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Abstract 

The purpose of the article is to investigate
the effects of topical azithromycin 1%
(Azasite) in treating acute ocular inflamma-
tion related to long standing pterygium. A
prospective interventional study of 8 consecu-
tive cases with pterygium presenting to our
University Eye Clinics over the period of one
month with acute symptoms of red eye(s) and
irritation. After patient education and receipt
of consent to the study, patients were treated
with topical azithromycin 1% (Azasite) twice a
day for the first two days and once a day for the
next 12 days. Anterior segment photo was
taken before treatment and 3-day and/or 7-day
after treatment in addition to eye examination. 

Six out of the eight cases reported of signif-
icant improvement or resolution of signs and
symptoms on the follow up visits. One severe
case did not respond as well after a week of
treatment and was successfully managed by
topical prednisolone. Another case did not
comply with the study protocol. In this small
pilot study, Azasite was effective in manage-
ment of acute mild to moderate ocular inflam-
mation triggered by ocular surface disease,
including pterygium. Severe ocular inflamma-
tion may require more potent anti-inflammato-
ry therapy like topical steroids.

Introduction

Azithromycin, a semi-synthetic molecule
derived from the macrolide erythromycin, is
an antibiotic with broad-spectrum efficacy
against gram-positive, gram-negative, and
atypical pathogens. The structural modifica-
tions enhance cellular absorption and longer
half-life as compared to other macrolides,
which allow for wide clinical applications from
respiratory to ophthalmological complica-
tions.1 Oral azithromycin has been used for
decades to treat upper respiratory tract infec-
tion, otitis media, trachoma, and ocular toxo-
plasmosis. Recently, the United States Federal
Drug Administration (FDA) approved topical
azithromycin 1% (Azasite) for treatment of
bacterial conjunctivitis.2

In addition to its well-known antibiotic prop-
erties, azithromycin has been shown to exert
anti-inflammatory effects. First evidence to
suggest anti-inflammatory effects for azithro -
mycin was found in patients with lung trans-
plantation. As an adjunct therapy to immuno-
supression in lung transplantation, the lung
lavage from some patients who improved in
the course of recovery suffered from complica-
tions, had reduced infiltration of neutrophils
and inflammatory cytokine interleukin-8 (IL-
8), suggesting possible inhibition of neu-
trophils recruitment by azithromycin.3 Further
evidence was shown in inflammatory cells,
azithromycin may downregulate the synthesis
of pro-inflammatory cytokines and reduce the
degradation of the accessory inhibitor of kB
protein (IkB).4

Glucocorticoids are potent anti-inflammato-
ry drugs widely used in medicine for various
inflammatory diseases, including ophthalmic
inflammations. The mechanisms of action for
the anti-inflammatory activity of these drugs
have been shown to inhibit expression of pro-
inflammatory cytokines, inhibit phospholipase
A2, and modulate immune functions in addi-
tion to NF-kB pathway involvement.5

One way to investigate the potential anti-
inflammatory effects of azithromycin is to
compare its property to glucocorticoids. Hence,
azithromycin’s anti- inflammatory potency was
recently measured using activated NF-kB
assay on human lung carcinoma cell line
(A549) in comparison with that of hydrocorti-
sone and dexamethasone. Even without the
mucoadhesive vehicle Durasite as in its topical
formulation, azithromycin was shown to exert
about 4 orders of magnitude weaker than that
of hydrocortisone and thus confirming its anti-
inflammatory potential.6

Since its FDA approval in 2007, topical
azithromycin has been used increasingly for
ocular surface diseases, including blepharitis,
a chronic inflammation of the eyelid. The
pathophysiology of blepharitis is not fully elu-
cidated, but bacterial colonization and inflam-
mation are likely involved in the process simi-
lar to chronic lung infections.7 The effective-
ness of topical azithromycin in blepharitis may
be due to its dual anti-infective and anti-
inflammatory properties.

Pterygia are common ocular surface lesions
arising from fibrovascular growth from the
conjunctiva and extending onto the cornea.
Chronic UV exposure has been implicated as
one of the etiological factors. Patients with
pterygia often experience recurrent inflamma-
tory episodes that bring them to eye care pro-
fessionals and are often managed by topical
steroids, like loteprednol, prednisolone and
steroid-antibiotic combination.8 Although, the
definitive treatment is surgical excision of the
pterygium, surgical intervention is not an
option for many patients because of cost or

concerns, and postoperative recurrence can
occur frustrating surgeons and patients alike.9

In this pilot study, the effect of topical
azithromycin in acute management of inflam-
mation was investigated with the hypothesis
that the recurrent inflammatory events seen in
patients with pterygium may be secondary to
desiccate and abnormal ocular surface, and
bacterial colonization, thus could respond ben-
eficially from topical azithromycin.

