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GLAUCOMA

Glaucoma is the leading cause of irreversible blindness in the US and globally. 
Worldwide, glaucoma is second only to cataracts as the leading cause of all blindness. 
Glaucoma is a disease associated with high pressure in the eye, often from the 
accumulation of excess intraocular fluid (aqueous humor).  In cases of glaucoma, the 
Intra-Ocular Pressure (IOP) is high enough to cause damage to the optic nerve. The 
optic nerve is the physical neuronal pathway by which light signals are transmitted 
from the eye to the brain for visual perception.  Damage to the optic nerve will 
materially degrade the visual system and leads to sight loss and ultimately blindness. 

The vision loss from this disease can be mitigated with early detection and treatment.  
More than 3 million Americans have glaucoma and over 100 million people are 
affected globally.  By 2030 this is expected to grow to over 120 million cases due to 
aging of the global population and increased life expectancy.  According to the NIH 
and the National Eye Institute, the number of people in the US with glaucoma is 
expected to more than double by 2050.  

There are many types of glaucoma including open-angle, closed-angle, and 
normal tension glaucoma; primary open-angle glaucoma is the most frequent type 
encountered in the United States.  Glaucoma is insidious, and unfortunately can be 
asymptomatic until later stages of the disease.  Most people with glaucoma have no 
early symptoms or pain.  Some studies show that possibly half of the people living 
with glaucoma don’t know they have it.  

Glaucoma patients often report feeling helpless in the management of their disease, 
at times using four to five different ophthalmic drops throughout the day without 
knowing the results or effectiveness of their treatment.  The reduction in office 
visits and time spent in the doctor’s office will relieve a burden on health care 
spending as well as on patients who often spend large and undesirable amounts 
of time in waiting rooms.

FROM NIH: NEI
Glaucoma Data and Statistics
Open-angle glaucoma defined
Projections for glaucoma (2010-2030-2050)
From 2010 to 2050, the number of people in the U.S. with glaucoma is expected to 
increase by more than double, from 2.7 million to 6.3 million.

https://www.nei.nih.gov/learn-about-eye-health/outreach-campaigns-and-resources/ 
eye-health-data-and-statistics/glaucoma-data-and-statistics
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INTRAOCULAR PRESSURE (IOP) 

People with elevated IOP are sometimes referred to as glaucoma suspects, because 
of the concern that the elevated eye pressure might lead to vision impairment. 
The term glaucoma suspect is also used to describe those who have other defining 
characteristics that could potentially now, or in the future, lead to glaucoma. For 
example, a suspicious optic nerve, or even a strong family history of glaucoma, 
elevates the risk and places someone in the category of a glaucoma suspect.

Vision loss from glaucoma occurs over time when the optic nerve is damaged due to 
the eye pressure being too high for a specific individual. Any resultant damage from 
glaucoma cannot be reversed and leads to the permanent loss of vision. Typically, 
the peripheral vision is affected first, but the initial changes may be so gradual that 
they are not noticed until there is already substantial vision loss.  If glaucoma is 
left untreated, the initial vision loss can progress to include the central vision and 
ultimately lead to blindness.  For people who do not have regular eye exams or are 
not screened for glaucoma, it is often at severe stages of vision loss that they begin to 
experience symptoms. 

Patients with severe glaucoma, or completely untreated glaucoma, can have their 
vision deteriorate to the point of having no light perception. This is the most profound 
depth of blindness and is devastating to the quality of life for those individuals. There 
is significant psychological distress associated with being unable to detect night from 
day.  

The good news is that glaucoma can be managed if detected early, and with medical 
and/or surgical treatment, most people with glaucoma will halt the loss of their sight.

DEVELOPMENT OF GLAUCOMA

HEALTHY EYE GLAUCOMA
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Twenty-four-hour intraocular pressure and ocular perfusion pressure 
characteristics in newly diagnosed patients with normal tension glaucoma 

(L. Quaranta, A. Katsanos, I. Riva, A. Dastiridou, F. Oddone, G. Roberti & A. G. P. Konstas)

MEASURING EYE PRESSURE

Eye pressure is measured in millimeters of mercury (mm Hg). Normal eye pressure can 
range from 10-21 mm Hg, and eye pressure of greater than 22 mm Hg can be thought 
of as a risk factor for the development of glaucoma.  

The eye has a jelly-like substance called vitreous humor that fills most of the back part 
of the eye. A more liquid fluid called aqueous humor also is present but is found in the 
front part of the eye, behind the cornea and in front of the lens.

In a healthy eye, a small amount of new aqueous humor is always being produced in 
the eye while at the same time some of the aqueous drains out. Most of the aqueous 
humor flows out of the eye through the drainage angle, in front of the iris. This fluid 
equilibrium maintains a stable eye pressure.

Eye pressure is a measurement of the fluid pressure inside the eye.  A tonometry test 
is the method eye care professionals use to measure intraocular pressure. This test is 
similar to pressing on a balloon or tire to check for air pressure.  This will determine 
how firm your eyeball is with the same measurement units used to check blood 
pressure. Large, population-based epidemiologic studies have revealed a mean IOP 
of 15.5 mmHg, with a standard deviation of 2.6 mmHg. This led to the definition of 
“normal” IOP as 2 standard deviations above and below the mean IOP, 
or approximately 10 - 21 mmHg.

