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Abstract

Glaucoma is the leading cause of irreversible blindness and this burden has been projected to increase significantly
in the years to come.Therefore, various steps need to be taken to tackle this problem and reduce the magnitude of
blindness in the community. Screening the general population may not be feasible for glaucoma due to various
reasons. This implies that we need to know who the high-risk population is so that we can do a targeted screening.
The various risk factors described to be associated with delayed presentation includes older age, African-Caribbean
individuals, female gender, socio-economic deprivation, poor literacy, unemployment, rural residence-greater
distance from the hospital, patients referred by non-optometrists and presentation with symptoms.The prevalence of
primary glaucomas is also greater among family members of known glaucoma patients. An appropriate action would
be to screen people with such high-risk factors and thus diagnose glaucoma early. The other major concerns include
maintaining patient’s compliance to treatment and identification of progression early. Detailed oral counselling and
use of modern technology to create awareness have been suggested as aids in maintaining the follow-up. Here, we

review the ways of how we could enhance glaucoma screening and maintain long-term follow up, patient care.
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Introduction

Glaucoma is a chronic, progressive optic neuropathy where
initially only the peripheral field is affected but with progression, when
undiagnosed or inadequately treated, there is loss of central vision as
well. The Intraocular Pressure (IOP) is known to be the most important
modifiable risk factor. The World Health Organization has estimated
that 12.3% of world blindness is due to glaucoma [1]. It has been
estimated that there will be around 112 million people with glaucoma
in 2040 [2]. Being the leading cause of irreversible blindness, if the IOP
could be controlled, reducing the rate of progression it is possible that
the magnitude of blindness due to glaucoma could be significantly cut
down. However, to control the disease, firstly it should be diagnosed.
Majority of those in the developing world do not know that they have
the disease [3]. This factor puts greater importance on screening to
facilitate early initiation of treatment.

The prevalence of Primary Open Angle Glaucoma (POAG) in the
general population among those over 40 years of age is low ranging
from 1.6%-3.5% whereas that of Primary Angle Closure Glaucoma
(PACGQG) is still lower at 0.2%-2.7% [3]. Diagnosing glaucoma also
requires evaluation of multiple parameters like IOP, anterior chamber
angle, optic disc, and visual fields. None of these in isolation can
predict glaucoma with good accuracy and these tests need to be
analyzed together [4]. Therefore, screening general population for
such a disease requiring multiple parameter assessment and with low
prevalence becomes a challenge since it will be time consuming and
cost prohibitive.

Glaucoma Severity

A study from Ethiopia found that 44% of patients were unilaterally
blind and 18% were bilaterally blind due to glaucoma at presentation [5].
Similar rates of 43% and 15% respectively were reported from Malawi

in 2014 [6]. In a developing country like India, our data suggests that
there was little bilateral blindness, however, unilateral blindness was
seen in 11% of new primary glaucoma patients [7].

Despite improvement in global healthcare, it was found that 60%
of patients presented with advanced glaucoma in the better-seeing eye
in Brazil [8]. Our own publication suggests that 40% had advanced
glaucoma in at least one eye and 15% had bilateral advanced glaucoma
at presentation [7].

Risk Factors

It is therefore prudent to identify certain high-risk characteristics
associated with greater severity or the presence of glaucoma. A study
from Scotland showed that socio-economic deprivation and older
age were risk factors for delayed presentation with glaucoma [9]. A
retrospective review from London showed that AfricanCaribbean
individuals, female gender, patients referred via any source other than
an optometrist and those with higher presenting IOP are more likely
to present with advanced glaucoma [10]. A study from Nigeria showed
that greater distance from the hospital, poor literacy, unemployment,
and presentation with symptoms were risk factors associated with end
stage disease [11]. Reports from developing countries show that rural
residence is associated with more advanced disease at presentation
[12]. Our own study in a developing world setting found several
factors associated with late presentation among newly diagnosed
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primary glaucoma patients, including older age, lower educational
status, unemployment, rural residence and presenting with complaints
of defective vision [7]. In addition, presence of a myopic refraction
has been described to be a risk factor with 18 times greater chance
of progression [13]. Having identified these risk categories, such
population should be specifically targeted during screening.

Screening

Glaucoma is predominantly asymptomatic at onset. It is unlikely
that the patient would come with defective vision in the early stages.
If people presume themselves to be healthy or cannot visit a physician,
there should be a conscious effort from the healthcare to reach out
to them proactively and screen them to reduce the burden of a silent
disease like glaucoma.

This can be done by organizing screening camps in rural areas
targeting such individuals with low socioeconomic status and
education. With recent advances in fundus imaging where good quality
photographs can be taken in the undilated state, glaucoma screening
can be much improved in camps. It has been shown that by using digital
fundus photography in screening camps, there was a greater detection
of posterior segment diseases [14]. Moreover, the IOP estimation can
be performed quickly with newer devices like the rebound tonometry
which gives objective data there by eliminating human errors in IOP
estimation.

