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Active	infection	is	characterized	by	inflammation	of	the	conjunctiva,	which	leads	to	subsequent	scarring.	[20]	suggested	that	increased	sensitivity	may	still	be	needed	to	improve	RNA	testing.	Schools	instituted	health	education	on	personal	hygiene.	Serovar	typing	is	based	on	differences	in	the	major	outer	membrane	protein	of	the	bacterium.	Health
education	more	successful	than	behavioral	changes	in	one	of	the	2	related	studies.	In	a	population-based	survey	in	Sokoto	State,	Nigeria,	surgical	coverage	was	very	low	with	rates	ranging	between	9.5%	and	12.5%,	even	though	the	government	has	provided	free	surgeries	since	2003	[54].	Clinical	PictureThe	WHO	adopted	a	simplified	grading	system
of	the	disease	(Table	1).	Also,	it	is	much	easier	to	administer	orally	than	the	previous	unsupervised	use	of	tetracycline	ointment	for	4–6	weeks.	trachomatis,	serovars	D-K	cause	the	genital	forms.	Among	those	trials	that	dealt	with	the	effectiveness	of	community-based	treatment,	in	which	azithromycin	was	compared	to	either	no	or	delayed	treatment,
again,	the	quality	of	the	evidence	was	variable.	The	authors	greatly	acknowledge	the	assistance	of	Dr.	Danny	Haddad	(International	Trachoma	Initiative)	for	the	critical	review	of	the	paper	and	making	invaluable	suggestions.	trachomatis,	which	was	present	in	only	3	of	239	samples.	In	this	narrative	review,	literature	was	searched	from	1998	to
January	2013	in	PubMed	for	original	studies	and	reviews.	The	gold	standard	applied	to	most	diagnostic	tests	for	trachoma	uses	a	comprehensive	clinical	scheme	rather	than	the	WHO	simplified	scheme.)	The	study	authors	found	that	follicular	trachoma	(TF)	is	a	sensitive	test	(87.3%),	intense	trachomatous	inflammation	(TI)	is	a	specific	test	(88.3%),
and	PCR	is	highly	specific	(100%)	but	lacks	sensitivity	(87.5%)	[21].	While	the	review	covers	a	narrower	timeframe	and	scope	of	literature,	the	most	important	conclusion	reflects	an	overall	finding	of	this	current	review—that	trachoma	elimination	is	possible	even	in	hyperendemic	communities	[126].This	current	review	included	a	considerable	more
number	of	studies	related	to	the	SAFE	strategy	and/or	its	specific	components	spanning	15	years	from	1998	through	February	2013.	[95]	performed	the	first	systematic	review	of	6	different	trials	in	Niger,	Ethiopia,	The	Gambia,	Mali,	and	Tanzania	on	environmental	intervention	impact,	including	hygiene	measures	related	to	fly	control	(insecticides
and/or	latrine	provision),	water	provision,	and	education.	pneumoniae	and	H.	A	recent	study	[40]	in	Oman,	which	is	very	close	to	achieving	trachoma	elimination,	found	that	the	rate	of	blindness	decreased	significantly	in	people	who	had	previous	lid	surgery,	but	there	was	no	significant	difference	in	blindness	and	severe	visual	impairment	rates	among
those	with	trichiasis	and	those	without	trichiasis.In	general,	surgical	recurrence	rates	can	vary	from	7.4%	to	62%	[33].	The	following	year,	a	World	Health	Assembly	resolution	called	for	trachoma	elimination	by	2020	using	the	SAFE	strategy	of	Surgical	treatment,	Antibiotic	treatment	for	acute	infection,	Face	washing,	and	Environmental	changes	to
improve	sanitation.	In	2006,	trachoma	was	the	eighth	cause	of	visual	impairment	and	the	only	reduced	cause	of	blindness	(58	people	per	100,000	populations).	While	this	procedure	appears	to	protect	against	granuloma	formation	and	some	eyelid	contour	abnormalities,	it	does	not	have	better	surgical	outcomes	than	the	standard	lid	rotation	surgery
