a 
clinically significant anti-inflammatory effect. In 
addition, it has been demonstrated that the study 
drug can be used as monotherapy in the routine 
treatment of patients with rosacea. Lastly, the results 
provide additional confirmation of the safety profile 
of the drug.
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Rosacea is a prevalent inflammatory skin disorder 

that affects approximately 16 million individuals in the 

United States. Although its exact etiology is unknown, 

basic science, histologic evidence, and clinical evi-

dence suggest that it is inflammatory in nature. In this 

12-week, open-label, multicenter, community-based,

phase 4 trial, we evaluated the anti-inflammatory

effects of once daily subantimicrobial-dose dox-

ycycline 40 mg (30-mg immediate-release and 

10-mg delayed-release beads) in participants with 

papulopustular rosacea (PPR) who were receiving 

topical therapy (metronidazole, azelaic acid, and/

or sodium sulfacetamide sulfur) at the time of the 

study entry but whose rosacea symptoms were still 

present. The primary outcome measure was the 

change in the investigator global assessment (IGA)

score from basel ine to end of study (week 12). 

Secondary outcome measures were changes from 

baseline to end of study in the clinician erythema 

assessment (CEA) score, treatment responders (IGA 

score of clear, near clear), and safety. After week 

12, 75.7% of participants in the per-protocol (PP) 

population had IGA scores of clear or near clear. In 

addition, there were significant differences in the dis-

tribution of baseline and week 12 IGA scores in the 

PP group (P�.0012). At week 12, most participants 

(63.6%) had mild CEA scores; the distribution was 

significantly different from baseline (P�.0407). Only 

7% of participants had treatment-related adverse 

events (AEs), mostly mild or moderate in severity. 

Thus the 40-mg formulation of doxycycline proved to 

be effective and well-tolerated in a real-world setting 

in participants with rosacea who were receiving topi-

cal therapy but still experiencing symptoms.

Cutis. 2010;86(suppl 5[i]):16-25.

       Rosacea is an inflammatory skin condition that 
affects approximately 16 million individuals 
in the United States.1 There are multiple 

subtypes of rosacea, the most common being ery-
thematotelangiectatic rosacea and papulopustular 
rosacea (PPR). Erythematotelangiectatic rosacea is 
characterized by fixed confluent erythema that is 
predominantly centrofacial involving the cheeks, 
nose, chin, and/or forehead, and an absence of 
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inflammatory lesions. Papulopustular rosacea also 
is primarily associated with centrofacial erythema; 
however, inflammatory lesions, primarily papules 
and pustules, are present.2 Erythematotelangiectatic 
rosacea and PPR are characterized by periods of 
exacerbation and remission of signs and symptoms.3 
In PPR, the frequency of outbreaks varies with time, 
ranging from once or twice a year to nearly continu-
ous. Management of the inflammatory lesions and 
erythema associated with PPR warrants adherence 
with continued therapy, as PPR is a chronic recur-
rent disorder.

Treatment options for PPR include various topi-
cal therapies such as metronidazole, azelaic acid, 
and sodium sulfacetamide sulfur. Subantimicrobial-
dose doxycycline is a specific capsule formula-
tion of 40 mg of doxycycline incorporating 30-mg 
immediate-release and 10-mg delayed-release beads 
administered once daily; it is the first and only oral 
medication approved for the treatment of PPR.4 (To 
maintain consistency of reference in this article, this 
specific formulation of anti-inflammatory dose dox-
ycycline will be referred to as doxycycline 40 mg.)
Doxycycline 40 mg once daily has been shown 
to exhibit anti-inflammatory properties while not 
exhibiting any antibiotic effect.5,6

Two placebo-controlled pivotal phase 3 trials evalu-
ated the efficacy and safety of doxycycline 40 mg 
once daily versus placebo in participants with 
moderate to severe rosacea.6 These partici-
pants had 10 to 40 papules and pustules and 
moderate to severe erythema and telangiectasia. 
Both studies showed marked reductions in the 
number of inflammatory lesions compared with 
placebo. Treatment with doxycycline 40 mg sig-
nificantly reduced the number of lesions from the 
first follow-up assessment at 3 weeks throughout 
the entire 16-week study compared with placebo 
(P .005). Doxycycline 40 mg administered once 
daily resulted in markedly improved investigator 
global assessment (IGA) scores with erythema 
scores also reduced in the active treatment groups.6

Unlike clinical studies evaluating monotherapy 
approaches, clinicians sometimes use a combination 
of topical and oral therapy for patients with PPR, 
as an increased or additive benefit has been sug-
gested with combination regimens.7,8 In some cases, 
patients with PPR who are treated with topical 
therapy alone may return for follow-up exhibiting 
only partial improvement, which warrants consid-
eration of additional therapy. Hence the clinician 
may prescribe additional therapy in this scenario 
rather than switching completely to an alternative 
therapy. The study results described here are part 
of a trial to evaluate the effectiveness and safety of 

doxycycline 40 mg once daily when used as add-on 
therapy to existing topical regimens. The Oracea®

for Rosacea: A Community-Based Assessment (ORCA) 
trial was designed to evaluate the effectiveness and 
safety of doxycycline 40 mg in a large rosacea popu-
lation either as monotherapy or add-on therapy. 
The results of doxycycline 40-mg monotherapy are 
reported elsewhere in this supplement.9 The objec-
tive of including the subpopulation of participants 
treated with doxycycline 40 mg added to their 
preexisting topical therapy was to fully assess real-
world, community-based experience, as it is not 
uncommon to encounter patients with PPR in clini-
cal practice who are already using topical therapy. 
Reported here are the effectiveness and safety results 
of doxycycline 40 mg once daily when added to a 
preexisting stable regimen of topical therapy in an 
open-label, community-based trial.

Methods
Study Population—Adult participants with PPR were 
eligible for enrollment. Severity of rosacea was eval-
uated using the IGA and clinician erythema assess-
ment (CEA) scales (Tables 1 and 2). Participants 
were required to have an IGA score of 2 (mild) 
to 4 (severe) and a CEA score of 2 (moderate) to 
4 (severe) for enrollment. Qualifying participants 
who already were receiving approved topical rosacea 
therapy (metronidazole, azelaic acid, and/or sodium 
sulfacetamide 10% sulfur 5% preparations) were 
required to have been receiving a stable regimen for 
at least 4 weeks, to be using this therapy according 
to the product labeling, and to have demonstrated 
no evidence of intolerability to this therapy. Can-
didates were excluded from analysis if they were 
pregnant or planning to become pregnant during 
the study; used a topical or systemic acne therapy 
within 4 months of the baseline visit; used topical or 
systemic antibiotics within 4 weeks of the baseline 
visit; had laser or intense pulsed light treatments 
within 3 months of the baseline visit or anticipated 
this intervention during the time of the trial; used 
an investigational drug or device within 90 days of 
baseline; had a known hypersensitivity to tetracy-
clines; were receiving treatment for concomitant 
conditions and were not on a stable dose of medica-
tion for at least 3 months; or had any condition that 
the investigator deemed to place the participant at 
risk or interfere with the study outcome. 

