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The Role of Chlamydia pneumoniae in the
Etiology of Acne Rosacea: Response to
the Use of Oral Azithromycin

Adolfo Fernandez-Obregon, MD; Dorothy L. Patton, PhD

Acne rosacea is a chronic skin disorder that
requires long-term therapy. Oral azithromycin has
been used successfully to treat acne vulgaris, an
observation that suggested an infectious agent
may play an active role in the etiology of this dis-
order. Ten adults (not previously reported) with
acne rosacea were selected to be treated with
oral azithromycin. Nine of the 10 subjects received
250 mg 3 times weekly for periods ranging from
5 to 19 weeks, at which time follow-up examina-
tions were performed on 8 of the 9 treated subjects;
1 subject was lost to follow-up. Prior to therapy,
C pneumoniae antigen was detected in malar
biopsy specimens in 4 of 10 subjects by immu-
noperoxidase technique (using monoclonal anti-
body to C pneumoniae). Serum antibodies against
C pneumoniae were detected in 8 of 10 intent-to-
treat subjects. Using polymerase chain reaction,
C pneumoniae was not detected in peripheral blood
mononuclear cells. The inflammatory response
in tissues was characterized by a widespread
infiltration of polymorphonuclear neutrophil cells,
lymphocytes, and plasma cells, which support
the clinical diagnosis of acne rosacea. Nine of
10 subjects treated with azithromycin showed mod-
erate to marked improvement of their acne rosacea.
No adverse reactions to azithromycin occurred,
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and the drug appeared to be safe and effective.
These preliminary data suggest the need for further
investigation with clinical trials to study long-term
tolerability and efficacy and also strongly implicate
C pneumoniae in the pathogenesis of acne rosacea.
Cutis. 2007;79:163-167.

cne rosacea is a chronic skin disorder that

presents with symmetrical facial flushing and

edema, leading to telangiectases that can later
develop into papules, pustules, and persistent ery-
thema. Tissue overgrowth of the nose (rhinophyma)
also may occur. Conjunctival areas of involvement are
known to occur, especially in the severest forms of acne
rosacea. The prevalence of acne rosacea has been esti-
mated to be about 10%,"? with women affected more
often than men.

Although the cause of this disorder was originally
thought to be a vascular phenomenon aggravated by
degenerative changes in pilosebaceous units,'” infec-
tious causes also have been theorized' (eg, Helicobacter
pylori infection in association with other gastrointes-
tinal disorders,* Demodex folliculorum infestation’).
Hormonal influences, emotional stress, increased
humoral vasoactive mediators such as substance P,
food intolerance, and the degenerative effect of the
sun constitute other postulated causes.®®

Effective treatment (improvement in 80%-90%
of cases) of acne rosacea has been achieved with
oral tetracyclines or topical metronidazole. Com-
bining these 2 modalities achieves a more rapid
response and is a widely used method of modern
day therapy.***!° Oral use of azithromycin 3 times
weekly also has been successfully used to treat acne
vulgaris,'"!'? an observation that suggested an infec-
tious agent may play an active role in the etiology
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Figure 1. Subject with acne rosacea before (A) and after
10 weeks of treatment with 250 mg of oral azithromycin
3 times weekly (B).

of acne rosacea. We were the first to report that
C pnewmoniae may be involved in the pathogen-
esis of acne rosacea, based on a case of an elderly
patient with persistent acne rosacea who responded to
azithromycin therapy. Results of a skin biopsy taken
of an active lesion prior to therapy tested positive for
C pneumoniae antigen using species-specific mono-
clonal antibodies, which prompted us to conduct a
more thorough investigation of the role C pneumoniae
may play in the etiology of acne rosacea.

A study of 10 different patients, not reported pre-
viously, found azithromycin to be safe and effective
for the treatment of acne rosacea.”” The aim of this
study was 2-fold: first, to examine the effects of oral
azithromycin in subjects with acne rosacea; second,
to investigate whether C pneumoniae, an infectious
agent, played a role in the etiology of acne rosacea
in those subjects treated with oral azithromycin.
We used direct-antigen detection methods on tis-
sue biopsy specimens to document the presence of
C pneumoniae antigen, and we used serology tests to
detect antibody to C pneumoniae.

