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Rosacea is a chronic inflammatory dermawsis, but the exact 
e tio logy of rosacea remains unknown . It has been desc ri bed 
as a result of "a disparate assortmen t of st imuli acting in con 
cert on a genetically susceptible host" with a constitut iona l 
diathesis.! A mong the many inves tigations in to its patho
physiology, much interest has been focused on the role of the 
collagen-degrading matri x metalloprote inases (MM Ps) and 
proteases that a re involved in man y aspects of t issue remod
eling a nd loca l tissue inflammation . New research findi ngs 
suggest that an upregulation of local infl ammatory mediators 
playa key role in the pathophysiology of this chronic dis
ease.2.} 

Tetracycl ines have h istorically been used to treat rosacea.4 N o 
causative organisms have been defin it ively implicated as an 
e tiologic factor in rosacea. Thus, it is thought that tetracy
cl ines treat the disease primarily via multiple anti -inflamma
tory mechanisms. These mechanisms incl ude MMP 
inhibit ion , reduced cywkine expression, and indirect inhibi
tion of serine proteases. A nima l model research has shown 
these effects to be exerted in the absence of an tibiotic act iv
ity, and results from clinical trials support these findings.4•9 

Trad itional doses of doxycycline ( ~50 mg) can exert selection 
pressure, increasing the risk of bacterial resismnce, and can 
alter normal commensal microfl ora.7 A recent prospecti ve, 
placebo-controlled, randomized, double-blind trial in 29 
healthy volunteers demonstrated that da ily administration of 
oral doxycycline 100 mg was associa ted with a sign ifi cant in
crease in doxycycline-resistant nasopharyngeal flora measured 
at days 7 and 14, and continuing for at least 2 weeks after ces
sation of therapy.s In contrast, research has shown that even 
long-term treatment with an anti-inflammatory dose of doxy
cycline (40 mg delayed-release) does not alter susceptibili ty 
of bacteria to an t ibio tics in a 9-month t ria J.5·7.9 

Overview and Objectives 
The following study evaluated the safety and effi cacy of an 
anti -inflammatory dose of doxycycl ine (40 mg delayed-re
lease) adm inistered once daily versus doxycycline 100 mg ad
ministe red once da ily in the treatment of moderate [ 0 severe 
rosacea for 16 weeks. In addition, both groups also applied 

Table 1. InvestigatOr's G loba l Assessment. 

Score Definition Assessment guideline 

0 Clear 
Skin is completely clear of 
inflammatory lesions 

1 Near clear 
1-4 papules and pustules; no 
nodules 

2 Mi ld 
5- 10 papules and pustules; no 
nodules 

3 Moderate 
11 - 17 papules and pustules; 0 or 
1 nodu le may be present 

18-25 papules and pustules; I or 
4 Severe 2 nodules must be present; 

pe rilesiona l erythema is present 

>25 papules and pustules; 

5 Very severe 
nodu les must be presen t; perite-
sional erythema plus edema are 
a hallmark of this patient 

Table 2. C linician's erythema assessment scale. 

Score Definition A ssessment gu ideline 

0 None No redness present 

1 Mild Slight pi nkness 

2 Moderate Defini te redness 

3 S ignificant Marked erythema 

4 Severe Fiery redness 



574 

JOURNAL OF DRUGS IN DERMATOLOGY 
JUNE 2008 • VOLUME 7 • ISSUE 6 

Table 3. Subject demograph ics (N=9 1). 

Group 1 (l00 Group 2 (40 

mg) subjects mg) subjects 

(n=47) (n=44) 

Completed 3 7 30 

Gender 

Male 12 15 

Female 35 29 

Race 

Caucasian 44 43 

Mean age (years) 45. 2 44.3 

Table 4. Reasons for d iscontinuation . 