This study was conducted in accordance with 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, US Food and Drug Administration Code 
of Federal Regulations, and local regulatory require-
ments. The protocol was approved by a central 
institutional review board or the investigator’s local 
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institutional review board for 378 investigative sites. 
Of the approved sites, 271 enrolled participants. All 
participants were fully informed about the study and 
provided written consent prior to participation.

Study Design—The study was a 12-week, open-
label, multicenter, community-based, phase 4 trial. 
At the time of enrollment, participants who were 
using a stable topical treatment regimen for their 
rosacea and were thought to potentially benefit from 
the addition of doxycycline 40 mg to their current 
regimen were assigned to the add-on therapy arm 
of the trial. Topical medications allowed for this 
arm of the trial included metronidazole preparations 
(MetroGel® 1%, MetroGel 0.75%, MetroCream® 0.75%,
MetroLotion® 0.75%, Noritate® Cream 1%, or 
other generic equivalents); azelaic acid preparations 
(Azelex® Cream 20%, Finacea® Gel 15%, or other 
generic equivalents); and sodium sulfacetamide 10%
sulfur 5% preparations (Rosanil® Cleanser, Sulfacet-R®

Lotion, or other generic equivalents). It should be 
noted that although Azelex Cream 20% is not indi-
cated for the treatment of rosacea, it has been used 
off label for this purpose and was therefore included 
in the allowable existing therapies. 

Participants were instructed to take 1 capsule of 
doxycycline 40 mg daily in the morning on an empty 
stomach for 12 weeks. Effectiveness evaluations were 
conducted at baseline and at weeks 2, 4, 8, and 12 
and/or at early termination when applicable. Safety 
assessments were conducted at weeks 2, 4, 8, and 12. 
As they may interfere with the metabolism of the 
study product, participants were cautioned not to use 
the following drugs for the study duration: long-term 
use ( 14 days) of a sulfonamide, erythromycin, ceph-
alosporin, or quinolone; tetracycline antibiotics;

acne treatments including spironolactone, or oral 
or topical dapsone; penicillin antibiotics; proton 
pump inhibitors; and niacin at 500 mg or more daily. 
Iron, antacids, and vitamins containing aluminum, 
calcium, or magnesium were only permitted if taken 
at least 1.5 hours before or up to 3 hours after the 
study medication. 

End Points—The primary end point was the 
change in IGA score from baseline to end of study 
(week 12). Secondary end points included change 
in CEA score from baseline to end of study, the 
proportion of treatment responders at end of study 
with an IGA score of 0 (clear), and the proportion 
of treatment responders at end of study with an IGA 
score of 0 (clear) or 1 (near clear). The change from 

Table 1.

Investigator Global Assessment Scale

Score Definition Guideline

0 (clear) No signs or symptoms present  Completely clear of inflammatory lesions

1 (near clear) 1 or 2 papules  1–2 small noninflammatory papules

2 (mild) Some papules and pustules 3–10 papules and pustules

3 (moderate) Moderate number of papules and pustules 11–19 papules and pustules

4 (severe)  Numerous papules and pustules, nodules 20 papules and pustules, nodules

Table 2.

Clinician Erythema 
Assessment Scale

Score Definition

0 (none) No redness present

1 (mild) Slight pinkness

2 (moderate) Definite redness

3 (significant) Marked erythema

4 (severe) Fiery redness
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baseline in IGA and CEA scores at weeks 2, 4, and 
8 also were recorded.

Safety was evaluated at each study visit by record-
ing adverse events (AEs). Clinical laboratory evalu-
ations were conducted if deemed appropriate to fully 
assess an AE. Adverse events were categorized as 
mild, moderate, or severe, and their relationship to 
the study medication was assessed by the investigator.

Statistical Analysis—This study was not powered. 
A large number of investigators participated in the 
trial to gather a larger body of evidence regarding the 
effectiveness and safety of doxycycline 40 mg when 
used in normal dermatologic practice. Because of the 
anticipated high dropout rates in a community-based 
trial, the per-protocol (PP) population was selected 
a priori for all effectiveness analyses.

The change in IGA and CEA scores from base-
line to week 12 were analyzed using the Cochran-
Mantel-Haenszel (CMH) test. Significance for all 
hypotheses testing, except normal distribution, was 
at �=.05. For normal distribution testing, signifi-
cance was �=.01. The proportion of treatment suc-
cesses (IGA score of 0 [clear]; IGA score of 0 [clear] 
or 1 [near clear]) at baseline and week 12 were 
compared using the CMH test. The change from 
baseline in IGA and CEA scores at weeks 2, 4, and 8 
were analyzed using CMH tests. Adverse events were 
descriptively summarized with incidence rates tabu-
lated using the Medical Dictionary for Regulatory 
Activities® system organ class and preferred term.

Results
Participant Disposition—The ORCA trial enrolled a 
total of 1421 participants. Of these, 224 made up 
the add-on therapy group and were included in the 
intention-to-treat and safety populations. The PP 
population included all participants who completed 
the 12-week trial without major protocol deviations 
and was used as the primary analysis population. 
In the add-on therapy group, 140 of 224 partici-
pants (62.5%) were included in the PP population 
for the effectiveness analyses. Major protocol devia-
tions in the add-on therapy group were missed visits 
(16.1%), switching topical therapies during the 
study (12.9%), using prohibited therapies during the 
study (8.9%), and noncompliance with study drug 
(8.0%). A total of 37 participants from the inten-
tion-to-treat population discontinued the trial early. 
Discontinuations mainly were due to AEs (3.6%), 
participant request (6.3%), and lost to follow-up 
(3.6%)(Table 3). All participants who received at 
least 1 dose of doxycycline 40 mg were included in 
the safety analysis.