[35].In	Ethiopia,	where	trachoma	is	hyperendemic	in	some	regions,	trichiasis	has	a	prevalence	rate	as	high	as	7%	[36].	Since	recurrence	normally	occurs	within	6	months,	patients	needing	additional	surgery	are	more	easily	identified	[53].	All	families	had	access	to	clean	water,	and	latrines	were	installed	for	all	households.	One	attempt	[5]	at	modeling
data	found	that	the	threshold	for	scarring	of	the	conjunctiva	was	88	repeated	infections,	and	at	least	130	infections	were	required	to	produce	trichiasis.	Indeed,	as	of	2010,	NTSRU	data	from	the	aboriginal	regions	where	trachoma	is	endemic	revealed	that	treatment	coverage	(at	70%)	varied	widely,	there	were	limited	data	available	on	the	burden	of
trichiasis	in	adults	(indicating	a	need	for	more	screening),	and	the	populations	to	be	screened	remained	undefined	[110].	trachomatis	infections	in	which	different	strains	or	serovars	are	found	at	the	2	sites.	Access	to	a	latrine	was	a	protector	in	Sudan	[85],	but	it	was	not	a	protector	in	one	study	in	Ethiopia	[84].	However,	in	communities	that	had
higher	initial	prevalence	of	disease,	a	single	mass	treatment	was	insufficient	to	lower	trachoma	prevalence	substantially	[4,	60,	64,	100–107].In	contrast,	an	attempt	to	implement	the	SAFE	strategy	in	Australia	was	clearly	met	with	less	than	complete	success	[31].	However,	because	it	is	still	believed	that	the	children	with	the	initially	highest	bacterial
load	may	be	the	leading	source	of	reinfection	[68],	another	study	[72]	tested	if	2-day	dosing	in	children	with	severe	trachoma	in	Tanzania	was	more	effective	than	1-day	dosing	in	preventing	reinfection	after	mass	treatment.	It	was	suggested	that	such	at-risk	households	should	be	targeted	by	social	mobilization	programs	in	the	communities.	This
appears	to	be	the	major	innate	immune	mechanism	in	controlling	C.	After	treatment,	it	takes	approximately	9	hours	for	the	bacterium	to	recover	its	active	state.	Of	the	3	insecticide	trials	reviewed,	2	demonstrated	evidence	that	insecticides	may	reduce	active	trachoma,	but	this	was	not	found	in	the	third	trial.	Andreasen	et	al.	Another	limitation	of	this
review	is	that	it	included	all	types	of	studies	and	levels	of	evidence.	Interestingly,	higher	surgical	uptake	with	comparable	outcomes	occurs	in	village	campaigns,	rather	than	health-center-based	surgery	[33].	A	small	sample	survey	[108]	of	14	health	professionals	directly	involved	in	trachoma	programs	in	the	Northern	Territory	demonstrated	that	the
challenges	of	trachoma	programming	may	be	due	to	trachoma	being	a	low	health	priority,	the	lack	of	program	leadership	and	failure	of	the	program	structure,	and	the	overall	lack	of	resources	and	properly	trained	staff	(with	high	staff	turnover	reported).	Nonophthalmologist	health	personnel	have	been	trained	to	do	trichiasis	surgeries	as	surgeon
attrition	rates	are	often	high.	[17]	found	that	polymerase	chain	reaction	(PCR)	testing	was	better	in	detecting	C.	Lack	of	time	(45.3%),	financial	constraints	(42.9%),	and	lack	of	escort	(35.5%	in	females,	19.6%	in	males)	were	the	main	barriers	to	surgical	uptake.	Active	infection	and	active	disease	are	difficult	to	distinguish	due	to	(1)	the	short
incubation	period,	during	which	infection	is	detectable,	but	there	are	no	clinical	signs;	(2)	a	stage	consisting	of	detectable	infection	and	clinical	signs;	and	(3)	a	recovery	stage	in	which	the	infection	is	not	detectable,	but	there	are	clinical	signs	that	can	last	for	many	months	[15,	25].	In	lesser-developed	communities,	this	requires	not	only	behavioral
changes	and	health	education,	but	also	environmental	development	to	improve	sanitation	and	ensure	a	clean	and	continuous	source	of	water	that	is	used	independently	for	both	hygiene	and	nonhygiene	purposes.	To	date,	Pfizer	has	donated	225	million	treatments	(	,	and	more	than	250	million	people	have	been	treated	with	antibiotics	[2].A	side	benefit
