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Background

Description of the condition

Trachoma is the leading infectious cause of blind-
ness worldwide. Recurrent infection by the bacterium
Chlamydia trachomatis produces a chronic keratocon-
junctivitis (inflammation affecting both the conjunc-
tiva and cornea) referred to as Active Trachoma. The
infection is spread from person to person by fingers
and clothes used to wipe away eye discharge. It is also
transmitted through fly-eye contact (1). The repeated
cycle of infection and inflammation causes the inner
surface of the upper eyelid to scar. Progressive scarring
results in distortion and shortening of the inside of the
eyelid. As the lid margin turns inward (entropion) it
causes the eyelashes to also turn inwards and touch the
surface of the eye, a condition known as trachomatous
trichiasis. This condition can damage the cornea by
direct trauma and secondary bacterial infection unless
corrected surgically, by rotating the lid margin and
lashes away from the eye. Without surgical correc-
tion, blinding corneal opacification can develop (2).
Although trachoma is easily controlled, blindness from
trachoma is essentially irreversible.

The World Health Organization (WHO) lists the
national trachoma prevalence estimates for 52 endemic
countries (http://globalatlas.who.int/globalatlas): appr-
oximately 460 million people are at risk for blind-
ing trachoma; 63 million have active trachoma; and
9.5 million have unoperated trichiasis. It has also been
estimated that trachoma is responsible for 3.6% of
global blindness (approximately 1.3 million people)
making it the world’s leading cause of preventable
blindness (3).

Description of the interventions

WHO has adopted an integrated control strategy
to prevent blindness from trachoma and to control
trachoma transmission. The strategy has the name
‘SAFE’ and consists of: Surgery to correct trachoma-
tous trichiasis; Antibiotics to treat active infections
and reduce the community reservoir of infection; and
Facial cleanliness and Environmental change to sup-
press transmission by modifying factors that favour it
(4,5).

How the interventions might work

Surgery is usually the first component of the SAFE
strategy to be implemented, as it can stop corneal
damage from progressing, and hence prevent blindness
in those at immediate risk, before irreversible corneal
opacification has occurred (6). Epilation (plucking the
eyelashes) and eyelid taping (forcing eyelashes back
to the correct position and holding them with sticking
plaster) can be used in lieu of surgery, although the
long-term efficacy of these interventions in preventing
blindness is not certain. The most common surgical
procedures are bilamellar tarsal rotation (full thickness

incision through the eyelid), posterior lamellar tarsal
rotation (incision only through the scarred tarsal plate
and conjunctiva) and tarsal advance and rotation
(incision in the tarsal plate and rotation of the terminal
portion, in which the upper part of the tarsus is
separated from the anterior lamellar and advanced) (6).
All of the surgical procedures reverse the in-turned
lashes characteristic of trachomatous trichiasis so that
they are returned to their original, outward-pointing
position.

For treatment with antibiotics, the WHO currently
recommends either: (a) 1% tetracycline eye ointment
twice a day for six weeks applied topically on the inner
surface of the lower eyelid, or (b) a single oral dose
of azithromycin (1000 mg for an adult and 20 mg/kg
for children) (7). Antibiotics effectively treat current
infections and are used for both individual treatment
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Table III. Severe trachoma
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Table IV. (Continued)

Author/
year

Intervention and
comparison No. subjects

Control group
risk Risk difference

Relative risk
(95% CI) Comments

Dawson 1969ii
(26)

Treatment: oral
trisulfapyrimidines 3 daily
during 3 consecutive weeks
Comparison: lactose-placebo
3 daily for 3 consecutive
weeks

3 mo.
29 71.4% −0.25 (−0.59,

0.10)
0.65 (0.35, 1.23)

Hoshiwara 1973
(27)

Treatment: oral doxycycline
once daily for 5 consecutive
days every week up to 28
doses in 40 days
Comparison: placebo once
daily for 5 consecutive days
every week up to 28 doses in
40 days

3 mo.
103 53.7% −0.05 (−0.24,

0.15)
0.81 (0.63, 1.04)

Oral versus topical antibiotic
Dawson 1997
(28)