Table 3 summarizes the subgroups within the 
add-on therapy population based on the participant’s 

preexisting topical therapy. Most enrolled partici-
pants used metronidazole-based therapy (n�173), 
with azelaic acid and sodium sulfacetamide
sulfur subgroups of 48 and 23 participants, respec-
tively. Ten participants included in the add-on 
subgroup were receiving different regimens and 
were grouped as other. This subgroup included 
participants that used adapalene, benzoyl peroxide, 
calamine 8%–pramoxine hydrochloride 1% lotion, 
esomeprazole magnesium, lansoprazole, pimecro-
limus, salicylic acid, tretinoin, and triamcinolone 
acetonide. The use of proton pump inhibitors 
during the study was prohibited and participants 
who used them were excluded from the PP popu-
lation. Participants could be included in more 
than 1 add-on therapy subgroup. Eleven par-
ticipants received metronidazole and azelaic acid 
therapies, 9 participants received metronidazole 
and sodium sulfacetamide sulfur, and 4 partici-
pants received metronidazole plus other therapies. 
One participant received metronidazole, azelaic 
acid, and sodium sulfacetamide sulfur therapies. 
Three participants received azelaic acid and sodium 
sulfacetamide sulfur therapies. The numbers in 
each of the add-on therapy subgroups were too 
small to complete any valid statistical analyses; 
therefore, all analyses were performed for the entire 
add-on therapy PP and safety populations.

The mean age of participants was 52.7 years 
(Table 4). Female participants made up most of this 
population (66.4%). In addition, most of the par-
ticipants were white (94.3%) with Fitzpatrick skin 
type II (43.6%) or III (26.4%), and normal (27.9%) 
or combination skin (41.4%).

IGA Effectiveness Assessment—For the overall PP 
add-on therapy group, most participants had mild 
(57.1%) or moderate (32.1%) IGA scores at baseline, 
with a small group having severe scores (10.7%). At 
week 12, most participants had clear (38.6%) or near 
clear (37.1%) IGA scores (Figure 1). The change 
in distribution of IGA scores between baseline and 
week 12 was statistically significant (P�.0012).

CEA Effectiveness Assessment—At baseline, CEA 
scores showed that most participants had moderate 
(62.1%) or significant (33.6%) erythema (Figure 2). 
At week 12, most participants had mild CEA scores 
(63.6%). The change in distribution of CEA scores 
between baseline and week 12 was statistically sig-
nificant (P�.0407). Additionally, CEA scores were 
significantly improved from baseline at all interme-
diate study visits (P .0252).

Proportion of Treatment Responders—Treatment 
success was defined as achieving an IGA score of 
clear or near clear. Treatment success was achieved 
in 75.7% of the add-on therapy group (P�.0001)
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(Figure 3). Of those who achieved treatment success, 
54 of 140 participants (38.6%) achieved a score of 
clear. The proportion of treatment responders was 
significantly different from baseline at weeks 2, 4, 8, 
and 12 (P�.0001).

Safety Assessments—Fifty-seven AEs were 
reported in 39 of 224 participants (17.4%)(Table 5).
Of these, 16 AEs were considered to be treatment 
related. No serious AEs were reported in the add-on 
therapy group. Eight participants (3.6%) permanently 
discontinued the trial because of an AE. Most AEs 

were mild to moderate in severity. The most common 
AEs were diarrhea (2.7%), nausea (1.8%), and rash 
(1.3%). Other gastrointestinal tract AEs included 
abdominal discomfort (3 participants) and constipa-
tion (2 participants). Vaginal candidiasis was 
reported in 1 participant. There were no reports of 
photosensitivity reactions or other fungal infections.

Comment
This community-based study is an analysis of 
the effectiveness of treating PPR with once daily 

Table 3.

Study Populations and Disposition by Add-on Therapy Treatment Subgroupa

   Sodium  
   Sulfacetamide–
 Metronidazole Azelaic Acid Sulfur Otherb Overall

Total participants 173 48 23 10 224 

enrolled, n 

ITT population, 173 (100) 48 (100) 23 (100) 10 (100) 224 (100) 

n (%)

Safety population, 173 (100) 48 (100) 23 (100) 10 (100) 224 (100)

n (%)

PP population, 104 (60.1) 35 (72.9) 13 (56.5) 0 (0) 140 (62.5) 

n (%)

Total participants 28 (16.2) 6 (12.5) 4 (17.4) 3 (30.0) 37 (16.5) 

discontinued,c 

n (%)

  AEs 7 (4.0) 0 (0) 1 (4.3) 1 (10.0) 8 (3.6)

  Participant request 11 (6.4) 1 (2.1) 3 (13.0) 1 (10.0) 14 (6.3)

  Protocol violation 1 (0.6) 1 (2.1) 0 (0) 1 (10.0) 2 (0.9)

  Lost to follow-up 5 (2.9) 3 (6.3) 0 (0) 0 (0) 8 (3.6)

  Pregnancy 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

  Other 4 (2.3) 1 (2.1) 0 (0) 0 (0) 5 (2.2)

Abbreviations: ITT, intention to treat; PP, per protocol; AE, adverse event.
aSome participants were included in more than 1 add-on therapy subgroup.
b Participants who were receiving adapalene, benzoyl peroxide, calamine 8%–pramoxine hydrochloride 1% lotion, esomeprazole magne-

sium, lansoprazole, pimecrolimus, salicylic acid, tretinoin, and triamcinolone acetonide.
cDiscontinuation from PP population.
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Table 4.

Demographics by Add-on Therapy Treatment Subgroupa

   Sodium  
   Sulfacetamide–
 Metronidazole Azelaic Acid Sulfur Overall

Total participants 173 48 23 224 

enrolled, n 

Mean age (SD), y 53.3 (12.7) 50.3 (11.3) 49.5 (9.5) 52.7 (12.3)

Female, n (%)b  67 (64.4)  26 (74.3)  9 (69.2)  93 (66.4)

Mean rosacea 6.5 (6.8) 5.7 (6.3) 9.0 (7.4) 6.5 (6.7) 

duration (SD), y

Abbreviation: SD, standard deviation.
aSome participants were included in more than 1 add-on therapy subgroup.
bBased on per-protocol population: metronidazole (n�104), azelaic acid (n�35), sodium sulfacetamide–sulfur (n�13), overall (N�140).
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Figure 1. Distribution of investigator global assessment (IGA) scores at baseline and week 12 in the add-on therapy per-

protocol population (n�140). P value was calculated (Cochran-Mantel-Haenszel test) comparing the distribution of base-

line IGA scores with the distribution of week 12 IGA scores. The change in distribution of IGA scores between baseline 

and week 12 was statistically significant (P�.0012). 
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doxycycline 40 mg in the setting of practicing clin-
ical dermatologists. The add-on therapy arm of the 
ORCA trial represents a subgroup of participants 
commonly seen in dermatology offices on a regular 
basis, participants who have had PPR for a number 
of years and have tried topical therapy regimens 
but remain inadequately controlled. As many cases 
of PPR warrant add-on therapy due to only partial 
response to topical therapy, an oral agent would be 
given to these participants while they were main-
tained on a topical regimen. The results reported 
in the add-on therapy group of the ORCA trial 
provide data based on an approach that is often 
used in everyday clinical practice.