Materials and Methods
Study Design—A series of 10 adults (6 men)
were selected in an office setting to receive oral
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azithromycin monotherapy for the treatment of acne
rosacea (age range, 34—72 years). The subjects agreed
to take 250 mg of oral azithromycin 3 times weekly
(Mondays, Wednesdays, and Fridays), a dosage regi-
men shown to be effective for the treatment of acne
vulgaris.!"!? An academic institutional review board
approved the study protocol, and all subjects signed
an informed consent form. Subjects were encouraged
to regularly wash involved skin with a commercially
available soap substitute, the sole topical agent
allowed. The subjects were not receiving treatment
for acne rosacea before starting azithromycin nor
were they taking any medication that could either
exacerbate or improve clinical signs and symptoms
of acne rosacea. The subjects reported no history of
using azithromycin for this indication. Subject demo-
graphics, clinical stage, evidence of eye involvement,
biopsy site, clinical response, and duration of treat-
ment (signaled by time until follow-up), appear in the
Table, along with the definitions of clinical stage and
clinical response.

Histologic  Studies—Routine histologic studies
were assessed from formalin-fixed paraffin-embedded
sections that were stained with hematoxylin and
eosin. Immunocytochemistry analysis for detection of
Chlamydia was performed on deparaffinized sections,
using the avidin-biotin-peroxidase complex immu-
nostaining system with the genus-specific monoclonal
antibody CF2, species-specific anti—-Chlamydia
trachomatis monoclonal antibody KK-12, and species-
specific anti—C pneumoniae clone 161.

Serologic Studies—Serum samples were obtained at
the time of the initial office visit. Sera were tested for
immunoglobulin (Ig) G and IgM antibodies against
C pneumoniae and C trachomatis by microimmunofluo-
rescence assay.'* Subjects with a serovar-specific [gM
antibody titer of 1:8 or higher or an IgG titer of 1:8 or
higher were considered to have a positive response to
C pneumoniae or C trachomatis in this study.

Results
Clinical Outcome Posttreatment—Prior to initiation of
therapy, the possible side effects of azithromycin were
explained to the subjects, including nausea, gastric
discomfort, vaginitis, and possible rash. No subjects
complained of any symptoms associated with the
medication use. In 8 of 9 treated subjects, evaluation of
azithromycin treatment occurred after 5 to 19 weeks of
treatment (Table). Subject 7 was lost to follow-up, and
subject 3 did not begin treatment due to pregnancy.
The initial severity of disease was defined as severe
in subjects 2, 5, 8, 9, and 10 (Figure 1). Their clinical
response was rated as marked.

Histologic ~ Studies—Before therapy began,
C pneumoniae antigen was detected in biopsy
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Figure 2. Detection of Chlamydia pneumoniae in subjects with acne rosacea using the avidin-biotin-peroxidase complex
immunostaining system. Monoclonal antibody species-specific for C pneumoniae (A, original magnification X40; B and C,
original magnifications X 100). No primary antibody (control)(D, original magnification X100), species-specific Chlamydia
trachomatis monoclonal antibody KK-12 (E, original magnification X 100), and genus-specific monoclonal antibody CF-2
(F, original magnification Xx100). Typical inflammatory infiltrates of subjects with acne rosacea with hematoxylin and eosin
staining (G—I; original magnifications X 10, 40, and 100, respectively).

specimens from active lesions, mostly malar speci-
mens, in subjects by immunoperoxidase technique in
4 of 10 tissues tested (Figure 2). These same 4 subjects
also were positive for C pneumoniae by serology.

All subjects with C pneumoniae antigen by
immunoperoxidase technique also were positive for
C pneumoniae serology, which strongly suggests that
C pneumoniae may indeed play a role in the inflamma-
tory responses observed in the histology, and thus, its
presence may correlate clinically with active rosacea.

Subjects 1 and 3 had a mild inflammatory infil-
tration; all others had moderate to heavy polymor-
phonuclear neutrophils, lymphocytes, and plasma
cells throughout the biopsy.'>!® A favorable clinical
response following the systemic use of azithromycin
was noted in all 9 subjects treated.

Serologic  Studies—No IgM antibodies for
C pneumoniae were detected in any of the 10 sub-
jects. However, IgG was elevated (titer >1:16)
in 8 of 10 subjects. One subject (subject 9) also
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had evidence of antibody to C trachomatis by
detectable IgM antibody (titer=1:16) but not of
IgG. Four other subjects (subjects 2, 3, 7, and 8)
had elevated levels of IgG (titer >1:16) for
C trachomatis (Table).

Comment

Acne rosacea, a chronic disorder, poses a chal-
lenge to physicians. There is a need to search
for new and effective therapies. When our sub-
jects initially presented with the first symptoms
of disease, there was no noted association of
any recent respiratory illness. However, subse-
quent questioning gave possible indications that
some of the subjects had a prolonged respira-
tory ailment before their presentation with acne
rosacea. It was hard to determine if this infor-
mation was clinically reliable because it is pos-
sible that the information was offered to please
the interviewer.