Treatment 1: oral
azithromycin (1 dose of
20 mg/kg)
Treatment 2: oral
azithromycin (1 dose/week
for 3 weeks)
Treatment 3: oral
azithromycin 1 dose every
4 weeks for 6 doses)
Comparison: topical
oxytet/polymyxin + oral
placebo once daily for 5
consecutive days every
28 days for 6 times

3 mo.
160

12 mo.
138

7.3%

15.2%

−0.03 (−0.12,
0.06)

−0.08 (−0.22,
0.05)

0.57 (0.14, 2.30)

0.44 (0.15, 1.29)

Schachter 1999i
(21)

Treatment: oral azithromycin
once a week for 3 weeks
(adults 1g, children 20 mg/kg)
Comparison: oxytetracycline
once daily for 6 weeks

3 mo.
1782

12 mo.
1914

4.5%

6.2%

−0.04 (−0.05,
−0.02)

−0.03 (−0.05,
−0.01)

0.22 (0.11, 0.44)

0.48 (0.31, 0.74)

Community-wide
treatment

Schachter 1999ii
(21)

Treatment: oral azithromycin
once a week for 3 weeks
(adults 1 g, children
20 mg/kg)
Comparison: oxytetracycline
once daily for 6 weeks

3 mo.
1453

12 mo.
1126

13.6%

13.5%

−0.07 (−0.10,
−0.04)

−0.05 (−0.09,
−0.01)

0.51 (0.37, 0.70)

0.62 (0.44, 0.87)

Community-wide
treatment

Schachter 1999iii
(21)

Treatment: oral azithromycin
once a week for 3 weeks
(adults 1 g, children
20 mg/kg)
Comparison: oxytetracycline
once daily for 6 weeks

3 mo.
2538

12 mo.
2236

6.2%

8.0%

−0.02 (−0.04,
0.00)

0.00 (−0.02, 0.02)

0.68 (0.49, 0.95)

1.01 (0.76, 1.35)

Community-wide
treatment

Darougar 1980b
(25)

Treatment 1: topical
oxytetracycline twice daily for
7 consecutive days every
month for 12 months
Treatment 2: doxycycline
one dose per month for
12 months
Comparison: vitamin pills 1
dose per month for
12 months

3 mo.
82

12 mo.
82

2.6%

2.6%

0.13 (0.01, 0.25)

−0.03 (−0.05,
0.00)

6.05 (0.78, 46.95)

2.59 (0.28, 23.88)

Active Trachoma

Antibiotics and active trachoma

One review examined the antibiotic arm of the
SAFE strategy by measuring the effects of antibi-
otic treatment on both active trachoma and Chlamy-
dia trachomatis infection of the conjunctiva (defined

as a positive nucleic acid amplification test result
from an ocular swab) (2). There were 15 included
trials that randomized 8,678 participants and looked
for the presence of active trachoma at either three
or 12 months after starting treatment. The review
divided the analysis of studies into those who received
any antibiotics (topical or oral) versus placebo/no

Copyright  2007 John Wiley & Sons, Ltd. Evid.-Based Child Health 2: 943–964 (2007)
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treatment and those who received oral versus topi-
cal antibiotics. Trial participants were usually resident
in areas where trachoma is endemic, but were from
a number of different countries and resided in vari-
ous locations, including villages and boarding schools.
One set of studies randomized entire communities
rather than individuals to the intervention (21). The
WHO currently recommends either topical tetracycline
or oral azithromycin for individual and mass treatment
of trachoma, although the studies have used various
antibiotic treatment regimens.

(A) Antibiotics versus placebo/no treatment Summary statistics
could not be performed in studies where oral and
topical antibiotics were compared with placebo or with
no treatment due to the degree of heterogeneity.

(I) Active trachoma at three months
When measuring the effect of treatment with antibi-

otics on active trachoma at three months, the point
estimates were consistent with the antibiotics having
an effect with a risk reduction. The results were as
follows:

(a) any antibiotic
(i) RR < 1 in six trials (P < 0.05)

(ii) RR < 1 in two trials (non significant
(n.s.))

(iii) RR > 1 in one trial (n.s.)
(b) oral antibiotics

(i) RR < 1 in three trials (P < 0.05)
(ii) RR < 1 in two trials (n.s.)

(iii) RR > 1 in one trial (n.s.)
(c) topical antibiotics

(i) RR < 1 in four trials (P < 0.05)
(ii) RR < 1 in one trial (n.s.)