Treatment with doxycycline 40 mg significantly 
improved IGA scores after 12 weeks of treatment 
(P�.0012) in the add-on therapy group, with the 
majority of participants achieving clear (38.6%) or 
near clear (37.1%) IGA scores. The distribution of 
baseline and week 12 IGA scores was significantly 
different (P�.0012). Similar improvements in IGA 
scores also were seen in a randomized, double-blind, 
comparative trial of doxycycline 40 mg once daily 
versus doxycycline 100 mg once daily in participants 

who were concurrently treated with metronidazole 
gel 1% once daily.5 Although comparisons between 
studies must be assessed with caution and definitive 
interstudy conclusions cannot be made, both studies 
included participants with PPR and the consistency 
of results is noteworthy. In the comparative-dose 
trial, no significant difference was seen in the IGA 
scores between the two doses of doxycycline across 
the 16-week trial, suggesting that no additional 
efficacy is gained with a higher dose of doxycycline.

Erythema associated with PPR, primarily reflec-
tive of perilesional inflammatory erythema, also 
was improved with doxycycline 40 mg when used 
as add-on therapy to a preexisting stable topical 
regimen. Most participants in the add-on therapy 
arm had mild (63.6%) CEA scores at week 12 
compared with the baseline assessment in which 
62.1% of participants presented with moderate 
erythema and 37.9% of participants presented with 
significant or severe erythema. At week 12, 8.6% 
of participants were completely clear of erythema 
in this add-on therapy group. The distribution of 
baseline and week 12 CEA scores was significantly 
different (P�.0407). These reductions in erythema 
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Figure 2. Distribution of clinician erythema assessment (CEA) scores at baseline and week 12 in the add-on therapy per-

protocol population (n=140). P value was calculated (Cochran-Mantel-Haenszel test) comparing the distribution of base-

line CEA scores with the distribution of week 12 CEA scores. The change in distribution of CEA scores between baseline 

and week 12 was statistically significant (P�.0407).  

017_11.10SUPP_Delrosso.indd   22 10/29/10   12:08 PM

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



VOLUME 86, NOVEMBER 2010  23

Doxycycline as Add-on Therapy

WWW.CUTIS.COM

associated with PPR also were seen in the 2 pivotal 
trials with doxycycline 40 mg once daily6 as well as 
in the comparative-dose trial of doxycycline 40 mg 
once daily versus doxycycline 100 mg once daily in 
which metronidazole gel 1% was used concurrently 
once daily.5

The full monotherapy results are reported else-
where in this supplement.9 However, the ORCA 
study was not designed for statistical comparisons 
between groups, with this article discussing only the 
add-on therapy arm. In this trial, the add-on therapy 
group included participants who were receiving 
topical therapy but still met the inclusion criteria 
of mild to severe rosacea based on IGA score and 
moderate to severe perilesional erythema based on 
the CEA scale, which would suggest that these par-
ticipants were not adequately or fully responsive to 
their topical regimen and would potentially benefit 
from the addition of oral therapy to their current 
regimen. Participants who were effectively treated 
by or fully pleased with their topical regimen would 
not likely be enrolled if their topical regimen was 
deemed satisfactory. This rationale would especially 

apply to those participants presenting with moder-
ate or severe PPR at baseline, which represented 
42.8% of the add-on therapy group. The basis for 
partial or inadequate response to topical therapy 
that led to enrollment in this trial was not explored. 
Potential reasons included noncompliance, inad-
equate efficacy of the topical regimen, or participant 
desire for a greater degree of efficacy versus what 
was achieved with topical therapy alone. In clini-
cal practice, noncompliance may be an issue with 
topical medications, as some patients may prefer 
an oral medication once daily rather than apply a 
topical medication.10

Overall, doxycycline 40 mg once daily was well-
tolerated in the add-on therapy group. Fifty-seven 
AEs were reported in 39 of 224 participants (17.4%) 
with no serious AEs reported. Adverse events were 
mainly mild or moderate in severity. Eight par-
ticipants (3.6%) permanently discontinued the trial 
because of an AE. The most commonly reported 
AEs were diarrhea, nausea, and rash. No new safety 
signals emerged regarding the frequency or nature of 
AEs associated with the use of doxycycline 40 mg 

Figure 3. Percentage of participants with clear or near clear investigator global assessment scores at each visit in the 

add-on therapy per-protocol population (n=140). There was a significant difference between baseline and all postbase-

line scores (P�.0001)(Cochran-Mantel-Haenszel test). This study was not designed to make comparisons between the 

monotherapy and add-on therapy groups. Treatment response was evaluated from baseline to 12 weeks.

P
ar

ti
ci

p
an

ts
, %

0

0

30.7

47.9

61.4

75.7    

20

40

60

80

Week 2Baseline Week 4 Week 8 Week 12

P�.0001

P�.0001

P�.0001

P�.0001

017_11.10SUPP_Delrosso.indd   23 10/29/10   12:08 PM

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



24  CUTIS®

Doxycycline as Add-on Therapy

WWW.CUTIS.COM

once daily, including comparison with AE profiles 
reported in prior studies.5,6,8,9

This study was a large open-label trial involving 
271 investigational sites across the United States. As 
a community-based trial involving several investiga-
tors and study centers, there were more deviations 
in the protocol primarily related to requirements 
with allowed concomitant or study medication use 
and/or incomplete follow-up requirements. Hence a 
higher attrition rate was fully anticipated compared 
with what would have typically been seen in a con-
trolled trial completed at 1 or a few study centers. 
Conversely, this study was designed with the intent 
to capture the experience of several investigators 
in a more formal fashion, reflective of results that 
are consistent with what practitioners observe in 
community-based practice. Deviations in protocol 
were handled responsibly, and only the PP popula-
tion was used for effectiveness analysis to provide 
data on doxycycline 40 mg once daily when used in 
normal dermatologic practice.

Conclusion
Doxycycline 40 mg once daily, also referred to as anti-
inflammatory–dose doxycycline, has been shown to 
be efficacious and safe for the treatment of PPR in 
controlled clinical trials5,6,8 and is the only US Food 
and Drug Administration–approved oral medication 
for the treatment of PPR.4 In a comparative-dose 
study completed in participants who were concur-
rently treated with metronidazole gel 1% once daily, 

doxycycline 40 mg once daily demonstrated efficacy 
equivalent with doxycycline 100 mg once daily with 
fewer AEs, particularly those related to the gastroin-
testinal tract.5 In this large community-based trial, 
it has been demonstrated that doxycycline 40 mg
once daily is effective and well-tolerated when 
added to a stable topical regimen for PPR, providing 
significant reductions in both inflammatory lesions 
and perilesional erythema based on the IGA and 
CEA (P�.0012 and P�.0407, respectively). Doxy-
cycline 40 mg once daily appears to be a rational and 
therapeutically viable option in patients with PPR 
who are only partially or inadequately responsive to 
a topical therapy regimen. 
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Table 5.

