
Trachoma
David Harris 2023

dharris@providencehealth.bc.ca



What?

• keratoconjunctivitis 
• caused by Chlamydia trachomatis infection

• Aka.
• granular conjunctivitis
• Egyptian ophthalmia

• in 1998, the WHO targeted the global elimination of trachoma as a public 
health problem. 2020 was the target date. 

• The NTD road map 2021–2030, endorsed by the World Health Assembly set 
2030 as the new target date for global elimination.



Etiology and Pathogenesis

• Etiology
• Chlamydia trachomatis serovars A, B, Ba, C
• Chlamydia trachomatis can survive on dry inanimate surfaces for up to 3 

hours in humid conditions

• Pathogenesis
• repeated infections cause increased inflammation and damage to eyes



A, B, C L1, L2, L3



Chlamydia trachomatis

• an obligate intracellular bacterium 
• mainly infects ocular and 

genitourinary epithelium.
• Has one of the smallest bacterial 

genomes (less than a fifth of the 
genes in Escherichia coli) - lost 
enzymes and metabolic pathways 
for nutrients that are readily 
available from the host cell 

• (Other common obligate intracellular 
bacteria include Rickettsia and 
Coxiella, which also have small 
genomes)



Chlamydia trachomatis

• two developmental forms
• The elementary body (EB) is the transmissible form that attaches to and 

enters a susceptible epithelial cell to initiate the intracellular infection
• Within a membrane-bound vacuole called the chlamydial inclusion, the EB 

converts into a reticulate body (RB) by 6 to 8 hours of entry.
• The RB is the replicative form that divides by binary fission for a total of 8 to 

10 doublings to yield 100 to 1000 progeny per infected cell. 
• Late in the infection, at about 24 hours after entry, RBs begin an 

asynchronous conversion into EBs for release to infect new host cells.







Transmission

• Transmission occurs by hand-to-eye contact between children and 
their caregivers or by contact with the feet of flies, which feed on the 
exudate from children with active conjunctivitis and act as a 
mechanical vector. 



Trachoma

• Infection by Chlamydia trachomatis causes 
conjunctivitis

• Repeated infections causes scars on the 
eyelid

• contraction and shortening of the 
eyelid

• turning inward of the lid margin, 
touching the cornea

• cornea trauma
• vision is lost



Hu VH, Holland MJ, Burton MJ (2013) Trachoma: Protective and 
Pathogenic Ocular Immune Responses to Chlamydia 
trachomatis. PLoS Negl Trop Dis 7(2): e2020.



Cicatrix (plural cicatrixes or cicatrices)
A scar that remains after the 
development of new tissue over a 
recovering wound or sore



History

• 2000 B.C. trachoma prevalent in Egypt (Egyptian ophthalmia)

• 19th century: trachoma prevalent in Europe & North  America, as well 
as Middle East and Africa



History

• Early 20th century:  trachoma was a leading exclusion criteria for 
immigrants coming to the North America



Epidemiology

• Cases worldwide, but endemic in Africa, Middle East, parts of Asia
• 2007 - Active trachoma affects an estimated 84 million people

• 7.6 million have end-stage disease,
• 1.9 million are blind

• 2021 - 137 million people live in trachoma endemic areas and are at 
risk of trachoma blindness



Epidemiology

• It is a public health problem in 44 countries.



Epidemiology

• Trachoma is a disease of children:
• children < 10 years old and 

children with intense inflammatory 
trachoma may represent major 
source of infection in endemic 
communities

• Clinically, the highest prevalence of 
active disease is noted in young 
children. 

• Women blinded up to 3 times 
more than men

Lancet 2003; 362: 198–204



Leading cause of preventable blindness

1995 2004



Risk Factors

• young children in 
household

• poor facial cleanliness

• inadequate access to 
water

• poor sanitation



History and Physical

• Chief complaint (CC)
• trachoma initially presents in childhood as red eye

• eye pain
• redness
• itching eye

• Physical Exam
• examine eyelids and cornea for evidence of in-turned lashes or corneal opacities
• evert upper eyelid and examine tarsal conjunctiva for signs of active trachoma and/or scarring
• presence of inflammation

• often seen in children
• indicates early disease

• cicatricial (scaring) disease is second phase of trachoma
• scarring
• trichiasis
• corneal opacification
• usually seen in older individuals



Eyelid Anatomy



Classification

• World Health Organization (WHO) simplified trachoma grading system
• normal
• trachomatous inflammation - follicular (TF)
• trachomatous inflammation - intense (TI)
• trachomatous scarring - (TS)
• trachomatous trichiasis - (TS)
• corneal opacity - (CO)

