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ABSTRACT A prospective cohort study was made of 386 first-grade primary-school children in Oman with
active trachoma and 386 matched controls without trachoma. All children were educated about trachoma
prevention. In addition, trachoma cases were treated with a single dose of oral azithromycin (20 mg/kg).
Trachoma status was evaluated after 6 weeks, 6 months and 12 months. The follicles and inflammatory signs
of active trachoma resolved 6 weeks or more after azithromycin treatment. The protection against subse-
quent trachoma infection cycles was optimal at 6 months (85.2% of cases, 99.0% of controls infection-free)
but declined at 12 months (66.7% of cases, 98.2% of controls infection-free). Clinical evaluation seems to be
a useful tool to evaluate the response of azithromycin to active trachoma cases in schoolchildren in a
country with limited resources.

Issue du traitement du trachome évolutif par l’azithromycine chez des écoliers omanais
RESUME Une étude de cohorte prospective a été réalisée à Oman chez 386 écoliers en première année de
primaire présentant un trachome évolutif et 386 témoins appariés sans trachome. Tous les enfants avaient
été sensibilisés à la prévention du trachome. En outre, les cas de trachome ont été traités avec une dose
unique d’azithromycine orale (20 mg/kg). Une évaluation du trachome a été effectuée après six semaines,
six mois et douze mois. Les follicules et les signes inflammatoires du trachome évolutif se sont résorbés six
semaines ou plus après le traitement par l’azithromycine. La protection contre les cycles suivants d’infection
trachomateuse était optimale à 6 mois (85,2 % de cas, 99,0 % des témoins sans infection) mais diminuait à
12 mois (66,7% des cas, 98,2 % des témoins sans infection). L’évaluation clinique semble être un instrument
utile pour évaluer la réponse à l’azithromycine des cas de trachome évolutif chez les écoliers dans un pays
dont les ressources sont limitées.
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Introduction
Trachoma is still a leading infectious cause
of blindness and ocular morbidity in the
world [1]. In the policy document Vision
2020—the right for sight the World Health
Organization has recommended that tra-
choma should be prioritized in national pro-
grammes [2]. The goal of elimination of
blinding trachoma by 2020 could be
achieved by adopting the SAFE trachoma
control strategy (S: surgery for trichiasis,
A: antibiotic treatment of active trachoma,
F: facial cleanliness and E: environmental
improvement) [3]. The global estimates in
2002 by the WHO suggest that nearly 84
million active trachoma cases need antibiot-
ic treatment, 7.6 million trichiasis cases
should be managed surgically and around 3
million cases of blindness are due to com-
plications of trachoma. The Eastern Medi-
terranean Region has 11% of the active
trachoma global pool and 22% of the trich-
iasis global pool [4]. A community-based
study in Oman in 1996–97 showed that the
population prevalence of active trachoma
across all ages was 2.2% and that 1% of
the population was suffering from tra-
chomatous trichiasis [5].

Ocular infection with Chlamydia tra-
chomatis can be effectively treated with
oral azithromycin, which reaches therapeu-
tic concentrations in ocular tissue at a dose
of 20 mg/kg body weight [6]. Oral azithro-
mycin also seems to have prophylactic
properties. The 90% minimal inhibitory
concentration for C. trachomitis can be de-
tected in conjunctival tissues 14 days after
administration of azithromycin. Hence,
during this period, a child remaining at risk
is likely to be protected from a second in-
fection cycle [7]. The Nepal study showed
that both targeted and mass treatment strat-
egies using azithromycin significantly re-
duced the levels of trachoma in children 6
months after treatment [8].

The World Health Organization through
the Global Alliance for Trachoma Control
Initiative has provided this drug to many
developing countries [9]. Both clinical and
laboratory studies have shown that oral
azithromycin treatment produces a high a
clinical response, has minimal side-effects
and achieves good compliance [10–15]. In
1999 the national eye health care pro-
gramme at the Ministry of Health in the Sul-
tanate of Oman introduced azithromycin
for the treatment of active trachoma cases
among first-grade primary children in all
Omani schools. However, prior to the in-
troduction of azithromycin treatment, no
information was available on the clinical re-
sponse to this regimen among the Omani
population.

The present study was undertaken to
evaluate the effect of single-dose azithro-
mycin treatment on Omani schoolchildren
with trachoma after 6 weeks, 6 months and
12 months compared with a randomly se-
lected and matched control group of
healthy children without treatment. It was
hoped that the findings of the study would
enable a review of the trachoma control in-
itiatives in Oman.