Summary of Adverse Events (AEs)a

 Add-on Therapy Group (n�224)

Participants with any AEs, n (%) 39 (17.4)

Total no. of AEs 57

Gastrointestinal tract disorders, n (%) 16 (7.1)

  Diarrhea, n (%) 6 (2.7)

  Nausea, n (%) 4 (1.8)

Skin and subcutaneous tissue disorders, n (%) 7 (3.1)

  Rash, n (%) 3 (1.3)

Nervous system disorders, n (%) 4 (1.8)

aAEs were descriptively summarized by system organ class and preferred term; occurred in �1% of participants by safety population. 
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Changes to the skin of the face in patients with 

rosacea have the potential to substantially impair 

multiple domains of quality of l ife (QOL); however, 

the number of publications providing evidence for 

this topic is l imited. This 12-week, open-label, 

community-based, phase 4 trial of 1421 partici-

pants is the largest study of the disease to date. It 

explores the effects of mild to severe rosacea and 

its treatment on QOL. Participants were treated 

with doxycycline 40 mg (30-mg immediate-release 

and 10-mg delayed-release beads) as monotherapy 

or add-on treatment to existing topical therapy. 

This article examines QOL issues in the primary 

analysis population consisting of 966 participants 

who completed the trial without a major protocol 

violation. Quality of l ife was assessed at baseline 

and study end (week 12) with the RosaQoLTM, a 

validated 21-question instrument. Participant and 

investigator satisfaction with treatment also were 

evaluated. In the monotherapy group, the mean 

RosaQoL score was 3.3 at baseline and 2.8 at end 

of study. In the add-on therapy group, the mean 

RosaQoL score was 3.2 at baseline and 2.8 at end 

of study. The improvement in QOL was both clini-

cally and statistically significant (P�.0001) and was 

similar in both monotherapy and add-on therapy 

groups. Most participants expressed satisfaction 

with treatment and approximately 90% of the 

community-based investigators reported that they 

were l ikely or very l ikely to continue prescribing 

this formulation. The study demonstrates that the 

impaired QOL in patients with rosacea can be 

substantially improved during a 3-month period 

by once-daily treatment with the anti-inflammatory 

activity of subantimicrobial-dose doxycycline.

Cutis. 2010;86(suppl 5[i]):26-36.

Rosacea is a chronic inflammatory skin disease 
with prevalence in adults as high as 10%.1 
The National Rosacea Society estimates that 

as many as 16 million individuals in the United 
States are affected.2 Onset typically occurs between 
30 and 50 years of age, some of the most productive 
years of human life. Although rosacea can occur 
in all racial and ethnic groups, it most commonly 
affects white individuals of Celtic origin.1 Rosacea 
has been subclassified into 4 types: erythemato-
telangiectatic, papulopustular (PPR), phymatous, 
and ocular.1,3 Patients with erythematotelangiec-
tatic rosacea present with facial flushing resem-
bling a prolonged blush. Papules, pustules, cysts, 
and nodules on the face of patients with PPR may 
mimic changes of acne vulgaris. The sebaceous 
and connective tissue hyperplasia of phymatous 
rosacea can be disfiguring and unfairly stigmatiz-
ing to the patient. Patients with ocular rosacea
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experience ocular signs and symptoms that can 
remarkably impact their lives.

It has been said that a dermatologist’s work 
would be incomplete if he/she did not examine the 
whole patient, not only the skin, nails, and mucosa 
but the patient’s psyche as well.4 This evaluation 
is reasonable because disease-associated alterations 
in appearance plus associated psychosocial and 
emotional issues may impact multiple domains of 
a patient’s life. It seems clear that all subtypes of 
rosacea have the potential to substantially impair 
an individual’s quality of life (QOL).5 Rosacea has 
been grouped with psoriasis and acne vulgaris as 
dermatologic disorders associated with a high inci-
dence of psychoemotional factors.4 In an assessment 
of the burden of skin diseases in the United States, 
the intangible cost of dermatosis was estimated to 
be approximately 4-fold greater than its total direct 
and indirect costs because of the effects of the dis-
ease on QOL.6 The National Rosacea Society has 
standardized a system for grading the severity of 
rosacea7; however, because the correlation between 
signs and QOL is poor, most clinicians underesti-
mate the effects of rosacea on patient’s lives.8 The 
RosaQoL™ is a validated instrument specifically 
created to assess the effects of rosacea and its treat-
ment on QOL.9

Although rosacea has been recognized since 
ancient times, a PubMed search in May 2010 of 
articles indexed for MEDLINE using the terms 
rosacea and quality of life only retrieved 3 treatment-
related English-language publications with both 
terms in the title; 2 address QOL issues with 
pulsed dye laser treatment and 1 evaluates QOL 
in patients treated with azelaic acid or standard 
care.10-12 Doxycycline 40 mg (30-mg immediate-
release and 10-mg delayed-release beads)(here-
inafter referred to as doxycycline 40 mg) is the 
only oral medication approved by the US Food 
and Drug Administration for the treatment of 
adults with PPR. Although the drug formula-
tion is a subantimicrobial dose, it retains the 
anti-inflammatory properties of doxycycline. This 
article expands the existing evidence base by 
describing the results of the Oracea® for Rosacea:
A Community-Based Assessment (ORCA) trial, a 
12-week, open-label, phase 4 trial of the effects of 
this doxycycline formulation on QOL measured by 
the rosacea-specific QOL instrument (RosaQoL) 
as well as participant and investigator satisfaction 
with the 12-week regimen. Because topical treat-
ments also are commonly employed in patients 
with the disease, the effects of the intervention 
were evaluated as monotherapy as well as add-on 
therapy for the subpopulation of participants who 

entered the trial while already receiving 1 of sev-
eral commonly used topical preparations.

Methods
This 12-week, open-label, multicenter, community-
based trial evaluated doxycycline 40 mg in par-
ticipants with mild to severe PPR rosacea with 
moderate to severe perilesional erythema. The drug 
was administered as either monotherapy or add-on 
therapy to the participant’s existing topical treat-
ment regimen. Among its many evaluation param-
eters, this trial was designed to evaluate the effects 
of the proprietary formulation on QOL as well as 
participant satisfaction in those who would have 
otherwise been treated with 100-mg antimicrobial-
dose doxycycline, and to assess the treating inves-
tigator’s satisfaction with the treatment. This study 
was conducted in accordance with the Declaration 
of Helsinki, Good Clinical Practice guidelines, US 
Food and Drug Administration Code of Federal 
Regulations, and local regulatory requirements. A 
central institutional review board or the investiga-
tor’s local institutional review board approved the 
protocol for all investigative sites. All participants 
were fully informed about the study and provided 
written consent prior to participation.