Group 1: Group 2 : Total : 

n (%) n (% ) N (% ) 

Discontinued from 
10 (21.3) 

study 
14 (318) 24 (264) 

Adverse or serious 
4 (8 .5) 

adverse event 
5( 114) 9 (9.9) 

Protocol vio lation I (2 .1) 3 (6 .8 ) 4 (44) 

Lost to follow-up 0(0.0) 4 (91) 4 (44) 

Pat ient wi thdrew 
4 (S.5) 0(0.0) 4 (44) 

c(;m senr 

Oth er I (2 . I ) 2 (45) 3 (3.3 ) 

Table 5. Top 10 most common adverse events. 

Adverse Event Group 1 Group 2 

Nausea S -

H eadach e 3 2 

Influenza 3 -

Nasopharyngit is 2 3 

U rticaria 2 1 

Diarrhea 2 -

Esophageal pain 2 -

Vomi ting 2 -
Abdominal pain I -

Abd omin a l pain upper I -

ANTI-INFLAMMATORY DoSE DoXYCYCLINE VERSUS DoXYCy
CLINE 100 MG IN TH E T REATMENT OF ROSACEA 

top ica l merronidmole 1 % gel once da ily. This was a mlllr i ~ 
center, ou tpatient, prospective ly randomized, dOllble~b li nd , 
active-con trol study of9 1 subjects. The primary objective of 
the study was to evaluate. in subjects with inflammatory 
rosacea, the relative efficacy and onset of anti- inflam matory 
dose doxycycline (40 mg delayed -re lease ), wh ich J oes not 
exert an an tibio tic effect , as compared to a conventional dose 
of doxycycl ine ( 100 mg da ily), which d ocs exert antibiot ic 
act ivi ty. Additionally, an important objective of the study was 
to compare safety and adverse reac t ions between the 2 study 
arms. 

Design 
Subj ects were randomized [0 rece ive daily admin ist rat ion of 
drugs in the following groups: 100 mg doxycycline anJ top
ical metronidazole I % gel (Group I) and 40 mg delayed- re
lease doxycycl ine and topical metro nidazole I % gel (Group 
2 ). Both the doxycycline 100 mg capsules and 40 mg delayed
release capsules were over encapsulated to ensure the capsules 
were indistinguishable during administration and maintain 
a double-blind study. 

Inclusion/Exclusion Criteria 
T he study population inc luded health y, postpubescent males 
and females ~ 1 8 years of age with inflammatory (papu lopus
tular) rosacea, 8 to 40 papules and pustules, :s:2 nodules, a 
score of 2 to 5 on the In vest igator's Global Assessment 
(lGA) (Table I ), a tota l e ryth em a score of 5 to 20 with at 
least I pentad ( I of 5 facia l areas) spec ific score of ~2 o n the 
Cli nic ian 's Erythema Assessment (CEA) scale (Table 2), 
and the presence of telangiectas ia. Conventional precautions 
regarding the use of contracept ives, negative pregnancy test, 
and nonlactation were appl ied . 

Exclusion criteria included changes in hormon al contracep
tion methods within 4 mo nths of baseline, th e use of any 
rosacea treatments within 2 weeks of base line, subjects with 
a known sen sitivity [0 study drugs, and use of cl in icall y sig
nificant concomitant drug therapy including corticosteroids 
and vasodilatory agents. 

Demographics 
Subject demographics are summarized in Table 3. A [Otal of 
24 subjects discontinued the study premature ly (Table 4) . 

Endpoints 
The primary efficacy endpo int was the change in to tal lesion 
count (papules, pustules, and nodules) from baseline to week 
16 . The secondary effi cacy endpoints were ch anges in IGA 
from basel ine, ch anges in C EA from baseline, and ch anges 
in to tal lesion counts at each t ime point includ ing weeks 4, 
8, 12, and 16. Adverse events were monitored throughout the 
st udy. 

Statistical Methodology 
The purpose of the study was to determine wh ether there was 
any statist icall y sign ificant d ifference between the 2 treat
ment groups at each visit and study endpo int wi th regard to 

the primary efficacy parameter. A n ANOVA model with 

575 

JOURNAL OF DRUGS IN DERMATOLOGY 
JUNE 2008 • VOLUME 7 • ISSUE 6 

terms for the treatment group and investigator center was 
used to evaluate the efficacy parame ters, with 2-tailed alpha 
se t to 0.05. SAS Software (SA software, version 8.2) was 
used to perform all sta tist ical analyses. 