of	treating	large	numbers	of	people	living	in	fairly	close	proximity	to	each	other	is	that,	as	a	whole,	the	communities	show	a	reduction	in	other	diseases.	Finally,	as	more	endemic	countries/regions	become	involved	in	trachoma	control	thanks	to	the	global	awareness	raised	by	GET	2020,	more	research	should	be	generated	from	communities	outside	of
Africa	and	Asia.Conflict	of	InterestsLavett	declares	that	there	is	no	conflict	of	interests;	Lansingh	is	an	employee	of	the	International	Association	for	the	Prevention	of	Blindness	(IAPB);	Carter	is	an	paid	consultant	to	IAPB;	Eckert:	paid	consultant	to	Strategic	Solutions;	Silva:	employee	of	Pan	American	Health	Organization
(PAHO).AcknowledgmentsThe	costs	involved	in	the	preparation	and	publication	of	this	paper	have	been	partially	funded	by	ORBIS,	which	had	no	involvement	in	the	preparation	of	the	paper.	The	main	issue	was	if	individuals	did	not	know	or	recognize	their	community	treatment	assistants	(CTAs),	who	are	responsible	for	ensuring	community	uptake	of
the	mass	treatments.	After	3	days,	reversal	was	hardly	detectable,	and	it	did	not	occur	at	all	for	longer	periods.	Endemic	regions	include	large	areas	of	Africa	(Figure	3),	the	Middle	East,	Southwestern	Asia,	regions	of	India,	regions	of	Southwestern	Asia	and	China	(Figure	4),	and	small	regions	in	South	and	Central	America	[3].	Since	1999,	the	ITI	has
coordinated	the	donation	of	Zithromax	(azithromycin)	by	Pfizer.	The	World	Health	Organization	(WHO)	estimates	[2]	that	21.4	million	people	have	active	trachoma	and	7.2	million	have	blinding	trichiasis,	based	on	the	2011	provisional	country	reports	from	the	53	countries	in	which	trachoma	is	thought	to	be	endemic.	Another	study	[89]	in	Niger	did
not	find	that	latrine	use	was	a	factor.	A	chlamydial	RNA-based	gold	standard	is	recommended	in	lieu	of	any	DNA	test	after	repeated	mass	azithromycin	treatments	[22].Another	difficulty	in	distinguishing	between	disease	and	infection	is	that	there	is	no	distinction	between	active	infection	and	the	active	disease	process.	That	is	unlikely	to	be	sufficient
time	for	the	prolonged	period	necessary	to	kill	the	bacterium.	A	review	[126]	of	recent	research	in	the	prevention,	diagnosis,	and	treatment	of	trachoma	concluded	that	the	SAFE	strategy’s	mass	treatment	with	antibiotics	is	the	mainstay	of	trachoma	treatment	and	is	why	community-targeted	strategies	are	key	to	program	success.	In	Malawi	[89],	a
dirty	face	was	found	to	be	significantly	associated	with	trachoma	for	univariate	analysis,	but	was	not	significant	for	multivariate	analysis.7.2.	Environmental	Improvements—Likewise,	a	Varied	EffectEvidence	in	support	of	environmental	improvements	is	likewise	inconsistent	and	varied.	There	are	logistical	challenges	with	NTD	integration,	such	as	the
need	for	monitoring	of	drug	efficacy	[123],	ensuring	all	drug	orders	are	placed	in	a	timely	fashion	to	guarantee	distribution,	maintaining	an	up-to-date	inventory	of	the	drugs,	and	insufficient	funding	for	monitoring	and	surveillance	[122].	In	Australia,	the	only	developed	country	where	trachoma	is	endemic,	implementation	of	the	entire	SAFE	program
has	led	to	less	than	complete	success	[31].5.	This	is	the	case	in	many	programs,	but	the	gender	gap	remains	a	problem	in	Oman,	which	may	not	successfully	eliminate	trachoma	until	coverage	is	more	equal	between	men	and	women	[40].	trachomatis	causes	trachoma,	but	it	cannot	be	detected	in	all	cases	of	active	disease,	may	be	detected	when	there