(iii) RR > 1 in one trial (n.s.)
(II) Active trachoma at 12 months

The relative risks of study participants exhibiting
active trachoma at 12 months after treatment with
antibiotic were consistent with there being no effect of
antibiotics at 12 months. The results are as follows:

(a) any antibiotic
(i) RR < 1 in three trials (P < 0.05)

(ii) RR > 1 in three trials (n.s.)
(b) oral antibiotics

(iii) RR < 1 in one trial (P < 0.05)
(iv) RR < 1 in one trial (n.s.)
(v) RR > 1 i(

< < 0.
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Oral antibiotics versus topical antibiotics

There were five trials assessing oral versus topi-
cal antibiotics on C. trachomatis infection. At three
months, a significant reduction in relative risk was
found in three of the four trials that compared
azithromycin to a topical antibiotic whilst the fourth
showed a non-significant reduction (21,28). At 12
months, there was a significant reduction in two tri-
als, Dawson et al. found some reduction and Schachter
et al. showed some increase (21,28). The fifth trial
compared oral doxycycline with topical oxytetracy-
cline and found a non-significant increase at both three
and 12 months (25).

Process indicators

Active and severe trachoma and evidence of infection
with Chlamydia trachomatis are the endpoints of most
trials and have been discussed above. However, the
reviews also assessed process indicators (clean faces
and fly-eye contact) that are not in the tables and are
reported in the narrative below.

Clean faces

In the only face-washing study that addressed this
outcome, the percentage of children with clean faces
increased in both the combination face washing plus
antibiotic villages and the antibiotic alone villages, in
comparison to the controls (17). The effect was greater
in the face washing plus antibiotic combination vil-
lages compared to the antibiotic alone villages: face
washing and antibiotic combination; 18% at baseline;
to 33% at six months; and 35% at 12 months, com-
pared to the antibiotic alone group: 19% at baseline;
30% at six months; and 26% at 12 months. The dif-
ference between the groups was statistically significant
(P < 0.05).

Fly-eye contact

Two studies measured frequencies of fly-eye contact as
a process indicator (1,15). The first study reported that
fly-eye contact by the trachoma vector, Musca sorbens,
was decreased by 96% with the community-wide
spraying of deltamethrin in comparison to controls.
The second study reported a reduction in fly-eye
contact by Musca sorbens of 88% with community-
wide insecticide spraying with permethrin, and a
30% reduction in villages that had received latrine
provision compared to controls. All three reductions
were statistically significant (P < 0.05).

Trichiasis surgery

The antibiotic, face washing and environmental com-
ponents of the SAFE strategy are used to con-
trol Chlamydia trachomatis transmission. The surgery
component aims to correct trachomatous trichiasis,
which occurs as a result of repeated cycles of infec-
tion and resolution of ocular Chlamydia infection; is

not, in itself, caused by current active trachoma. The
primary outcome of surgery trials is usually the rate
of recurrence of trichiasis after surgery. See Table V
for results from the surgery trials.

Surgery techniques

In one study, there was no significant difference in the
recurrence rate at three months between the bilamellar
tarsal rotation and transverse tarsotomy and lid margin
rotation (similar to Trabut method) (29). In another
study, bilamellar tarsal rotation was no more effective
than tarsal advance and rotation RR: 0.53 (0.27,
1.06), tarsal grooving RR: 0.35 (0.17, 0.75), eversion
splinting RR: 0.32 (0.15, 0.68) or tarsal advance RR:
0.32 (0.15, 0.66) (30). In a third study, however,
bilamellar tarsal rotation was more effective in treating
those with minor trichiasis (one to five lashes touching
the eye) than destroying the lashes by cryotherapy or
electrolysis RR: 0.19 (0.09, 0.40) (31). In those with
major trichiasis (six or more lashes touching the eye),
bilamellar tarsal rotation was more effective than tarsal
advance and rotation RR: 0.40 (0.25, 0.64). There
was insufficient enrolment to assess these outcomes
in those with defective lid-closure.

Non-operative treatment of trichiasis

At three months, one study found that using sticking
tape alone was significantly more effective than epila-
tion alone RR: 0.29 (0.15, 0.56) (32). The difference
between epilation alone and sticking tape followed
by epilation was not statistically significant (P = 0.5).
The authors reported good clinical status as: no lashes
touching the eyeball, complete lid closure, no con-
junctival hyperaemia and no unplanned treatment nec-
essary during follow up.