Study Population—Adults 18 years and older were 
eligible for the study if they had a diagnosis of mild to 
severe rosacea as defined by the investigator global 
assessment with moderate to severe perilesional 
erythema as determined by the clinician erythema 
assessment. (See the Del Rosso13 and Webster14 
articles in this supplement.) Both disease parameters 
were assessed on 5-point scales, with higher numbers 
reflecting more severe manifestations. Qualifying 
participants who already were receiving approved 
topical rosacea therapy (metronidazole, azelaic acid, 
and/or sodium sulfacetamide 10% sulfur 5% prepa-
rations) were allowed to continue their therapy 
as long as the dosage had been stable for at least 
4 weeks prior to enrollment and remained stable for 
the duration of the trial, the drug was used according 
to the product labeling, and there was no evidence 
of intolerability. Participants were excluded if they 
had contraindications to treatment and/or comor-
bidities or active and/or recent therapy that may 
interfere with completion of the study or interpre-
tation of the results. (For more detailed exclusion 
criteria, see the Del Rosso13 and Webster14 articles 
in this supplement.)

End Points—Outcome measures were changes in the 
results of the 21-question rosacea-specific RosaQoL 
survey between baseline and study end (week 12)
or at the time of early termination (Figure 1).
Participant satisfaction with therapy also was assessed 
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at week 12 or at the time of early termination with 
a 10-item questionnaire (Figure 2). Investigator sat-
isfaction with treatment was assessed with a 5-item 
survey done after all participants had completed the 
trial (Figure 3). Effectiveness and safety end points 
are reported elsewhere. (See the Del Rosso13 and 
Webster14 articles in this supplement.)

Statistical Analysis—The per-protocol (PP) popu-
lation was selected a priori as the primary analysis 
population because of the anticipated high drop-
out rates in a community-based trial. The baseline 
RosaQoL score was compared with the end of 
treatment RosaQoL score using a paired t test or 
Wilcoxon signed rank test, depending on the normal 
distribution of the data. The critical value for all 
statistical analyses in this study was ��.05. 

Results
Participant Disposition—The intention-to-treat (ITT) 
population consisted of 1421 participants from 
271 investigational sites. The PP population was 
selected a priori as the primary analysis population. Of 
the ITT population, 966 participants (68.0%) com-
pleted the trial without a major protocol violation and 
were included in the PP analyses (826 participants

received doxycycline 40 mg as monotherapy 
and 140 participants received the medication as 
add-on therapy to their existing topical treatment). 
Most PP participants were women (70.8%) ranging 
in age from 18 to 87 years; the mean age of the popu-
lation was 50.6 years. More than 90% of the partici-
pants were white and were not of Hispanic or Latino 
ethnicity. Overall, the mean duration of disease was 
5.2 years. Participant satisfaction surveys were 
received from 962 of 966 participants in the PP popu-
lation (99.6%). Of the 271 investigators, 259 (95.6%) 
completed satisfaction surveys.

Quality of Life—In the monotherapy group, the 
mean RosaQoL score was 3.3 at baseline and 2.8 at end 
of study (P�.0001)(Figure 4A). In the add-on therapy 
group, the mean RosaQoL score was 3.2 at baseline 
and 2.8 at end of study (P�.0001). The significant 
decrease in RosaQoL scores indicates an improvement 
in the participants’ QOL from baseline to end of study 
in both treatment groups (P�.0001)(Figure 4B). There 
also was a significant difference between baseline and 
end of study RosaQoL scores for the metronidazole and 
azelaic acid add-on therapy subgroups (P�.0001), indi-
cating an improvement in the QOL in these subgroups 
at the end of the study. P values were not calculated 

 1.  I worry that my rosacea may be serious.

 2.  My rosacea burns or stings.

 3.  I worry about getting scars from my rosacea.

 4.  I worry that my rosacea may get worse.

 5.  I worry about side effects from 

rosacea medications.

 6.  My rosacea is irritated.

 7.  I am embarrassed by my rosacea.

 8.  I am frustrated by my rosacea.

 9.  My rosacea makes my skin sensitive.

 10.  I am annoyed by my rosacea.

 11.  I am bothered by the appearance of my skin 

(eg, redness, blotchiness).

 12.  My rosacea makes me feel self-conscious.

 13.  I try to cover up my rosacea (with makeup).

 14.  I am bothered by persistence/reoccurrence 

of my rosacea.

 15.  I avoid certain foods or drinks because of 

my rosacea.

 16.  My skin feels bumpy (eg, uneven, not 

smooth, irregular).

 17. My skin fl ushes.

 18.  My skin gets irritated easily (eg, cosmetics, 

aftershaves, cleansers).

 19.   My eyes bother me (feel dry or gritty).

 20.  I think about my rosacea.

 21.  I avoid certain environments (eg, heat, 

humidity, cold) because of my rosacea.

Figure 1. Rosacea-specific quality of life (RosaQoL™) survey questions. Participants selected the appropriate response 

to each statement, which was assigned a value on a 5-point scale (1�never; 2�rarely; 3�sometimes; 4�often; 5�all 

the time). Overall score was calculated as the average of responses to all questions. This figure lists the questions from 

the survey but does not consist of the entire instrument. Reprinted from Nicholson et al,9 Copyright 2007, with permis-

sion from the American Academy of Dermatology.
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 1.  Before the study, how frequently did you 

experience a rosacea fl are-up?

  a.  Every few days

  b.  Once a week

  c.  Once a month

  d.  Every few months

  e.  Once a year

  f.  Other

 2.  Before the study, how long did your rosacea 

fl are-ups usually last?

  a.  Less than a day

  b.  More than a day

  c.  More than a week

  d.  Several weeks

  e.  More than a month

  f.  Other

 3.  In the past, has medication been effective in 

controlling your rosacea?

  a.  Yes

  b.  Somewhat

  c.  No

 4.  Before the study, how did you manage your 

rosacea? (Select all that apply.)

  a.  Avoid triggers such as sun exposure or 

spicy foods

  b. Over-the-counter topical treatment

  c. Prescription topical treatment

  d. Prescription oral antibiotic treatment

  e. Light therapy

  f. Laser therapy

  g. No prior treatments

 5.  In the past, did avoiding factors that 

aggravate your rosacea work for you in 

controlling your fl are-ups?

  a.  Yes

  b.  Somewhat

  c.  No

 6.  In the past, how satisfi ed were you with 

your previously prescribed treatments 

for rosacea?

  a.  Very satisfi ed

  b.  Satisfi ed

  c.  No opinion

  d.  Dissatisfi ed

  e.  Very dissatisfi ed 

  f.  None of the above

 7.  During the study, how satisfi ed were you with 

your Oracea® treatment?

  a.  Very satisfi ed

  b.  Satisfi ed

  c. No opinion

  d. Dissatisfi ed

  e. Very dissatisfi ed

 8.  Which of the following statements would 

keep you from continuing the Oracea 

treatment you used during the study? 