Another option would be the setting up primary eye care
centres or vision centres in rural areas. Such centres are headed
either by an optometrist or an eye care technician who are trained
in clinical examination. In contrast to screening camps, these are
permanent centres where better facilities like slit lamps, applanation
tonometry, fundus imaging are available with the added advantage of
facilitating follow up consultations. Patients from the community are
examined by these trained ophthalmic technicians following which
they contact the base hospital via video conferencing to describe their
findings and get advice from an ophthalmologist. If a posterior segment
disease is suspected, fundus photography is taken and uploaded
for interpretation by the ophthalmologist. Patients with non-vision
threatening conditions are prescribed treatment locally. Patients with
potentially vision-threatening pathologies like glaucoma are referred to
the base hospital at the discretion of the teleconsulting ophthalmologist
[15]. Patients seeking care for other ailments can also be fundus imaged
and thus screened. By increasing the number of vision centres and
bringing tertiary eye care assessment to rural areas, the community can
be better taken care of.

It has been shown that both POAG and PACG have a greater
prevalence among first degree relatives of patients than the general
population [16,17]. Factors such as these needs to be considered for
targeted screening. Specific screening or comprehensive evaluation of
such individuals can improve the yield of the screening programme.
Unlike few other hereditary disorders, the population awareness
about glaucoma being a familial disease is generally low [7]. Various
educational programmes need to focus on improving this perception
and motivating family members to undergo ophthalmic evaluation.
We have recently developed a software tool which will maintain the
details of the first-degree relatives of patients with POAG and PACG
who are diagnosed at the base hospital, generate automated messages to
their phone numbers educating them about glaucoma, motivating and
offering opportunistic screening.

Other Factors Contributing to Glaucoma Related
Blindness

The idea of reducing glaucoma blindness does not stop with early
diagnosis alone. Susanna et al. reviewed the reasons for development
of glaucoma related blindness, the major ones being that most of
the glaucoma is still undiagnosed and there is poor compliance to
treatment. They also noted that improper treatment of glaucoma could
also play a part where either the glaucoma severity is underestimated,
target IOP is not reached, IOP peaks are missed or due to difficulties in
evaluating the rate of progression [18].

It is therefore necessary to follow-up patients to ensure that they are
compliant with the medication and to assess progression. Compliance
is generally evaluated in terms of persistence and adherence.
Persistence refers to the period of continuous medication use, that is,
the time from the starting date to the end of the last dispensing of the
initially prescribed topical medication until there is a gap in the supply.
Adherence refers to the prevalence of use of the initial medication
at various time points, that is, it evaluates the timely refilling of the
medication. A study in the United States of America found that nearly
half of patients on medical management discontinued the drops within
six months [19]. Lee et al, identified that factors like absence of formal
education, not using prescribed medications, poor personal concepts
about the need for follow-up, perception that the eye was normal
and lack of an accompanying person to be predictors associated with
poor follow-up in South India. Detailed counselling, use of audio-
visual aids and empowering patient support groups were suggested as
possible strategies to overcome these barriers [20]. Various smartphone
apps have now become available to set reminders and improve the
compliance to medical treatment.

Clinical evaluation of the optic disc and the amount of cupping
is highly subjective and is likely to miss early progression. Identifying
progression early and escalation of treatment or institution of
adjunctive therapies is imperative to reduce glaucoma related blindness.
Progression is ideally evaluated using visual fields and optical coherence
tomography by one of the two stratégies, évent based analyses or the
trend-based analysis. Event-based analysis refers to the comparison of
the current test to the baseline or the previous ones manually whereas
the trend-based analysis measures the rate of change in the various tests
sequentially like using the Guided Progression Analysis software.

A retrospective study by Moraes et al, identified that older age,
presence of exfoliation syndrome, decreased central corneal thickness,
presence of disc hemorrhage or beta-zone parapapillary atrophy, higher
mean or peak IOP, and greater IOP fluctuation were risk factors that
were associated with increased risk of visual field progression [21].
Patients with such risk factors need to be closely followed up.

Moreover, it will be prudent to identify patients at risk for rapid
progression of glaucoma or those with advanced disease who have not
come for the scheduled visit to the hospital from the old case records,
call them up and counsel to seek care [22].

It is also important to further evaluate a patient who is progressing
despite good compliance and apparently controlled IOP by looking
at the peak IOP, diurnal IOP fluctuation. Specific history of night-
time intake of anti-hypertensive medications needs to be elicited.
This has been mentioned to cause nocturnal hypotension and worsen
glaucomatous damage. Additional contributory factors like anaemia
and obstructive pulmonary disease which reduces the oxygenation
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of blood also needs to be addressed. Stress has been shown to cause
vascular dysregulation, reduced parasympathetic activity, elevated
oxidative stress, glutamate induced excitotoxicity, down regulation
of neurotrophins and glial activation, all of which are involved in
the pathogenesis of glaucomatous optic neuropathy. The practice of
mindfulness meditation techniques has demonstrated positive effects
of reducing mental stress, normalizing stress biomarkers, improving
quality of life, and positively modifying the gene expression [23].

Surgery is usually advised when there is progression despite
maximal medical treatment. In spite of its necessity, a significant
proportion of patients in Nigeria had rejected surgery due to
apprehension, cost barriers and preference for medical management
[11]. In fact, monitoring the patients even after surgery is a necessity
since the success rate drops to 60% at 6 years after trabeculectomy [24].
Taking the time for proper counselling and educating the patients about
their disease can improve acceptance rate for surgery [25].

Conclusion

In order to downgrade glaucoma from being the foremost cause
of irreversible blindness, various steps like proactive screening,
conducting comprehensive eye camps, setting up of primary eye care
centres in rural areas, targeted family screening, meticulously following
up review patients ensuring compliance, calling up patients who have
not reviewed back, early identification of progression with appropriate
treatment, institution of adjunctive therapies and health education
needs to be enhanced.
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