Accurately measuring pressure in 
the eye is paramount to finding and 
treating this debilitating disease.  
IOP can and does vary during an 
average day and from day to day.  
For example, IOP may change up 
to 10 millimeters of mercury up 
or down in those with untreated 
glaucoma from morning to night. 
On average, IOP is higher first 
thing in the morning and lower in 
the evening, and it is higher when 
the patient is lying down than 
when standing up.  The degree of 
variability may be estimated by 
measuring patients more often, on 
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different days,
and/or at different times of day; however more periodic trips to the clinician’s office 
would be required and may not be feasible.

TONOMETER MARKET

The global ophthalmic devices market is predicted to reach $65 billion by 2025. 
Diagnostic & monitoring equipment is expected to grow at the fastest rate.  The global 
tonometer market size is anticipated to reach USD $483.6 million by 2026, according 
to a new report by Grand View Research, Inc., registering a CAGR of 5.3% over the 
forecast period. Rapidly increasing geriatric population and improving life expectancy 
are some of the major factors expected to contribute toward market growth. People 
aged 60 and above have an increased risk of developing glaucoma. As these devices 
play a significant role in the diagnosis and management of glaucoma, the market is 
anticipated to witness significant growth over the forecast period.  According to the 
Glaucoma Research Foundation, people with diabetes are twice as likely to develop 
glaucoma as compared to non-diabetics. Additionally, the International Diabetes 
Federation reported that around 463 million adults (aged 20-79 years) were living 
with diabetes in 2019, and the number is expected to reach 700 million by 2045. 
Increasing prevalence of glaucoma risk factors, such as myopia, hypertension, and 
diabetes, are expected to drive the demand for advanced tonometers in the long run.  
A large number of government and non-government initiatives such as eye screening 
programs, state & national eye check-up camps, and ophthalmic awareness drives are 
expected to play a significant role in boosting awareness about advanced tonometers.  
More than 90% of cases of glaucoma remain undiagnosed in developing countries 
such as India. Numerous initiatives are being developed to increase the reach and 
awareness of glaucoma and its early diagnosis.

Based on modality, the market is segmented into stand-alone and handheld. Based 
on end-user, the market is segmented into hospitals, diagnostic centers, and clinics.  
Applanation tonometry is widely used as it is easy to use, accurate, and affordable. 
However, major disadvantages of this tonometer are that it is expensive and requires 
a trained healthcare professional for its administration. Indentation tonometers are 
used in clinical settings but suffer from similar disadvantages.  Air-puff tonometers 
do not come in direct contact with the cornea which avoids abrasion, but they 
are expensive and uncomfortable for patients. Rebound tonometers are do not 
require anesthesia but have suffered from suboptimal accuracy.  Based on type, the 
applanation segment held the largest share in the global market as it has been the 
conventional method of measuring IOP for more than 50 years. 
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The rebound and dynamic contour segments are expected to grow at a significant 
rate over the forecast period. Rebound tonometry is quick, easy to use, and portable, 
whereas dynamic contour tonometer is considered to be more accurate than 
conventional methods, thereby driving the growth of these segments over the 
forecast period.
  
Based on end use, the ophthalmic clinics segment held the largest share in 2018 and 
is expected to grow at a steady rate over the forecast period. Large patient pool, 
availability of technologically advanced products, and skilled professionals are key 
factors expected to drive the growth of the segment.

North America held the largest share in the global tonometer market in 2018. Asia 
Pacific is projected to grow at a significant rate over the forecast period due to factors 
such as rising incidences of glaucoma. Organizations such as the Asia-Pacific Glaucoma 
Society (APGS) focus on promoting diagnosis and care of patients with glaucoma 
through initiatives such as conducting and funding research programs to spread 
awareness about the causes, prevention, and treatment of glaucoma, further driving 
the market in the region.

Based on portability, handheld tonometer accounted for the largest share in 2018. 
Flexibility of usage provided by the product is driving the growth of this segment.

FROM THE GLAUCOMA RESEARCH FOUNDATION:
Economic Impact

•  Glaucoma accounts for over 10 million visits to physicians each year. (7)
•  In terms of Social Security benefits, lost income tax revenues, and  
   health care expenditures, the cost to the U.S. government is estimated to 
   be over $1.5 billion annually. (8)

(7) Center for Disease Control and Prevention/National Center for Health Statistics, 2010 & 1995; 
(8) NEI, Report of the Glaucoma Panel, Fall 1998

THE NEED FOR A HOME IOP DEVICE

In order to monitor and diagnose glaucoma remotely, one needs to be able to 
determine the IOP without the aid of a physician.  Traditionally, people suffering from 
glaucoma must be physically present with their physician in order to measure their IOP.  

Periodic measuring of a fluctuating physiologic parameter (such as IOP) for a blinding 
disease is currently suboptimal at best.  Methods for allowing people to self-monitor 
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their IOP are not widely adopted due to expense, reduced accuracy compared to 
the gold standard, and general fear of the current devices available.  

The current COVID-19 pandemic has driven medical practices further into 
telemedicine.  A reduced willingness to travel and be present in medical clinics is 
driving demand for alternative methods of monitoring as well as diagnostics that can 
be administered at home. 

Often patients are required to travel and wait at their physician’s office as often as 
daily or weekly in order to ascertain that their IOP is being properly controlled to 
non-sight threatening levels.  Even patients with chronic glaucoma must still present 
themselves every 3 to 6 months to measure their IOP and ensure that the therapeutic 
objectives are being met.  IOP is known to rise over time and subsequently requires 
monitoring for the remainder of a person’s life to prevent progression of vision loss.  
Due to the hereditary nature of glaucoma, monitoring the IOP of the affected 
patient’s family members is also be beneficial as these people are at a higher risk 
of developing glaucoma.  