Results 
Primary Efficacy Variab les 
Figure 1 sh ows the total inflammatory lesion count by visit 
for the per protocol popu lation , ie, without imputation. 
"Endpo int" represents the primary efficac y endpoint using 
a last observation carried fo rward (LOCF) approach to ac
count for miss ing data of those subj ec ts who discontinued 
early. As shown in Figu re 1, th e mean change from baseli ne 
to week 16 in inflammatory lesion count was similar in 
both study groups and at a ll study visits. S mall di ffe rences 
that were observed are neither stat istical ly nor c linically sig
nificant with a P value of ~ .8 for the primary e fficacy analy
sis. 

Secondary Efficacy Variables 
There were no significant inter-group d iffe rences in IGA. 
Figure 2 shows the mean ch ange from baseline in IGA 
score. The mean change from basel ine in erythema score 
was slighrly greater at all time points in the 40 mg group. 
This was sta tist ica lly significant at week 12 whe n the mean 
decrease in erythema score was -4.97 in the 40 mg group and 

Figure L Totn l in flammntory lesion count: mean change from 
baseline. 
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Figure 2. Investigator's global assessment: mean change from base
lme. 
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-3 .47 in the 100 mg group (P<.04), but n o t at week 16 (Fio
ure3). e 

Treatment-Emergent Adverse Events 
The 10 most freq uent adverse events (AEs) included nau
sea, headache, influenza, nasopharyngitis, urt icaria, diarrhea, 
esophageal pain , vomiting, abdominal pain, and upper ab
dom in al pa in in a to ta l of 32 subjects. O f those, 26 subjects 
were in the 100 mg group and 6 subjects in the 40 mg 
group as depic ted in Table 5. Figure 4 sh o ws the number of 
treatm~nt-emergent AEs for th e 100 mg ancl 40 mg groups. 
Figure J shows the types of gastrointestinal AEs and the per
centage of subjects that reported them in each group. Both 
the number of AEs and th e number of subjects wi th AEs 
were greater in the 100 mg group. While the majority of AEs 
were m ild or moderate, the 100 mg group h ad a h igher in
c idence of moderate side effects that were rated as "possibly" 
or "probably" rela ted (Figure 6) to the combina tio n drug 
treatment. The 2 serio us adverse even ts reported in the 40 
mg group were myocardial infarc tion and h ys terectomy, 
and ne ither were deemed to be rela ted to treatment. The 
majority of AEs were gastrointest ina l disorders, fo llowed by 
infection s and infestat ion s. 

Conclusions 
Both anti - inflammatory dose d oxycycline (40 mg d elayed
release ) and 100 mg doxycycline are equally effective once
da il y t reatments for moderate to severe rosacea for up to 16 
weeks. Dox ycycline at a dosage of 100 mg does not h ave a 
more rapid onset of action than 40 mg delayed- release, and 
is associated with a higher incidence of A Es th an the 40 111 0 

de layed-release dosage (eg, 5% of th e subjec ts rece iv ing 40 
mg delayed- re lease doxycycline ex h ibited G I symptoms 
compared to 26% of those receivi ng the 100 mg dose) . 

W ith equivalen t therapeutic results to doxycycl ine 100 m u, 
ant i-inflammatory dose doxycycl ine (40 mg delayed-r:
lease) offers cl inically relevant advan tages for the treat~ 
ment of rosacea due to lower risk for A Es, espec ia lly 
gastrOi n testinal side effects, and noncontributory effects 
toward the development of bacterial res istance. 

Figure 3. Mean change from baseline in erythema. 
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Figure 4. Treatment~emergent adverse events. 
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Figure 5 . Percc mage of subjects wi th gasnointestina l adverse 
events. 
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