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TRACHOMA

Primary Disciplinary Field(s): Ophthalmology, Infectious Disease Epidemiology, Public

Health

1. Core Definition and Etiology

Trachoma is a chronic eye infection representing the leading infectious cause of preventable

blindness worldwide. The condition is primarily an infection of the conjunctiva and cornea, elicited

by specific serovars (A, B, Ba, and C) of the bacterium Chlamydia trachomatis. The infection is

characterized by recurring episodes of inflammation, which, over time, lead to scarring and

irreversible structural damage to the eyelid. This disease is particularly concentrated in regions

with poor sanitation, limited access to water, and high population density, facilitating its highly

contagious nature. While the initial infection is often mild and treatable, repeated re-infection over

many years is what drives the severe pathology resulting in vision loss. The World Health

Organization (WHO) classifies trachoma as a neglected tropical disease (NTD), emphasizing the

need for global eradication efforts.

The name "trachoma" is derived from the Greek word trachus, meaning "rough," referring to the

roughened appearance of the inner surface of the eyelids caused by the resulting conjunctival

scarring. The bacteria, Chlamydia trachomatis, are obligate intracellular pathogens, meaning they

must invade and reside within host cells to replicate, typically epithelial cells of the eye. This

intracellular lifestyle allows the pathogen to evade some aspects of the host's immune response,

contributing to the persistent and chronic nature of the infection. The pathology is less driven by

the acute bacterial presence itself and more by the intense, long-term inflammatory response the

body mounts against the recurring presence of the organism.

The clinical diagnosis hinges on identifying specific pathological signs, traditionally measured using

the simplified grading system established by the WHO, which tracks the progression from active

inflammation to blinding consequences. The infection typically begins in early childhood, often

silently, and the destructive consequences manifest decades later in adulthood. This delayed and

chronic progression necessitates long-term public health interventions focused on both antibiotic

administration and sanitation improvements to break the cycle of transmission.

2. Pathogenesis and Clinical Stages

The pathogenesis of trachoma is a protracted process categorized into distinct clinical stages,

reflecting the shift from acute inflammatory disease to chronic, blinding scarring. The infection

cycle begins when C. trachomatis is transmitted, typically via direct contact with ocular or nasal

discharge from an infected person, or indirectly through contaminated hands, clothing, or eye-

seeking flies (particularly Musca sorbens). Upon initial infection, the host mounts an inflammatory
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response involving lymphocytes, macrophages, and plasma cells, leading to follicular hypertrophy

in the conjunctiva.

The WHO developed a simplified grading system for clinical assessment, which is crucial for

determining treatment needs and tracking disease prevalence within a population. This system

defines five stages:

Trachomatous Inflammation--Follicular (TF): Characterized by the presence of five or more

follicles (raised nodules containing lymphocytes) in the upper tarsal conjunctiva. This stage

indicates active, often highly infectious disease.

Trachomatous Inflammation--Intense (TI): Marked by pronounced inflammatory thickening of the

upper tarsal conjunctiva that obscures more than half of the normal deep tarsal vessels. This

reflects a severe, active infection, often exacerbated by recurrent episodes.

Trachomatous Scarring (TS): Defined by the appearance of visible scarring in the tarsal

conjunctiva. These scars contract over time, leading to subsequent anatomical changes.

Trachomatous Trichiasis (TT): The blinding stage, where at least one eyelash rubs against the

eyeball due to inward turning of the eyelid (entropion) caused by contracting scars. This

mechanical irritation leads to corneal abrasion and ulceration.

Corneal Opacity (CO): The final stage, involving irreversible corneal clouding resulting from

chronic irritation and ulceration caused by trichiasis, leading to permanent vision impairment or

blindness.

The progression from TF/TI (active disease) to TT/CO (blinding stages) often takes 15 to 30 years,

highlighting the long latency period between childhood exposure and adult disability. The intensity

of scarring is directly proportional to the cumulative duration and severity of the inflammatory

episodes experienced throughout an individual's life.

3. Epidemiology and Global Burden

Trachoma is intrinsically linked to poverty and poor hygiene, making its geographical distribution

highly concentrated in underdeveloped regions. Historically, trachoma was endemic worldwide,

including parts of Europe and North America, but it was eliminated in developed nations primarily

through improved sanitation and living standards during the 20th century. Today, the disease

remains a significant public health threat in specific geographical clusters.

As noted in the source material, the disease is typical in Africa and Asia. In particular, endemic

areas are often referred to as the "trachoma belt," spanning countries in sub-Saharan Africa, the

Middle East, and parts of Central and South Asia. The prevalence can be staggering; in some

portions of Africa, entire populaces are infected, particularly in isolated rural communities lacking

basic infrastructure. The disease disproportionately affects women, who often bear the

responsibility for childcare and household duties, increasing their exposure risks, and

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=53287
https://scales.arabpsychology.com
https://scales.arabpsychology.com


TRACHOMA 4

PSYCHOLOGICAL SCALES scales.arabpsychology.com

subsequently, they are three times more likely than men to suffer from blinding trichiasis.

The global burden is measured not only in terms of blindness but also in economic impact. The

resulting vision loss affects productivity, reduces working capacity, and imposes significant

healthcare costs. WHO estimates that millions of people require surgery to correct trichiasis, and

billions of dollars are lost annually due to productivity impairment related to trachoma-induced

vision loss. This profound cycle of poverty and disease underscores why trachoma elimination is a

key target within global health initiatives.

