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Abstract

Purpose To assess the efficacy of oral

azithromycin in the treatment of chlamydial

conjunctivitis.

Methods We performed a retrospective study

in patients with clinically suspected

chlamydial conjunctivitis who underwent

conjunctival swab sampling for Chlamydia

direct fluorescent antibody (DFA) tests

between 1 January 2006 and 31 December 2006.

Patients with positive DFA results were orally

administered azithromycin once a week for 2

consecutive weeks. If DFA examinations still

showed positive results after 4 weeks,

additional azithromycin was orally

administered once. The DFA tests were

repeated 4 weeks later, and this was continued

until the DFA tests showed negative results.

Results Among the 67 suspected patients, 45

(67.2%) showed positive results from the DFA

tests, of whom 42 received treatment. After the

first 2 weeks, only 27 patients returned to the

clinic and completed the treatment. The test

results of 19 (70.4%) patients became negative

after the treatment with two weekly doses of

oral azithromycin. Among the remaining eight

patients, four (14.8%) needed an additional dose

of oral azithromycin, and the other four (14.8%)

required two additional doses. All 27 patients

tolerated the treatment well, with an adverse

event of mild gastritis in only one patient.

Conclusions Two weekly doses of oral

azithromycin were effective and well tolerated

in the treatment of chlamydial conjunctivitis.

However, more than one course of treatment

was necessary in some patients.
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Introduction

Chlamydia trachomatis is an obligate intracellular

Gram-negative eubacterium that can cause a

wide variety of diseases and constitutes a

considerable public health problem.

C. trachomatis serotypes A, B, Ba, and C cause

trachoma, which is endemic in many countries

and also the leading infectious cause of

blindness in the developing world.

C. trachomatis serotypes D–K cause adult or

neonatal inclusion conjunctivitis, and are

among of the major causes of sexually

transmitted diseases in the developed

countries.1,2 Inclusion conjunctivitis from

C. trachomatis infection can present as redness of

the eye with mucopurulent discharge, marked

hyperemia, papillary hypertrophy, and a

predominant follicular conjunctivitis.3,4 In the

1950s, tetracycline and erythromycin were

found to be effective against C. trachomatis and

replaced the less satisfactory sulpha drugs in

the treatment of trachoma.5 Since then, topical

tetracycline ointments have been widely

used in many countries to control trachoma.

The recommended treatment of trachoma is

topical tetracycline ointment twice daily for

4–6 weeks1 or oral tetracycline/doxycycline/

erythromycin for few weeks. However,

tetracycline ointment is irritating and difficult

to use, and therefore, the compliance may be

poor.1 The use of oral tetracycline, doxycycline,

or erythromycin treatment requires a course

of at least 7 days to 4 weeks and, thus, the

compliance may also be poor. Since the early

1990s, several studies have been reported that

single doses of oral azithromycin are effective

in the treatment of trachoma.6–9 The World

Health Organization now also advocates the

use of oral azithromycin in the ‘SAFE’ strategy

as an antibiotic for the control of trachoma

worldwide.10 For C. trachomatis-induced

inclusion conjunctivitis,11 because of its high
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prevalence and association with genital tract infection,

systemic treatment with oral antibiotics is preferred.12

Because azithromycin, an antibiotic, is intracellularly

active and exhibits excellent activity against C.

trachomatis in vitro,13 it is now also used for the treatment

of C. trachomatis-induced inclusion conjunctivitis and

even neonatal conjunctivitis.11,14 The efficacy of oral

azithromycin has already been shown in the treatment of

both trachoma6–9 and adult inclusion conjunctivitis11,15 in

many studies. Although Taiwan was once an endemic

area for trachoma in the 1950s and 1960s,16,17 the

prevalence of trachoma in children had decreased to 15%

in 1995.18 Factors such as the use of antibiotic ointments,

education in personal hygiene, and improvements in the

environment might have contributed to the decrease

in the disease prevalence in Taiwan, but some sporadic

cases of chlamydial conjunctivitis are still reported.

Therefore, we have evaluated the efficacy of oral

azithromycin in the treatment of patients with

chlamydial conjunctivitis in the setting of our clinic.

Materials and methods

We performed a retrospective and non-randomized

study to evaluate the efficacy of oral azithromycin in the

treatment of chlamydial conjunctivitis. We reviewed the

medical records of all patients with clinically suspected

chlamydial conjunctivitis at the outpatient clinic of Dr

Hou at National Taiwan University Hospital (NTUH)

between 1 January 2006 and 31 December 2006. If

patients had symptoms of eye redness, discharge, and

irritation with the presentation of follicular conjunctivitis,

conjunctival scarring, or corneal pannus formation, a

diagnosis for chlamydial conjunctivitis was considered.