Materials and Methods

Azithromycin ophthalmic solution (1%,
Inspire Pharmaceuticals, Inc., Raleigh, NC,
USA) was used in the study. Pacific University
Institution Review Board was consulted and
approval was granted before the study. 

Patients presented to the University Eye
Clinics with inflamed pterygia were enrolled in
the study after education on the study and con-
sent was received. The inclusion criterion
recruited adult patients with chief complaints
of ocular irritations and redness secondary to
pterygia in one or both eyes. The study exclud-
ed any patient who had active fungal/viral
infection or recent ocular surface surgery
within 90 days. Topical azithromycin was pre-
scribed for twice a day for the first two days
and once a day for the next 12 days in the
affected eye(s). Patients were instructed on
how to instill the medication properly. Anterior
segment photography was taken prior to
administration of topical azithromycin and at
3-day follow up and/or 7-day follow up exam.
Patient history, symptom assessment and eval-
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uation of signs by slit lamp examination were
performed at every visit by the same practition-
er who examined the patients at the first visit.
Conjunctival hyperemia was graded following
the guide published by Efron et al. in 2001.10

Results

Eight patients, 5 females and 3 males from
36 to 58 years old with average age of 46 years
old were recruited consecutively at our three
University Eye Clinics over a period of one
month (Table 1). The majority of the patients
(6/8) had lived near the equator before immi-
grating to the United States (US). A few repre-
sentative patients are presented to illustrate
more details on the study. 

Patient #2: A 54-year-old Hispanic male com-
plained of redness, irritation, crusts in the
morning and occasional blurry vision in the left
eye for the past month. His visual acuity (VA)
was 20/20 OD, OS, OU without correction.
Pupils and extraocular motility were normal.
Anterior segment examination with slit lamp
microscopy showed inflamed pterygium with
grade 4 conjunctival hyperemia OS (Figure 1A),
much greater than OD. Patient was given topi-
cal azithromycin to use twice day for first two
days and once a day for the rest of the two
weeks. On the follow up visit one week later, the
patient reported feeling better with less red-
ness, irritation and crustings. His VA was 20/20
and slit lamp examination showed less hyper-

emia (grade 2 conjunctival hyperemia) OS
(Figure 1B). Patient was educated to continue
taking topical azithromycin for another week
and to maintain lid hygiene regimen for long-
term management. Ultraviolet light protection
and supplemental lubrication were also advised.

Patient #4: A 58-year-old Hispanic female
complained of redness, burning, tearing and
irritation in both eyes for the last three
months. Her ocular examination was unre-
markable, except anterior segment examina-
tion with slit lamp microscopy showed
inflamed pterygium OU (Figure 2A). Patient
was given topical azithromycin to use twice
day for first two days and once a day for the
rest of the two weeks. On the follow up visit
one week later, the patient did not feel better
with the topical azithromycin and still com-
plained of redness, burning, tearing and irrita-
tion in both eyes. Slit lamp examination
showed grade 4 hyperemia OD and OS. Cornea
was clear and there were no cells or flare in the

anterior chamber. Her intraocular pressure
(IOP) was 13 mmHg OD and OS. Patient was
educated to discontinue taking topical
azithromycin and start taking topical pred-
nisolone (0.12%, Pred Mild, Allergan, Inc.,
Irvine, CA, USA) for four times a day for one
week. On the following visit a week later, she
felt better with less redness and irritation. Slit
lamp examination showed grade 1 conjunctival
hyperemia OD and OS. Her IOP was 11mmHg
OD and OS. Patient was educated to taper top-
ical prednisolone to twice a day for a few more
days and stop. Ultraviolet light protection, sup-
plemental lubrication, and lid hygiene were
also advised for long-term management. 

Patient #5: A 37-year-old Hispanic male com-
plained of intermittent redness and irritation
in both eyes for the last two years. Ocular
examination was normal except anterior seg-
ment examination showed pterygium OU with
2+ conjunctival hyperemia (Figure 3A).
Patient was given topical azithromycin to use
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Table 1. Summary of study subjects.

Case # Gender Age Sign and symptom relief Comments

1 F 36 Less redness and irritation
2 M 54 Less redness and irritation
3 F 42 Less redness and irritation
4 F 58 No relief or improvement Switch to topical prednisolone
5 M 37 Less redness and irritation
6 M 52 No relief or improvement Noncompliant
7 F 39 Less redness and irritation
8 F 52 Less redness and irritation

Figure 1. Bilateral inflamed pterygia. A)
Moderate inflamed pterygium OS (patient
# 2); B) Resolving pterygium OS after 1-
week treatment with Azasite (Patient # 2).