Community Eye Health 2004 Dec;17(52):68



Normal



Classification

• Trachomatous inflammation - follicular (TF)
• 5 or more follicles on the upper tarsal conjunctiva



Trachomatous inflammation - follicular (TF)



Trachomatous inflammation - follicular (TF)



Classification

• Trachomatous inflammation - intense (TI)
• Pronounced inflammatory thickening of the tarsal conjunctiva that obscures 

more than half of the normal deep tarsal
• Papillary hypertrophy and inflammatory thickening of the upper tarsal 

conjunctiva



Trachomatous inflammation - intense (TI)



Trachomatous inflammation - intense (TI)



Trachomatous inflammation - intense (TI)



Classification

• Trachomatous Scarring (TS).
• The presence of scarring in the tarsal conjunctiva.



Trachomatous Scaring (TS)



Trachomatous Scaring (TS)



Classification

• Trachomatous trichiasis (TT) 
• At least one eyelash rubs on the eyeball or evidence of recent removal of in-

turned eyelashes.
• Trichiasis develops when scarring distorts the upper eyelid sufficiently to cause one or 

more lashes to abrade the cornea, scarring it in turn and causing blindness.



Trachomatous trichiasis (TT) 



Trachomatous trichiasis (TT) 



Classification

• Corneal opacity (CO)
• Easily visible corneal opacity over the pupil. 



Corneal opacity (CO)



Corneal opacity (CO)



Corneal opacity (CO)



Diagnosis

• clinical diagnosis
• diagnosed by inspecting superior tarsal conjunctiva of everted upper eyelid

• key sign is tarsal follicle
• 0.5-2 mm diameter
• white to pale yellow
• may be slightly raised

• Cytological staining (smear) for Chlamydia trachomatis
• Tissue culture of C. trachomatis
• NAT for C. trachomatis

• Differential diagnosis
• infectious conjunctivitis
• allergic conjunctivitis
• other causes of conjunctivitis







Smear

• Cytological staining (smear) for Chlamydia trachomatis
• histology characterized by formation of lymphoid follicles with germinal 

center and parafollicular region with lymphocytes



Normal Histology



Histological section of the conjunctiva from a child with 
active trachoma. A subepithelial follicle is seen.



Scaring



Scaring



Cell culture

• only method to reliably identify 
live organism and test antibiotic 
sensitivity



International Trachoma Initiative (ITI)

• Founded in 1998 in response to the WHOs call to eliminate blinding 
trachoma by the year 2020

• The NTD road map 2021–2030, endorsed by the World Health 
Assembly set 2030 as the new target date for global elimination.



SAFE strategy

ENVIRONMENTAL CHANGE

FACE WASHING

ANTIBIOTICS

SURGERY



ENVIRONMENTAL CHANGE

FACE WASHING

ANTIBIOTICS

Chlamydia trachomatis
bacterium

Eyelid inflammation

Inturned eyelashes

Blindness

SURGERY



Prevention - Environmental Improvement

• Primary prevention to eliminate risk factors

• Improve access and use of water

• Improve personal & community hygiene

• Increase use of latrines



• 21 villages randomized to 
• regular insecticide spraying vs. 
• provision of pit latrines to each household vs. 
• no-intervention control

• number of Musca sorbens flies caught from children's eyes reduced 
by 88% with insecticide spraying (p < 0.0001) and by 30% with latrine 
provision (p = 0.04)

Lancet 2004; 363: 1093–98



• 2 trials that insecticides are effective in reducing trachoma, however, this 
effect was not demonstrated in another trial that used insecticides. 

• 2 trials on latrine provision as a fly control measure have not demonstrated 
significant trachoma reduction. 

• Health education had shown significant reduction of trachoma in 1 study 
but another study did not demonstrate similar findings. 

• Generally, there is a little data to determine the effectiveness of all aspects 
of environmental sanitation in the control of trachoma.

Cochrane Database of Systematic Reviews 2012, Issue 2. Art. No.: CD004003.



Prevention – Face Washing

• Health education to improve facial cleanliness reduces disease 
prevalence

• Facial hygiene interrupts progression to blindness by extending the 
disease-free duration following antibiotic treatment



• 2 cluster-RCTs, which provided data from 2447 participants.  Both trials were 
conducted in areas endemic to trachoma: Northern Australia and Tanzania. The 
follow-up period was 3 months in one trial and 12 months in the other

• Overall, the quality of the evidence is uncertain due to the trials not reporting 
many design methods.