We performed direct fluorescent antibody (DFA) tests for

Chlamydia by swabbing across the lower and upper tarsal

conjunctiva four times after topical application of 0.5%

proparacaine. Chlamydia DFA reagent (bioMérieux,

Marcy I’Etoile, France) was used for the DFA tests in the

central laboratory of our hospital. All of the DFA tests

were examined by the same experienced microbiologist

who was masked to the identities and clinical conditions

of the patients. Each DFA slide was read under a

fluorescent microscope and was observed for discrete

fluorescent chlamydial elementary bodies (EBs).

The DFA test was considered positive if X10 EBs were

counted per high-power field. All patients with positive

DFA results were orally administered azithromycin,

except those who were pregnant, lactating, or had a

history of allergy to macrolides. The patients were orally

administered azithromycin (1000 mg or 20 mg/kg) once a

week for 2 consecutive weeks, and the DFA tests were

repeated 4 weeks after the treatment. If the DFA tests still

showed positive results, an additional dose of

azithromycin was orally administered, and another DFA

test was performed again 4 weeks later. The augmented

treatment with oral azithromycin (administration of one

oral dose followed by DFA testing 4 weeks later) was

continued until the DFA tests showed negative results.

The adverse events recorded in the medical charts were

reviewed as well. The study was approved by the

institutional review board of NTUH, and followed the

guidelines of the Declaration of Helsinki Principles.

Results

A total of 67 patients (age range, 3–82 years) had

symptoms and signs suggestive of chlamydial

conjunctivitis. Among the 67 patients, 45 (67.2%, 95% CI,

55.9–78.4) had positive DFA test results. Of these 45

patients, 42 with positive results received treatment, and

the other 3 patients went abroad and did not receive

treatment. The baseline patient data are shown in Table 1.

After the first 2 weeks of treatment with oral

azithromycin, only 27 (64.3%, 95% CI, 49.8–78.8) of the 42

patients returned to the clinic and completed the

treatment course. We recalled the 15 patients who were

lost to follow-up after the first 2 weeks of treatment, and

9 patients claimed that they did not return to the clinic

because their eye symptoms improved significantly.

The remaining six patients could not be reached. After

the first 2 weeks of oral azithromycin treatment, the DFA

tests of 19 (70.4%, 95% CI, 53.2–87.6) of the 27 patients

were negative, and the other 8 (29.6%, 95% CI, 12.4–46.9)

patients whose DFA tests remained positive received

additional augmented treatment before the results of the

DFA tests became negative (Table 2). Among these eight

Table 1 Baseline patient data

Characteristics With azithromycin treatment Evaluated

No. of patients 42 27
Gender (male/female) 20/22 13/14
Age (years)a 36±22 40±22

aMean±standard deviation.

Table 2 Oral azithromycin treatment efficacy

Bacteriological efficacy (number of treatments
required)

No. of
patients

%

Two weekly doses of azithromycin (2) 19 70.4

Augmented doses of azithromycin
One augmented dose (3) 4 14.8
Two augmented doses (4) 4 14.8

Total efficacy 27 100
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patients with persistently positive DFA results, four

required a single augmented treatment and the other

four required two augmented treatments to achieve

negative DFA results. Of the 45 patients with positive

DFA test results, 3 (82, 76, and 63 years, respectively) had

superior tarsal conjunctival scarring, corneal opacity, and

pannus formation, which were consistent with the

presentation of advanced trachoma. All three patients

completed the oral azithromycin treatment; two of the

three patients required a single augmented treatment,

whereas the third patient (82 years old) required two

augmented treatments. All the remaining patients

(including the patients who were lost to follow-up) had

translucent follicles on both superior and inferior tarsal

conjunctiva without obvious conjunctival scarring or

corneal pannus formation. Because C. trachomatis

serotypes were not routinely examined in our central

laboratory, it was difficult to differentiate trachoma from

adult inclusion conjunctivitis by clinical presentation in

these patients, except in three patients with advanced

trachoma. In our study, we also analyzed the relationship

between age and treatment effect of oral azithromycin.

Older patients had a tendency to necessitate more

augmented treatments (Figure 1). The oral azithromycin

treatment was well tolerated by all patients. Only one

patient had an episode of transient mild gastritis, and no

other severe adverse events were observed.

Conclusion

C. trachomatis is one of the most commonly found

infectious agents causing chronic conjunctivitis, and it

can be subdivided into 15 serovars. Though different

groups of serovars show unique tissue tropisms, they are

not tissue selective.19 Clinically, it is difficult to diagnose

the initial stages of trachoma or inclusion body

conjunctivitis except by laboratory testing and

confirmation.19 Because serotyping is not routinely

performed in our hospital, we were not able to

differentiate the serovars of C. trachomatis in our patients.