C pneumoniae is associated with asthma, chronic
lung disease, and many other conditions. The
organism’s presence also has been found in athero-
sclerotic plaques.” Our interest was in determining
whether C pneumoniae plays an etiologic role in
promoting chronic infection and inflammation in
acne rosacea. Subjects were immediately treated
with an oral course of azithromycin following the
skin biopsy procedure (except subject 3). Azithro-
mycin was chosen because it has been previously
shown to be safe and effective in the treatment of
acne vulgaris.

Of the 10 subjects in our study with acne rosa-
cea, eight had at least one positive C pneumoniae
test, suggesting a major role of C pneumoniae in
acne rosacea. Serologic tests showed, as expected,
no IgM for C pneumoniae, but an elevated IgG was
demonstrated in 8 of 10 subjects. The subjects
in which C pneumoniae antigen was detected by
immunoperoxidase technique also were positive by
serology. C pneumoniae was not detected in periph-
eral blood mononuclear cells (data not shown)
using polymerase chain reaction. All samples con-
tained DNA (B-globulin) as the internal control.
Negative polymerase chain reaction findings were
most likely caused by relatively high levels of red
blood cells (known to be an inhibitory factor) in
the samples. Subjects 1, 6, 8, and 10 had antigen-
positive tissues. Subjects 1, 6, and 10 also had eye
involvement, as well as C pneumoniae antibody by
serology. Conjunctival disease often is associated
with the more severe forms of the disease.

The favorable clinical response with azithro-
mycin use in our study suggests the need for
further investigation with clinical trials to study
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long-term efficacy and tolerability. The precise
role of C pneumoniae, which currently remains
unknown, needs to be elucidated. The organism’s
presence in the skin lesions of some subjects with
acne rosacea deserves larger scale investigation.
Further studies will investigate eye secretions
for local antibody production. Cultures and
the use of nucleic acid amplification tests as
diagnostic tests to detect the presence of organ-
isms in the eye and other involved tissues will be
employed. These approaches will provide crucial
evidence to support that C pneumoniae plays a
significant role in the clinical manifestation of
acne rosacea.

REFERENCES

1. Berg M, Liden S. An epidemiological study of rosacea.
Acta Derm Venereol. 1989;69:419-423.

2. Ellis CN, Stawiski MA. The treatment of perioral derma-
titis, acne rosacea, and seborrheic dermatitis. Med Clin
North Am. 1962;66:819-830.

3. Marks R. Concepts in the pathogenesis of rosacea. Br ]
Dermatol. 1968;80:170-177.

4. Parish LC, Witkowski JA. Acne rosacea and Helicobacter
pylori betrothed. Int ] Dermatol. 1995;34:236-237.

5. Forton E Seys B. Density of D folliculorum in rosacea: a
case-control study using standardized skin-surface biopsy.
Br J Dermatol. 1993;128:650-659.

6. Wilkin JK. Rosacea pathophysiology and treatment. Arch
Dermatol. 1994;130:359-362.

7. Wilkin JK. Rapidly progressive rosacea in an adult male
with flushing attacks, pruritus, and “freckles.” Contemp
Intern Med. 1991;3:150-160.

8. Marks R, Harcourt-Webster JN. Histopathology of rosa-
cea. Arch Dermatol. 1969;100:683-691.

9. Findlay GH, Simson IW. Leonine hypertrophic rosacea
associated with a benign bronchial carcinoid tumor. Clin
Exp Dermatol. 1977;2:175-176.

10. Wilkin JK. Rosacea. Int ] Dermatol. 1983;22:393-400.

11. Fernandez-Obregon AC. Azithromycin for the treatment
of acne. Int ] Dermatol. 1997;36:239-240.

12. Fernandez-Obregon AC. Azithromycin for the treatment
of acne. Int J Dermatol. 2000;39:45-50.

13. Fernandez-Obregon A. Oral use of azithromycin for the
treatment of acne rosacea. Arch Dermatol. 2004;130:
359-362.

14. Wang SP, Grayston ]JT. Human serology in Chlamydia
trachomatis infection with microimmunofluorescece.
J Infect Dis. 1974;130:388-397.

15. Campbell LA, Kuo CC, Grayton JT. Chlamydia
pneumoniae and cardiovascular disease. Emerg Infect Dis.
1998;4:571-579.

16. Campbell LA, Kuo CC. Chlamydia pneumoniae
pathogenesis [editorial]. ] Med Microbiol. 2000;51:
623-625.

VOLUME 79, FEBRUARY 2007 167