(Select all that apply.)

  a.  I forget to take my medicine

  b.  I don’t like taking pills

  c.  I was bothered by the side effects

  d.   I still experience some fl are-ups with 

the treatment

  e.  I may not be able to afford the treatment

  f.  The treatment interferes with my lifestyle

  g.  None of the above

 9.  Which concerns you most about the Oracea 

treatment you received during the study? 

(Select all that apply.)

  a.  My treatment has to be taken orally

  b.  My treatment has to be taken once a day

  c.  My treatment may cause unwanted 

side effects

  d.  None of the above

 10.  How likely are you to continue 

Oracea treatment?

  a.  Very likely

  b.  Likely

  c.  Don’t know/not sure

  d.  Unlikely

  e.  Very unlikely

Figure 2. Participant satisfaction survey. The participant satisfaction survey was completed at week 12 or at early ter-

mination by each participant. Oracea® is the study drug (doxycycline capsules 40 mg [30-mg immediate-release and 

10-mg delayed-release beads]). 
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for the sodium sulfacetamide sulfur add-on therapy 
subgroup because of the small sample size.

Participant Satisfaction—Disease characteristics 
from the participant satisfaction survey indicate that 
approximately two-thirds of participants experience 
frequent rosacea flare-ups that typically range in dura-
tion from 1 day to more than a week and are poorly 
controlled by trigger avoidance (Figures 5A–5C).
Prior to study entry, the 3 most common disease 
management approaches reported by participants 
in the monotherapy group were prescription topi-
cal agents (26.6%), trigger avoidance (18.8%), and 
over-the-counter topical agents (18.0%)(Figure 5D). 
For the add-on therapy group, the 3 most common 
disease management approaches were prescription 
topical agents (45.5%), trigger avoidance (18.7%), 
and prescription oral antibiotic treatment (15.6%). 
Fewer than 18% of participants in both groups 
reported that the medications they received before 
enrollment were effective in controlling their rosa-
cea (Figure 5E), and 80% or more of participants in 
both groups reported that the prior medication was 
somewhat or not effective. 

Following treatment with the study drug, approxi-
mately 80% of participants in both groups responded 

that they were either very satisfied or satisfied with 
doxycycline 40 mg (Figure 6A). Most participants 
in both groups reported that they were very likely 
or likely to continue the study drug (Figure 6B). In 
response to the question about factors that would 
keep the participant from continuing treatment with 
the study drug, the most commonly identified issues 
in the monotherapy and add-on therapy groups were 
may not be able to afford the treatment (32.1% and 
31.3%, respectively) and may still experience some 
flare-ups with the treatment (21.7% and 24.2%, 
respectively). Approximately 23% of participants 
in both groups responded that none of the issues 
listed in the questionnaire would keep them from 
continuing treatment with the study drug. The sur-
vey responses for a particular question were statisti-
cally different from each other for the monotherapy 
and add-on therapy groups for all survey questions 
(Rao-Scott �2 test, P�.0001).

Investigator Satisfaction—Most of the 259 inves-
tigators who submitted survey responses reported 
that this was not their first experience using doxycy-
cline 40 mg to treat participants (83.4%) and they 
were very satisfied (39.1%) or satisfied (49.8%) with 
the overall results (Figure 7A). Investigators also 

 1.  Was this your fi rst experience using Oracea® 

to treat patients in your practice with rosacea?

  a.  Yes

  b.  No

 2.  How satisfi ed were you with the overall 

results of the Oracea treatment you observed 

in your patients?

  a. Very satisfi ed

  b. Satisfi ed

  c. No opinion

  d. Dissatisfi ed

  e. Very dissatisfi ed

 3.  How likely are you to continue prescribing 

Oracea in the future?

  a. Very likely

  b. Likely

  c. Don’t know

  d. Unlikely

  e. Very unlikely

 4.  If you plan to prescribe Oracea in the future, 

would you? (Select all that apply.)

  a.  Prescribe Oracea as monotherapy

  b  Prescribe Oracea in combination with a 

topical medication

  c.  Prescribe Oracea in an ongoing fashion 

to decrease the infl ammatory lesions 

of rosacea

 5.  What would be the reason(s) for you not to 

prescribe Oracea in the future? (Select all 

that apply.)

  a.  There is another product on the market 

with better effectiveness

  b.  There is another product on the market 

with equivalent effectiveness

  c.  I am concerned with long-term side 

effects of oral medications in general

  d.  My patients may not be able to afford 

the medication

  e. Other reasons

Figure 3. Investigator satisfaction survey. At the end of each investigator’s participation in the study, he/she was asked 

to complete a satisfaction survey after all participants had completed the trial. Oracea® is the study drug (doxycycline 

capsules 40 mg [30-mg immediate-release and 10-mg delayed-release beads]). 
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Figure 4. Rosacea-specific quality of life instrument (  RosaQoL™) scores at baseline and end of study (week 12) for the 

monotherapy group, add-on therapy group, and overall (A). The mean change in RosaQoL from baseline to end of study 

(per-protocol population; N�966) also was evaluated (B). The mean score at baseline versus end of study was significant 

as well as the mean change (P�.0001 for both). 
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Figure 5. Results of the participant satisfaction survey (per-protocol population; N�966) for frequency of rosacea flare-

ups (A), duration of rosacea flare-ups prior to study entry (B), effectiveness of trigger avoidance to control rosacea flare-

ups (C), treatment choice for rosacea flare-ups (D), and effectiveness of medication for rosacea prior to enrollment (E). 

The survey responses for a particular question were all statistically different from each other (P�.0001). Percentages are 

based on the total number of responses. OTC indicates over-the-counter; Rx, prescription.
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Figure 6. Results of the participant satisfaction survey (per-protocol population; N�966) for participant satisfaction with 

doxycycline 40 mg (A) and likelihood that the participant will continue doxycycline 40 mg (B). The survey responses for a 

particular question were all statistically different from each other (P�.0001). Percentages are based on the total number 

of responses.
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During the study, how satisfi ed were you with your Oracea® treatment?

