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Conclusions: These results suggest that Amhara has had a long history of trachoma exposure and that a large
population remains at risk for developing TT. It is promising, however, that children, many born after interventions
began, have low levels of TS compared to other known trachoma-hyperendemic areas.
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significant (P = 0.73). Among individuals with TT in this age
group, 955 (23.3 %) individuals had concurrent TS, and the
individual-level correlation between TT and TS was low
(r = 0.0275; P < 0.001).There was some evidence of clustering
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been reached. It is promising, however, that children
ages 1 to 15 years, many born after the MDA program
began, have a TS prevalence of 2 %. Currently, program-
matic monitoring of scarring is rare, and TS prevalence
as a district-level indicator is no longer included in most
trachoma survey methodologies. Future longitudinal re-
search is needed to determine whether scarring data can
help programs plan future needs for TT services.

Early district-level surveys conducted in Amhara in
2001 and 2003 demonstrated that trachoma was hyper-
endemic in 5 pilot districts, with a TF prevalence among
children ages 1 to 9 years ranging between 49 and 90 %
and TT among individuals ages 15 years and older ran-
ging between 2.0 and 5.4 % [15]. In 2006, a zonal-level
baseline trachoma survey demonstrated both a high TF
(32.7 %) and TT (6.2 %) prevalence region-wide [23].
These results led to the scale-up of the full SAFE strat-
egy in all districts of Amhara. At scale, the Trachoma
Control Program was delivering approximately 15 million
doses of antibiotic per year as part of its MDA cam-
paigns [13]. Furthermore, as part of TT surgical cam-
paigns throughout the region, over 408,000 surgeries
were conducted on TT patients between 2007 and 2015
[13]. Despite this, impact surveys conducted after these
interventions demonstrated that many districts still had
high levels of TF and C. trachomatis infection and that
all but 4 districts were still above the elimination as a
public health problem threshold for TT [12, 13]. This
continued high prevalence of TT observed in many
districts may in part be due to incident TT as a result of
years of progressive scarring. We found that districts
with high levels of TT were more likely to have a con-
currently high level of TS. Future surgical services will
most likely be needed the most in districts with a high
TT burden with concurrently high TS prevalence.

In trachoma-endemic communities, scarring starts to
develop in childhood and continues to progress with
age. Scarring is thought to be driven by repeated infec-
tion with C. trachomatis, whereby a higher cumulative
burden of infection would lead to increased scarring
[24]. It is also believed that scarring may be a result of
persistent inflammation [10]. Evidence for this mechan-
ism comes from cohort studies by which progressive
scarring was observed in the absence of C. trachomatis
infection [10, 25]. Within adults with scarring in
Amhara, 23 % had observed scarring progression over a
2-year period [10]. Within our surveys, we found that
the prevalence of TS increased with age, reaching as
high as a quarter of the population among those ages 60
to 64 years. Given the size of Amhara, this represents a
large population at risk for scarring progression and in-
cident TT. The Trachoma Control Program in Amhara
and in other hyperendemic regions will need to develop
surveillance systems to detect and operate incident TT

cases. Given the within-household clustering of scarring
observed in this report, the Program may expect incident
TT to cluster within households as well. All communities
within Amhara have received on average 5 years of the
SAFE strategy including annual MDA with azithromycin.
Azithromycin is an antibiotic shown to be effective against
C. trachomatis and thought to also have anti-
inflammatory properties [26, 27]. It is possible therefore
that annual azithromycin distribution will reduce the pro-
gression of scarring and possibly the incidence of TT in
this population.

In this trachoma endemic setting, TS was detectable in
children, although at relatively low levels (≤ 2 %). This
low TS prevalence may have been due to the annual
antibiotic distribution in communities throughout the
region over the last 5 years. Although pre-SAFE TS data
from children in Amhara has not been previously pub-
lished, in neighboring trachoma hyperendemic South
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