Methods
Sample
The study was a prospective cohort analyt-
ical clinical study. All first-grade primary
pupils in all the government schools in
Oman (out of an annual school population
of nearly 42 000 pupils) were screened
during 2000–01. All children with active
trachoma were entered in the study; 5%
were lost to follow-up, leaving 386 cases.
To control for trends in the disease over
time, a pupil of the same age, sex and
school class but without active trachoma
was matched to each case using random
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numbers and enrolled in a control group
who received no treatment.

Investigators
The field staff and the supervisors of the
eye health care programme were qualified
medical graduates related to the school
health programme; all were trained in stan-
dard eye examination. The average experi-
ence of the school health doctors was 42
months. The supervisors had more than 10
years of experience. Supervision of each
phase of the study at regional and central
level was carried out by the investigators.

Data collection
The field investigators visited all schools of
their allotted area. They explained the pur-
pose of screening and the revised regimen
for active trachoma to the school authori-
ties. Verbal consent of the school principal
was obtained to undertake the screening
and treatment. All first-grade primary pu-
pils were listed and eye examination was
performed in the classroom.

Standard tools for clinical examination
and reporting were used. A focusing torch
and 2.5 × ophthalmic loupe were used to
examine the eye for trachoma. A swab stick
was used to evert the eyelid. Spirit swabs
were used to clean the fingertips of the ex-
aminer to avoid cross-infection.

The trachoma grades used in this study
were those recommended by the World
Health Organization [16] and specified in
the 10th revision of the International clas-
sification of diseases [17]. More than 5 fol-
licles of > 0.5 mm in size on the tarsal
conjunctiva in either eye was classified as
trachomatous inflammation, follicular
(TF). Pronounced inflammatory thickening
of the tarsal conjunctiva that obscured
more than half of the normal deep tarsal
vessels was considered as trachomatous
inflammation, intense (TI). If one eye had

TI and the other eye had TF, the child was
classified as having TI. Presence of scar-
ring in the tarsal conjunctiva was defined as
trachomatous conjunctival scarring (TS).
Absence of TF and TI grades or presence
of TS at the time of follow-up was consid-
ered as successful outcome of the treat-
ment. Presence of TF or TI on follow-up
after 6 weeks and 6 months was consid-
ered as non-response to the treatment.
Presence of TF and TI after 1 year was
considered as either non-response to the
treatment or re-infection.

A standard pre-tested form was used to
record personal details and trachoma sta-
tus. Children with active trachoma were
weighed using a standard calibrated weigh-
ing machine. The quantity of azithromycin
was calculated using 20 mg/kg body
weight. To ensure that child was not aller-
gic to routine medicines, the school health
records were consulted. After the child’s
breakfast, an azithromycin suspension was
prepared and given orally in the required
dose. Any side-effects within 24 to 48
hours were recorded and these children
were referred to the primary health centre.

During the follow-up visits at 6 weeks,
6 months and 12 months, a detailed eye ex-
amination to note trachoma status was per-
formed by eye health care supervisors who
were blind to the treatment status of the
children. Information on each follow-up
visit was collected on a standard form.
New cases of active trachoma found dur-
ing follow-up in cases or controls were
treated with oral azithromycin.

Both cases and controls were exposed
to health education about facial cleanliness
and environmental improvement.

Data analysis
The data was computed using Epi-Info,
version 6. The data was cleaned and
checked for consistency. Analysis of the
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study data was carried out using SPSS,
version 9. The frequencies and their per-
centage proportions along with the 95%
confidence intervals (CI), odds ratio (OR)
and relative OR were calculated for valida-
tion.

Ethical considerations
As per the Helsinki Declaration for Interna-
tional guidelines for biomedical research
involving human subjects issued in 1992,
the following issues were addressed in this
study. The consent of administrators in the
Ministry of Health and schools were ob-
tained. The children with eye problems de-
tected during the study were provided with
free treatment. The results of this study
were used for the improvement of eye care
of the study subjects and the national pro-
gramme. The confidentiality of the study
results was maintained.

Results
A total of 386 active trachoma cases de-
tected in school screening in Oman and 386
randomly selected pupils without active
trachoma at the time of screening were en-
tered in the study.