How likely are you to continue Oracea treatment?
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reported that they were very likely (61.6%) or likely 
(28.8%) to continue to prescribe the study drug in 
the future (Figure 7B). The investigators answered 
that they would prescribe doxycycline 40 mg
as monotherapy (46.6%), in combination with a 
topical medication (24.6%), or in an ongoing fash-
ion to decrease the inflammatory lesions of rosacea 
(28.8%). The survey responses for a particular ques-
tion were statistically different from each other for 
all survey questions (Rao-Scott �2 test, P�.0001). 

Comment
The ORCA trial is the largest rosacea trial conducted 
to date. It used the validated RosaQoL instrument to 
assess the impact of the anti-inflammatory activity 
of doxycycline 40 mg on rosacea-associated impair-
ments in QOL. The RosaQoL is a 21-item instru-
ment specifically designed to assess the effects of 
rosacea on symptoms, functioning, and emotions of 
participants with the disease and their change across 
time.9 As designed and used in the trial, each par-
ticipant selected never, rarely, sometimes, often, or 
all the time to each of the 21 questions (Figure 1).
Each response was assigned a value on a 5-point 
scale from 1 (never) to 5 (all the time). Thus lower 
values for each response indicated perceptions of 
better QOL for the individual items versus higher 
scores. The overall RosaQoL score was calculated as 
an average of responses to all questions and improve-
ment identified by a decrease from the baseline score. 
Lower values represented better self-reported disease-
associated QOL. During its validation, the RosaQoL 
was found to be reliable, reproducible, and responsive 
to changes in disease across time and relatively more 
sensitive to changes in QOL in participants with 
rosacea than the Skindex-29.9

Participants enrolled in the trial had mild to 
severe rosacea (investigator global assessment score) 
and moderate to severe perilesional erythema (cli-
nician erythema assessment score). As reported by 
Del Rosso13 and Webster,14 doxycycline 40-mg treat-
ment produced clinical and statistical reductions 
in investigator-assessed disease severity and peri-
lesional erythema. At week 12, approximately 75% 
of participants achieved investigator global assess-
ment scores of clear or near clear and clinician 
erythema assessment scores of none or mild.14 As 
measured by RosaQoL responses, doxycycline 40 mg
produced significant improvements in disease-
associated QOL compared with baseline in par-
ticipants with all degrees of disease severity, both as 
monotherapy and in combination with metronidazole 
or azelaic acid add-on therapy (P�.0001). At baseline, 
the mean RosaQoL score for the overall PP popula-
tion was 3.3. This baseline value corresponds with a 

self-reported rosacea severity of poor to fair.9 In both 
groups, 12 weeks of treatment decreased RosaQoL 
scores (monotherapy, 3.3 to 2.8; add-on therapy, 
3.2 to 2.8), a 0.5 and 0.4 improvement in score 
in the monotherapy and add-on therapy groups, 
respectively. A RosaQoL score of 2.8, as reported 
in the present trial, was perceived by participants as 
good rosacea. In addition to the clinical improve-
ment associated with lower RosaQoL scores, the 
improvement between baseline and week 12 scores 
was statistically significant for both monotherapy 
and add-on treatment groups (P�.0001).

Given the paucity of literature on this topic, data 
from the large number of enrollees in this trial make a 
substantial contribution to the evidence base on QOL 
in patients with rosacea, indicating that untreated or 
inadequately treated patients with the disease have 
impairments in multiple domains of QOL. While 
studies of pulsed dye laser treatment and azelaic acid 
have indicated that treatment can improve QOL,10-12 
the ORCA trial is the first to report the effects of oral 
therapy with doxycycline 40 mg on this important 
parameter. It also demonstrates that doxycycline 40 mg 
administered for 3 months can significantly improve 
QOL (P�.0001), irrespective of concurrent use of a 
topical therapy. As a community-based trial, the out-
comes achieved in the ORCA trial can be obtained in 
real-world settings.

The use of the PP population rather than the 
ITT population for primary analysis is a potential 
limitation. Although an a priori decision made 
by the trial designers ensured that the maximum 
amount of information on the effects of treatment 
on QOL could be obtained, not all participants take 
all of their medicines for all of the time that they 
are prescribed.15,16 Thus results from the PP popula-
tion would be expected to report better effectiveness 
than the ITT population and potentially overreport 
participant satisfaction because nonresponders may 
be more likely to drop out of the trial. Although the 
RosaQoL has been validated, responsiveness of the 
instrument has been assessed only in participants 
who were improved or unchanged at baseline, and 
the instrument has yet to be studied in a community 
setting or in some participant subgroups.9

Results of the participant and investigator sat-
isfaction surveys offer practical insight into the 
disease-specific features, state of treatment of the 
disease, and approaches to therapy for the dis-
ease in the community setting. The results of the 
participant survey indicate that most participants 
had flare-ups that occurred every few days or weekly 
and lasted days to weeks. In general, the participants 
reported that a strategy of avoiding triggers did not 
control their disease. As may be expected, the disease 
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Figure 7. Results of the investigator satisfaction survey (259 responses received from 271 investigators) for investigator 

satisfaction with doxycycline 40 mg (A) and likelihood that the investigator will continue to prescribe doxycycline 40 mg 

in the future (B). The survey responses for a particular question were all statistically different from each other (P�.0001). 

Percentages are based on the total number of responses.

A

B

How satisfi ed were you with the overall results of the Oracea® treatment you observed in your patients?

How likely are you to continue prescribing Oracea in the future?
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requires specific interventions such as over-the-counter
or prescription topical medications or oral antibiotics, 
or some form of phototherapy. The unmet needs in 
the study population were emphasized by the responses 
that indicated that only approximately one-third of 
the respondents were satisfied with a previous therapy, 
a number that increased to approximately 80% after 
completion of a 12-week course of doxycycline 40 mg. 
Most of the investigators had prior experience with anti-
inflammatory dose doxycycline, with approximately 
90% reporting that they were satisfied with treatment 
during the trial and would prescribe the drug in the 
future. In combination with the objective improve-
ments in QOL from treatment, surveys of both the 
participants and investigators support the benefits of 
treatment with doxycycline 40 mg and point to its role 
as a first-line agent in patients with mild to severe PPR 
with moderate to severe perilesional erythema.

Conclusion
In this large community-based trial of participants 
with PPR, a disease-specific, validated QOL instru-
ment showed that participants with PPR have signifi-
cant impairments in QOL (P�.0001). Oral treatment 
with doxycycline 40 mg significantly improved QOL 
while decreasing the severity of PPR disease and asso-
ciated perilesional erythema (P�.0001). The study 
indicates that treatment with the anti-inflammatory 
40-mg formulation of doxycycline improves rosacea-
associated QOL in participants treated in community-
based settings. Survey responses from participants and 
investigators reported that both groups were satisfied 
with treatment and that most intended to continue to 
manage the disease with oral therapy.
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