are	no	clinical	signs	of	infection,	and	a	number	of	other	bacteria	are	often	detected	with	active	disease	[17–19].	CTAs	are	expected	to	go	door-to-door	to	households	that	do	not	participate	in	mass	treatments,	but	the	study	found	that	this	was	difficult	if	they	lived	more	than	an	hour	away	from	the	household.	Yet,	it	is	difficult	to	distinguish	between
disease	and	detectable	infection.	Interestingly,	a	study	[94]	in	Cameroon	found	that	the	lack	of	a	local	water	source	was	not	linked	to	the	lack	of	individual	or	community	wealth	(to	dig	wells),	but	it	was	due	more	to	lack	of	social	solidarity.	However,	one	trial	produced	high-quality	evidence	that	community-based	treatment	resulted	in	a	reduced
prevalence	of	active	trachoma,	and	infection	one	year	after	a	single	dose.	However,	attrition	and	productivity	rates	tend	to	be	higher	when	eye	health	workers	are	trained	to	be	surgeons	[37].	As	with	azithromycin	and	tryptophan-starvation-induced	persistence,	the	induction	of	tryptophan	depletion	and	persistence	by	INF-γ	can	be	reversed	by	the
provision	of	tryptophan.	In	Mali,	innovative	and	cost-effective	solutions	have	been	sought	to	reach	more	people	with	health	education	and	community	awareness	of	trachoma.	The	authors	also	recommend	monitoring	and	supervision,	as	well	as	regular	retraining	of	surgeons.	One	year	after	surgery,	expression	of	the	tissue	necrosis	factor	gene	(TNF)
only	increased	with	conjunctival	inflammation	and	the	presence	of	bacterial	infection,	whether	C.	Three	months	after	mass	treatment,	the	prevalence	(TF	+	TI)	was	reduced	to	21.2%	in	the	improved	village	and	24.2%	in	the	control	village.	In	many	regions,	there	are	hyperendemic	endemic	areas	of	trachoma	and	other	areas	that	have	a	low	frequency
of	trachoma.	Most	of	the	prevalence	rates	cited	in	the	literature	did	not	use	rRNA	testing,	so	they	may	be	underestimates	of	the	frequency	of	infection.	Also,	randomized	controlled	trials,	which	are	considered	the	gold	standard	of	evidence,	are	very	limited	in	trachoma	research.	7.1.	Face	Washing—A	Varied	EffectA	recent	review	[80]	of	clinical	trials
comparing	face	washing	with	no	treatment	and	face	washing	with	antibiotics	against	antibiotics	alone	concluded	there	was	some	evidence	that	face	washing	with	topical	tetracycline	was	beneficial,	but	the	evidence	generally	did	not	support	face	washing	alone	or	in	combination	with	antibiotics	in	reducing	active	trachoma.Although	a	dirty	face	is
considered	the	pathway	by	which	infection	is	spread	in	children	with	ocular	and	nasal	discharge	[81],	there	is	still	no	standard	regarding	what	constitutes	a	clean	face	[82].	Most	were	aware	of	trachoma,	its	causes	and	impact,	and	how	to	prevent	infection	with	approximately	60%	having	heard	of	it	through	a	radio	message.	Another	common	issue
with	trichiasis	surgery	are	barriers	to	obtaining	the	surgery	which	lead	to	a	decrease	in	surgical	coverage.	Thus	far,	there	is	no	evidence	in	Ethiopia	that	trichiasis	surgery	results	in	better	visual	outcomes	than	epilation	in	patients	with	less	severe	TT,	which	suggests	that	epilation	may	be	appropriate	for	minor	TT	where	surgery	is	not	available	or
accessible	[34].	When	the	persistent	state	is	induced	in	cells	in	culture	by	tryptophan	starvation,	the	persistent	state	can	be	reversed	by	supplying	tryptophan	[113].	The	WHO	recommends	that	at	least	3	annual	treatments	should	be	administered	with	80%	coverage	in	communities	with	a	TF	prevalence	>10%	in	children	1–9	years,	and	an	impact
survey	should	then	determine	if	antibiotics	should	be	discontinued	if	prevalence	of
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