The distribution of the cases by sex and
region is given in Table 1: 207 (53.6%)
were girls, 179 (46.4%) boys. The per-
centage of the cases in each region were:
47.7% in Dhakhiliyah, 27.7% in North
Sharqiyah, 5.4% in South Sharqiyah,
10.1% in North Batinah and 9.1% in South
Batinah.

At the start of the study, 375 (97.2%) of
the cases were classified as TF and 9
(2.3%) as TI. Two children had less than 5
follicles of more than 0.5 mm size in the
tarsal conjunctiva (TF°).

Table 2 shows the trachoma status of
cases at 6 weeks, 6 months and 12 months
after azithromycin treatment compared

with controls. Peak response to the
azithromycin regimen was observed at 6
months (85.2% of cases with no active
trachoma) and had declined by 12 months
(66.6% of cases with no trachoma).

The trachoma status by sex is given in
Table 3. Response to azithromycin treat-
ment was significantly higher among girls
than boys, especially at 6-months follow-

Table 1 Distribution of the trachoma cases in
6-year-old schoolchildren by sex and region
of Oman

Region Males Females
No. % No. %

Dhakhiliyah 77 43.0 107 51.7

North Sharqiyah 51 28.5 56 27.1

South Sharqiyah 10 5.6 11 5.3

North Batinah 18 10.1 21 10.1

South Batinah 23 12.8 12 5.8

Total 179 100.0 207 100.0

 Table 2 Active trachoma status of cases and
control children at different follow-up times
after azithromycin treatment

Follow-up Active No active 95% CI
interval trachoma trachoma

No. No. %

Cases
(n = 386)

6 weeks 151 235 60.9 54.7–67.1
6 months 57 329 85.2 81.4–89.0
12 months 129 257 66.6 60.9–72.5

Controls
(n = 386)

6 weeks 4 382 99.0 98.0–100.0
6 months 2 384 99.5 98.8–100.0
12 months 4 382 99.0 98.0–100.0

n = total number of children.
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up (91.8% of girls with no active trachoma
compared with 77.0% of boys).

Discussion
More than 95% of the active trachoma cas-
es among first-grade Omani primary
schoolchildren were enrolled in this study.
In Oman, primary schooling is free and
compulsory. Therefore, the study popula-
tion is likely to be representative of the pop-
ulation of 6-year-old Omani children with
and without active trachoma. The cases
and the controls were from the same
school class, age and sex and thus all fac-
tors except the presence of active tracho-
ma and its standard treatment are likely to
be similar in both groups. The investigators
were experienced in trachoma grading and
eye examination, which minimized the
chances of misclassification, and use of the
WHO trachoma grading reduced the risk of
misclassification bias. Regional compari-
sons were not made because the samples in
some regions were small and the overall

prevalence of active trachoma was only
around 1%.

There were some limitations to the
study. Success and failure of treatment
was assessed by clinical evaluation and not
by laboratory tests and thus the outcomes
might differ from studies that measure cure
rate by laboratory tests. Due to the large
number of staff involved in the screening,
individual variation in the interpretation of
trachoma cannot be ruled out, despite ef-
forts for standardization. Children in the
control group found to have active tracho-
ma during follow-up were given treatment
and this might have caused a slight under-
estimation of active trachoma rates in the
control group during subsequent examina-
tions.

The active trachoma status at follow-up
was used to determine the clinical cure rate
of azithromycin. Other factors such as im-
proved health education in schools, focus-
ing on face washing practices and
sanitation habits, could also have contribut-
ed to the reduction of active trachoma

 Table 3 Active trachoma status of cases and control children by sex at different
follow-up times

Follow-up interval No active trachoma OR 95% CI Relative
Male (n = 179) Female (n = 207) OR

No. % No. %

Cases
6 weeks 98 54.7 137 66.2 1.62 1.05–2.49 1.0
6 monthsa 138 77.0 190 91.8 3.22 1.69–6.19 2.0
12 monthsb 94 52.6 155 75.0 2.70 1.72–4.24 1.7

Controls
6 weeks, 6 months
and 12 months 177 98.9 205 99.0 1.16 0.12–11.61 NA

n = total number of children.
aFollow-up information on sex was missing for 1 child.
bFollow-up information on sex was missing for 8 children.
NA = not applicable.
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rates. However, in a short span of 1 year
these other factors are unlikely to have
made a substantial impact. Therefore, the
reduced active trachoma rate on follow-up
is most likely the result of the therapeutic/
prophylactic effect of azithromycin treat-
ment. The presence of less than 1% active
trachoma cases among controls at follow-
up suggests that trachoma infection cycles
are repeated in the community.