In our study, we used the DFA test because it is a rapid,

sensitive, and simple method for the diagnosis of

Chlamydia infection.20 Though the DFA test might be a

little less specific with more false-positive results

compared with C. trachomatis culture for test-of-cure

analysis, DFA may be useful in the initial testing of

patients after antimicrobial therapy.21 In a previous study

by Schachter et al 8, a marked decrease in C. trachomatis

infection in endemic areas was achieved by the use of

oral azithromycin once a week for 3 weeks. In our

outpatient clinic, we initially attempted to treat our

patients with oral azithromycin once a week for 2 weeks,

after the diagnosis was confirmed positive by the DFA

results. The review of the medical records revealed that

the bacteriological eradication rate was high after the first

2-week course of oral azithromycin treatment (70.4%,

95% CI, 53.2–87.6), but not as high as reported

elsewhere.11,15 For example, Katusic et al11 reported a

C. trachomatis eradication rate as high as 92% with only

a single dose of oral azithromycin. They evaluated the

eradication rate of C. trachomatis 10–12 days after the

initial treatment, which was 2–3 weeks earlier than in our

study. Thus, the possibility of re-infection and relapse of

the disease may account for different eradication rates in

our patients. Moreover, patients with persistent infection

and clinical symptoms tended to return for follow-up

and further treatment. In our study, we had a high rate of

patients who were lost to follow-up (35.7%, 95% CI,

21.2–50.2) after the first treatment. This may also explain

the relatively low rate of eradication of Chlamydia after

the first treatment in our patients. In this study, we

attempted to recall the 15 patients who were lost to

follow-up after the first 2 weeks of treatment and were

thus excluded from our study to check their final DFA

results before the study data analysis. As none of them

returned for examination, we were unable to know the

final DFA status of these excluded patients.

Furthermore, because most of these patients were lost

to follow-up for more than 6 months, some potential

bias associated with this lag, including the disease

relapse, re-infection, or lack of adequate augmented

treatments, might also influence the final DFA results of

these patients. As these 15 patients were lost to follow-

up after the first oral azithromycin treatment in our

study, a worst-case scenario sensitivity analysis was

performed assuming that all 15 patients still had

positive DFA results after the first treatment. This

resulted in a treatment efficacy of 45.2% (95% CI,

30.2–60.3) after the first 2 weeks of oral azithromycin. In

contrast, if the DFA results for all 15 patients had been

negative after the first oral azithromycin treatment,

the best-case scenario sensitivity analysis would have
Figure 1 Relationship between age groups and required
duration of oral azithromycin treatment.
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resulted in a treatment efficacy of 81.0% (95% CI,

69.1–92.8).

In our study, approximately 30% of the patients still

had positive DFA results even after the 2-week course of

weekly oral azithromycin treatment, suggesting that

these patients required augmented treatments.

Augmented oral azithromycin treatments were necessary

in some patients for several reasons. First, patients’ poor

compliance might be taken into consideration, but it

seems unlikely as these patients were administered oral

azithromycin once a week only. Second, the possibility of

relapse or re-infection in these patients could not be

completely ruled out. As C. trachomatis is contact

transmitted, any infected family member might have

been the source of re-infection if they were not treated. In

our opinion, all patients should be advised to inform

their family members to undergo diagnostics and

treatment for possible chlamydial infection. Third, in the

treatment of trachoma worldwide, researches had found

that rounds of mass treatment with single-dose

azithromycin in trachoma-hyperendemic areas cannot

eliminate trachoma or ocular C. trachomatis but can lower

the incidence of infection in the long term.22–24 In our

study, there might also have been some patients with

very high loads of C. trachomatis for whom a 2-week

course of weekly azithromycin might have been

insufficient to eradicate the infection. For these patients,

augmented azithromycin may help eliminate the

infection. Fourth, in this study, we used the Chlamydia

(genus)-specific reagent (bioMérieux) for the DFA tests

rather than the C. trachomatis-specific major outer

membrane protein reagent for the detection of

chlamydial infection in the central laboratory of our

hospital. It means that trachomatis and non-trachomatis

Chlamydia (ie, C. pneumoniae and C. psittaci) are difficult to

be distinguished by our DFA tests. It is possible that

some of our patients who needed augmented treatments

might be due to non-trachomatis Chlamydia infection, as

non-trachomatis chlamydial conjunctivitis is thought

more common than previously understood, and a longer

course of antibiotic treatment than C. trachomatis

infection was considered necessary to eradicate the

organism.25,26

In this study, we also observed that older patients had

a tendency to require more augmented treatments, but

the number of patients was too small to draw a definite

conclusion. Further well-powered clinical studies with a

larger number of participants are required to confirm this

association.

The results of this study suggest that in the treatment

of chlamydial conjunctivitis oral azithromycin treatment

is effective and well tolerated. However, augmented oral

azithromycin treatment may be necessary in some

patients before chlamydial conjunctivitis can be treated.
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