A

B

Figure 2. A) Severe inflammation second-
ary to pterygium OD (Patient#4); B)
Resolving inflamed pterygium OD with
topical prednisolone (Patient#4).

A

B

Figure 3. A) Mild inflamed pterygium OS
(Patient # 5); B) Resolving inflamed ptery-
gium OS after 3 days treatment with
Azasite (Patient #5).

A
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twice day for first two days and once a day for
the rest of the two weeks. On the follow up visit
3 days later, the patient reported feeling better
with less irritation and redness (grade 1 con-
junctival hyperemia) (Figure 3B). Patient was
educated to continue taking topical
azithromycin for another week and to main-
tain lid hygiene regimen for long-term man-
agement. Ultraviolet light protection and sup-
plemental lubrication were also emphasized.

In summary, six out of the eight patients
reported and showed significant improve-
ments in ocular sign (less hyperemia) and
symptom (less burning or irritation) over the
period of one week (Figure 1), a few appreciat-
ed the relief at 3-day follow up visit (Figure 3).
One patient with severe ocular inflammation
did not respond well to Azasite and was suc-
cessfully managed with topical prednisolone
(Figure 2). Another patient (#6) was not com-
pliant to the treatment.

Discussion

Pterygium is a common ocular surface dis-
ease that manifests as a fibrovascular conjunc-
tival outgrowth encroaching onto the cornea. It
can cause astigmatism, ocular irritations, dry-
ness and unappealing cosmesis.11 The exact
mechanisms underlying its pathogenesis is
unclear, but it has been associated with various
chronic stimuli such as ultraviolet (UV) irradia-
tion, sawdust and wind exposure, and dry eye
disease.12-14 These insults may trigger common
inflammatory cascade mediated by nuclear fac-
tor kappa B (NF-kB) pathway which has recent-
ly been shown to be activated in pterygium.15

Topical azithromycin (1%) is approved by
FDA as a topical antibiotic for treatment of bac-
terial conjunctivitis, however it has been
shown recently to relieve inflammatory sign
and symptom of posterior blepharitis as meas-
ured by eyelid redness and meibomian gland
blockade.16 Furthermore, 1% azithromycin in
DuraSite, a mucoadhesive vehicle, achieved
high ocular surface tissue level.17

Azithromycin’s anti-inflammatory properties
have been shown to be mediated by its ability
to inhibit pro-inflammatory NF-kB activity in
lung carcinoma cell line6 and to suppress
zymosan-stimulated production of proinflam-
matory cytokines in human corneal epithelial
cells.18 These data support the hypothesis that
ocular surface disease whereby an inflamma-
tory cascade mediated by activation of the NF-
kB pathway, such as pterygium, may also be
inhibited and relieved by topical azithromycin. 

In the present study the majority (6/8) of our
patients with acute inflammation secondary to
pterygium responded beneficially with topical
azithromycin treatment for one week, whereas
severe manifestation (1/8) required topical

steroid. This is the first case series to show the
effectiveness of topical azithromycin in man-
aging acute mild to moderate inflammation
secondary to longstanding and progressive
pterygium. Although steroids are frequently
used to treat ocular inflammation, it is not
always desirable as in children and steroid
responders hence topical azithromycin can
serve as another effective remedy. In addition,
topical azithromycin can be used long term to
maintain healthy ocular surface and minimize
inflammatory recurrence.

The remarkable observation from the study
is that most of the study subjects (6/8) had
lived near the equator before immigrating to
the US. This finding is in line with various epi-
demiologic studies indicating that ethnicity
and/or geography is an independent predictor
of pterygium prevalence varying from 2.9% in
northern China to 31% in Lima, Peru (near the
equator).19,20 Despite major advances in surgi-
cal intervention of pterygium, many patients
are still suffered from the condition because of
surgical cost and concerns, and postoperative
recurrence can arise.9 Therefore, chronic med-
ical managements are still in demand for many
patients, especially low-income - patients with
pterygium. Long-term maintenance of healthy
ocular surface with lid hygiene and UV protec-
tion are crucial. Additionally, topical
azithromycin can also be a part of the regimen
for ongoing ocular surface care.

The limitation of this study is its small sam-
ple size and the lack of comparison groups, such
as control or steroid. Future study with larger
sample size and relevant comparison groups
would provide a further support to Azasite’s
anti-inflammtory properties and effectiveness
in management of inflamed pterygia.

In conclusion, this study provides the first
evidence that topical azithromycin could be
effective in clinical management of mild to
moderate inflammation secondary to ptery-
gium provoked by underlying chronic abnor-
malities of the ocular surface.
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