Post-operative antibiotic treatment

Three trials have examined the effect of post-operative
azithromycin on the recurrence of trichiasis (19,20,33).
Two of these were published subsequent to the last
update of the surgery review (20,19). One trial found
no difference in trichiasis recurrence rates between
patients who had received post operative azithromycin
(41.2%) and those who did not (41.4%) when assessed
at 12 months (33). Another trial found no difference
in the cumulative incident trichiasis recurrence rates
between the azithromycin treated group (29.8%) and
the placebo group (28.1%) at 12 months (20). Addi-
tional sub-set analysis suggested that there may be
some benefit from azithromycin for individuals who
had major trichiasis. The third and largest study con-
cluded that a single dose of azithromycin was asso-
ciated with a 33% reduction in trichiasis recurrence,
compared with a 6-week regimen of topical tetracy-
cline (19).

Copyright  2007 John Wiley & Sons, Ltd. Evid.-Based Child Health 2: 943–964 (2007)
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components of SAFE (10,11,38,39). Mabey et al.
(1992), Mabey et al. (2003), and Kuper et al. also
include useful discussion on the F and E compo-
nents (37,40,41). These non-systematic reviews focus
mainly on the numerous observational studies on tra-
choma. Although it should be noted that trachoma has
disappeared from Europe and North America, and now
from parts of the Middle East, as a result of improved
living conditions and not as a result of programs based
on antibiotic distribution or surgery, the interventions
for F and E currently being adopted in endemic areas
have not been rigorously tested. Of note, there have
been no clinical trials of improving access to water, use
of latrines, hygiene promotion, trachoma health edu-
cation, village cleaning, or moving domestic animals
away from living quarters, all of which are currently
being used as trachoma control measures in one or
more countries.

Conclusions

Implications for practice

The control of blinding trachoma is based on the
WHO endorsed integrated SAFE strategy. Whilst it is
not possible to state that there are sufficient rigorous
clinical trial data to support or refute the use of
the SAFE strategy for blindness prevention through
trachoma control in its entirety, there is some good
evidence for each of the separate components.

There is a reasonably good evidence base to guide
practice in the surgical management of trachomatous
trichiasis. Surgery should involve a full thickness inci-
sion and rotation of the terminal portion of the tarsus.
Surgery can be safely and effectively performed by
appropriately trained ophthalmic nurses. Results can
be equally good for surgery performed at the com-
munity level, which can significantly improve uptake
of this intervention. Results of the post-operative use
of azithromycin are mixed. Given the frequent con-
junctival bacterial infection in people with trichiasis,
it is appropriate to use some form of post-operative
antibiotic.

The evidence for antibiotics in trachoma control is
consistent with a modest risk reduction in clinically
active trachoma at three months post treatment, but
not at twelve months. The data suggest that oral
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The uptake of surgery is often disappointingly low
particularly among women who have a disproportion-
ate burden of disease. The barriers to surgery probably
vary and need to be assessed in different regions.
Strategies designed to overcome these, especially for
women in rural areas, need to be tested.

Antibiotics

Mass antibiotic distribution programs are being set
up in many trachoma endemic countries. For ethical
reasons, it is now unlikely that there will ever be
a trial that investigates the effectiveness of mass
antibiotic against a placebo as there is a consensus that
the current alternatives (oral azithromycin and topical
tetracycline) probably have some effect. However,
there is a pressing need for evidence to help optimize
their use. It remains uncertain who should be given
treatment, how often and for how long. Comparative
trials of different distribution strategies are needed.
Given that the signs of clinically active trachoma can
persist long after the infection has been cleared by
antibiotics, there is potentially a role for a simple
point of care test for the infection to determine
whether a community needs an ongoing treatment
program.

Facial cleanliness

The combination of available trial and observational
data is considered sufficient to warrant the continua-
tion of hygiene promotion and face washing in tra-
choma control programs. However a repeat of the
original face washing trial that included as process
indicators azithromycin treatment and face washing,
and that had both clinical and microbiological out-
put, would be extremely useful. Tgc-585cgc-5855ent
d
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