The large numbers of TF cases
(97.2%) and only 2.3% of cases with TI
grade suggest that the communicable stag-
es of trachoma among 6-year-old Omani
children are of mild intensity. The presence
of some cases with less than 5 follicles in a
trachoma endemic area favours inclusion
of the TF° stage in the trachoma grading
system. It could help the primary care staff
in monitoring azithromycin distribution and
evaluating the treatment outcome.

In the present study, around 40% of
children still had signs of active trachoma
(mainly follicles) after 6 weeks of treat-
ment. A study in Gambia showed a clinical
cure rate of 78% after 6 weeks [10] and
85% after 6 months. In other studies,
where confirmation was based on clinical
as well as laboratory tests, azithromycin
was confirmed to have high rates of clinical
cure as well infection reduction. The cure
rate was reported to be 100% by 6 months
in Saudi Arabia [11,18]. The infection rate
was 5% after 2 months and 9% after 1 year
through the immunofluorescence staining
method. In Gambia, the cure rate was
65.4% measured using Giemsa staining and
direct immunofluorescence staining [10].
The reduction in clinical activity was ob-
served in 82% of the sample. Cases were
tested by the lignase chain reaction method
in Egypt [12], Gambia [10] and Tanzania
[13]. Thus, the observation of rising clini-
cal cure rate in the present study matches
that of other studies. However, the low rate

of clinical cure after 6 weeks does not
match with high cure rates reported in oth-
er studies. This could be due to late resolu-
tion of trachoma follicles among the Omani
children. A positive association of human
leukocyte antigens (HLA) with susceptibili-
ty to blinding trachoma has been found in
Omanis [19]. Genetic difference and the
presence of different serologically typed
Chlamydia spp. organisms could be the
reason for the difference in trachoma se-
verity and drug response in Oman.

The study of Egyptian children [13] had
shown a clinical cure rate of 35% after 2
months of azithromycin treatment. Howev-
er, using laboratory tests (immunofluores-
cence), the infection rate was found to
decline from a pre-treatment rate of 33% to
5% at 2 months and 9% at the end of 12
months. Although in the present study the
follow-up based on clinical examination af-
ter 6 weeks of treatment showed a high
number of active trachoma cases, these
may have the potential to infect others and
may resolve clinically with time. A separate
study to determine the cure rate of azithro-
mycin treatment in Oman using laboratory
testing for C. trachomatis should be under-
taken.

As the tissue concentration of the drug
gradually declines, the prophylactic role of
azithromycin treatment declines with time
[15]. Thus, at 12 months after treatment, in
the absence of immunity against trachoma
organisms, a person is at-risk for re-infec-
tion. The presence of TF and TI after 12
months observed in this study may be due
to non-response to azithromycin or could
be evidence of subsequent infection cycles.

Due to its affordability, repeatability and
easy implementation, clinical evaluation
seems to be the most practical method of
evaluating the response to trachoma treat-
ment at the primary care level. Clinical eval-
uation as used in this study could be a
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monitoring tool to evaluate the impact of
the ‘A’ antibiotic component of the ‘SAFE’
strategy for trachoma control in developing
countries. However, the study findings
suggest that clinical response to azithromy-
cin should be evaluated after 6 months
rather than after 6 weeks. Thus, annual
school screening to identify and treat chil-
dren with active trachoma should include
follow-up of these positive cases after 6
months to evaluate their trachoma status
and give a second dose of oral azithromy-
cin if required.

The clinical cure rates in girls were sig-
nificantly higher than in boys on follow-up
at 6 weeks, 6 months and 12 months, espe-
cially at 6 months. In Oman, although ac-
tive trachoma rates in both male and female
children were reported to be equal, the
blinding trachoma rate was significantly
higher in females than males (unpublished
report to WHO). Sex-related factors might
influence the inflammatory response to tra-
choma infection in the Omani population.

The active trachoma rate of around 1%
in first-grade Omani children suggests that,
despite the high trachoma rates in the past,
the infection pool in children might be de-
clining and the country may be in an epide-
miological transition phase. Although the
active trachoma cases in Oman clinically fit
the standard trachoma grading, the role of
C. trachomatis in inflammatory conjuncti-
val response might be different to other tra-
choma-endemic countries. A detailed

pathological and microbiological study
would enable scientists to understand the
pathogenesis of trachoma in Oman and
other countries with a similar trend of rapid
decline of trachoma.