4. Transmission and Risk Factors

Transmission of C. trachomatis in the ocular context is primarily environmental and interpersonal.

The bacterium is highly contagious and spreads readily through close personal contact within

households and communities. Key modes of transmission include:

Direct Contact: Contact with the ocular or nasal discharges of an infected individual (e.g., through

touching or cuddling children who often harbor active infection).

Fomites: Sharing contaminated articles such as towels, bedding, or handkerchiefs.

Mechanical Vectors: The eye fly (Musca sorbens) plays a crucial role in mechanical transmission,

transferring infected ocular secretions between individuals, especially during hot, dry seasons

when fly populations thrive.

Risk factors are closely tied to socio-economic determinants. A lack of clean water inhibits face

washing and environmental cleanliness, both critical barriers against infection. Poor sanitation,

specifically the lack of safe disposal of human feces, increases the breeding grounds for eye flies,

amplifying transmission rates. Household crowding also increases the likelihood of close contact

and repeated re-infection, which is the mechanism driving severe scarring pathology.

5. Symptoms and Clinical Manifestations

The initial manifestation of active trachoma can mimic common conjunctivitis, but its persistence

and specific anatomical progression distinguish it. The infection starts with general ocular

discomfort. Initial symptoms often include pain, excessive eye-watering (epiphora), and

photophobia (sensitivity to light). As the disease progresses, the symptoms become more severe

due to the chronic inflammation.

In the chronic inflammatory stages (TF and TI), patients may experience mild itching, discharge,

and eyelid swelling. The key clinical sign, visible upon examination, is the presence of follicles or

papillae on the tarsal conjunctiva. As scarring occurs (TS), the eyelid structure begins to distort.

The critical functional impairment occurs at the trichiasis stage (TT), where the turned-in eyelashes

constantly abrade the cornea. This sensation is severely painful, described as having sand
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constantly in the eye. Repeated abrasion leads to tiny epithelial defects, which, if infected, can

ulcerate, eventually leading to permanent corneal opacity and profound vision loss if left untreated,

aligning perfectly with the source description that the disease "persists onto blindness."

6. Treatment and Prevention: The SAFE Strategy

The global public health response to trachoma is consolidated under the World Health

Organization's comprehensive framework known as the SAFE Strategy. This strategy emphasizes

a multi-pronged approach that combines immediate medical intervention with long-term

environmental and surgical solutions aimed at interruption transmission and managing the

irreversible consequences.

The components of the SAFE Strategy are:

Surgery (S): Specifically targeted at managing Trachomatous Trichiasis (TT). Surgical

correction, usually involving a bilateral tarsal rotation procedure, is essential to correct the inward-

turning eyelid and prevent further corneal damage. This intervention is critical for saving sight in

affected adults.

Antibiotics (A): Mass Drug Administration (MDA) of oral azithromycin is the cornerstone of

treatment for active disease (TF and TI). Because C. trachomatis is an obligate intracellular

organism, this macrocyclic antibiotic is highly effective. Community-wide distribution is necessary

in endemic areas to reduce the overall reservoir of infection and break the cycle of transmission.

Facial Cleanliness (F): Promoting regular face washing, particularly in children, is vital. Clean

faces reduce the presence of ocular discharge, which is the primary source of the infective agent,

and also deters eye-seeking flies. Public health education campaigns focus on making face

washing a routine practice.

Environmental Improvement (E): Focused on sustainable infrastructure changes to improve

sanitation, water access, and housing quality. This includes building and utilizing pit latrines or

other forms of sanitary waste disposal to reduce the breeding sites of the eye fly vector. Improved

access to clean, nearby water sources facilitates better personal hygiene and general cleanliness.

Successful implementation of the full SAFE strategy is required for a district to meet the criteria for

validation of trachoma elimination as a public health problem.

7. The Causative Agent: Chlamydia Trachomatis

The bacterium Chlamydia trachomatis is unique because it is responsible for two major, distinct

public health problems, depending on the serovars involved and the anatomical site of infection. As

detailed above, serovars A, B, Ba, and C cause blinding trachoma. However, other serovars are

responsible for sexually transmitted infections (STIs).

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=53287
https://scales.arabpsychology.com
https://scales.arabpsychology.com


TRACHOMA 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Serovars D through K are accountable for nongonococcal urethritis, cervicitis, pelvic

inflammatory disease (PID), and epididymitis--collectively known as genital chlamydial infection.

The source content explicitly mentions that the causative bacterium is "additionally accountable for

a type of nongonococcal urethritis." This duality means that C. trachomatis is studied intensely in

both ophthalmology and sexual health clinics worldwide. Serovars L1, L2, and L3 cause the more

invasive and serious STI known as Lymphogranuloma Venereum (LGV).

Understanding the life cycle of C. trachomatis is key to its treatment. The bacterium exists in two

forms: the metabolically inactive, infectious Elementary Body (EB), which survives outside the

host cell, and the metabolically active, replicating Reticulate Body (RB), which resides within a

protective inclusion body inside the host cell. Antibiotics must penetrate the host cell to be effective

against the RB stage, which explains the high efficacy of azithromycin and doxycycline in treating

both ocular and genital forms of chlamydia.

Further Reading

World Health Organization (WHO): Trachoma Fact Sheet

Centers for Disease Control and Prevention (CDC): Trachoma

Wikipedia: Trachoma
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