• There is evidence from 1 trial that face washing combined with topical  
tetracycline may be effective in reducing severe active trachoma and in increasing 
the prevalence of clean faces at one year follow-up. 

• Current evidence is inconclusive as to the effectiveness of face washing alone.



• higher uptake of antibiotics and health education associated with 
decline in trachoma rates

Lancet 2006; 368: 589–95



Antibiotics

• Why is Azithromycin Better?
• Systemic—extra-ocular reservoirs of infection
• Long half life
• Uptake by cell—particularly infected cells
• It works in a single dose against chlamydia,  so compliance is easy



High and sustained concentrations in tears of 
trachoma patients
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• World Health Organization recommends mass antibiotic treatment 
annually if active trachoma prevalence >5% in children ages 1-9 years

• azithromycin 20 mg/kg (maximum 1 g) for entire at-risk population > 
6 months old

N Engl J Med 2007;357:1018-27.



• 9 studies (1961 participants) randomized individuals with trachoma to 
antibiotic or control (no treatment or placebo). 

• All of these studies enrolled children and young people with active trachoma. 
• The antibiotics used in these studies included topical (oxy)tetracycline (5 

studies), doxycycline (2 studies), and sulfonamides (4 studies). 
• Four studies had more than two study arms. In general these studies were 

poorly reported, and it was difficult to judge risk of bias.

Antibiotics for trachoma. Cochrane Database of Systematic Reviews 2019, Issue 9. Art. No.: CD001860



• Oral versus topical antibiotics (individuals)
• There was low-certainty evidence of little or no difference in effect between 

oral and topical antibiotics on active trachoma at three months (RR 0.97, 95% 
CI 0.81 to 1.16; 953 people; 6 RCTs; I 2 = 63%) and 12 months (RR 0.93, 95% CI 
0.75 to 1.15; 886 people; 5 RCTs; I 2 = 56%). 

• There was very low-certainty evidence for ocular infection at three or 12 
months. 

• Antimicrobial resistance was not assessed.

Antibiotics for trachoma. Cochrane Database of Systematic Reviews 2019, Issue 9. Art. No.: CD001860



• Oral azithromycin versus control (communities)
• 4 cluster-randomised studies compared antibiotic with no or delayed treatment. 
• Data were available on active trachoma at 12 months from two studies but could not be pooled 

because of reporting differences. 
• 1 study found a reduced prevalence of active trachoma 12 months affer a single dose of 

azithromycin in communities with a high prevalence of infection (RR 0.58, 95% CI 0.52 to 0.65; 
1247 people).

• There was high-certainty evidence of an increased risk of resistance of Streptococcus pneumoniae, 
Staphylococcus aureus, and Escherichia coli to azithromycin, tetracycline, and clindamycin in 
communities treated with azithromycin, with approximately 5-fold risk ratios at 12 months. 

• The evidence did not support increased resistance to penicillin or trimethoprim-sulfamethoxazole. 
• None of the studies measured resistance to C trachomatis.

Antibiotics for trachoma. Cochrane Database of Systematic Reviews 2019, Issue 9. Art. No.: CD001860



• Oral azithromycin versus topical tetracycline (communities)
• 3 cluster-randomised studies compared oral azithromycin with topical tetracycline. 
• The evidence was inconsistent for active trachoma and ocular infection at three and 

12 months (low-certainty evidence) and was not pooled due to considerable 
heterogeneity.

• Different dosing strategies 
• 6 studies compared different strategies for dosing. 

• There was no strong evidence to support any variation in the recommended annual mass 
treatment.

Antibiotics for trachoma. Cochrane Database of Systematic Reviews 2019, Issue 9. Art. No.: CD001860



Surgery

• Epilation (the removal of hair by pulling it from the roots)
• Simple, easy, and cheap

• Electrolysis
• Simple, but needs the right equipment and personal training; 

Not more than 4 together 

• Trichiasis Surgery
• Marginal Rotation. Eversion of superior tarsus

• In 2019, 93 thousand people received surgical treatment 
for advanced stage of the disease, and 95.2 million 
people were treated with antibiotics.



Epilation



Electrolysis



Trichiasis Surgery 
(Lamellar Surgery)



Bilamellar tarsal rotation: 

A: Bilamellar incision.   B: Horizontal mattress suture.   C: Postoperative lid eversion.



Posterior lamellar tarsal rotation: 

A: Posterior lamellar incision. C: Horizontal mattress sutures. 

B: Dividing anterior and posterior lamellae. D: Postoperative lid eversion.
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