Conclusions
This study found a high clinical cure rate of
a single-dose oral azithromycin for active
trachoma among first-grade Omani school-
children both at short- and long-term
follow-up. The active trachoma cases de-
tected among control children during fol-
low-up at 6 months and 1 year suggests
active disease among contacts. Trachoma
follicles resolve late after oral azithromycin
treatment in Omani children. Clinical evalu-
ation after 6 months seems to be a reliable
tool for monitoring the impact of the ‘A’
(antibiotic) component of ‘SAFE’ tracho-
ma control initiatives.

Acknowledgements
The authors acknowledge the support giv-
en by the Ministry of Health, both at nation-
al and regional levels to undertake this
study. The staff of the school health and
eye health care programme have worked
hard for the success of this study. We
thank the school authorities and the Omani
schoolchildren for their support and partic-
ipation.

References

1. Taylor KI, Taylor HR. Distribution of
azithromycin for the treatment of tra-
choma. British journal of ophthalmology,
1999, 83:134–5.

2. Resnikoff S, Pararajasegaram R. Blind-
ness prevention programmes: past,
present, and future. Bulletin of the World

Health Organization, 2001, 79(3):222–
6.

3. Report of the third meeting of the WHO
Alliance for the Global Elimination of Tra-
choma, Ouarzazate, Morocco, 19–20
October 1998. Geneva, World Health Or-
ganization, 1999 (WHO.PBL/GET/99.3.).

16 Outcome of azithromycin.pmd 3/3/2005, 12:14 AM1032



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 1033

4. Mariotti S. Ultimate intervention goals for
trachoma control. VISION 2020 regional
planning workshop, Cairo, 14–17 De-
cember 2003. Cairo, World Health Orga-
nization, 2003:13.

5. Khandekar R et al. The prevalence and
causes of blindness in the Sultanate of
Oman: the Oman Eye Study (OES). Brit-
ish journal of ophthalmology, 2002,
86(9):957–62.

6. Taylor H R et al. The epidemiology of in-
fection in trachoma. Investigative oph-
thalmology and visual science, 1989,
30:1823–33.

7. Tabara KF et al. Ocular levels of azithro-
mycin. Archives of ophthalmology, 1998,
116:1625–8.

8. Holms SO et al. Comparison of two
azithromycin distribution strategies for
controlling trachoma in Nepal. Bulletin of
the World Health Organization, 2001, 79
(3):194–200.

9. Report of the fourth meeting of the WHO
Global Alliance for the Global Elimina-
tion of Trachoma, Geneva, Switzerland,
1– 2 December 1999. Geneva, World
Health Organization, 2000:30–2 (WHO/
PBD/GET/00.9).

10. Bailey RL et al. Randomised controlled
trial of single dose azithromycin in treat-
ment of trachoma. Lancet, 1993, 342:
453–6.

11. Tabbara KF et al. Single dose azithro-
mycin in the treatment of trachoma. A
randomized, controlled study. Ophthal-
mology, 1996, 103(5):842–6.

12. Dawson CR et al. A comparison of oral
azithromycin with topical oxytetracy-
cline/polymyxin for the treatment of tra-
choma in children. Clinical infectious
diseases, 1997, 24:363–8.

13. Schachter J et al. Azithromycin in control
of trachoma. Lancet, 1999, 354:630–5.

14. Bowman R et al. Operational compari-
son of single dose azithromycin and topi-
cal tetracycline for trachoma. Inves-
tigative ophthalmology and visual sci-
ence, 2000, 5:515–27.

15. Lietman T et al. Clinically active tra-
choma versus chlamydia infection. Medi-
cal journal of Australia, 2000, 172:93–4.

16. Thylefors B et al. A simple system for the
assessment of trachoma and its compli-
cations. Bulletin of the World Health Or-
ganization, 1987, 65(4):477–83.

17. International statistical classification of
diseases and related health problems,
10th revision. Geneva, World Health Or-
ganization, 1992.

18. Karcioglu ZA et al. Pharmacokinetics of
azithromycin in trachoma patients: se-
rum and tear levels. Ophthalmology,
1998, 105(4):658–61.

19. White AG et al. HLA antigen in Omanis
with blinding trachoma: markers for dis-
ease susceptibility and resistance. Brit-
ish journal of ophthalmology, 1997, 81:
431–4.

16 Outcome of azithromycin.pmd 3/3/2005, 12:14 AM1033


