
108

Address for CorrespondenCe:

The  New  ArmeNiAN  medicAl  JourNAl 
Vol .13  (2019) ,  Nо 3, p . 108-114

ABSTrAcT

Glaucoma is an eye disease, which as a result of persistent increase in intraocular pressure 
leads to atrophy of the optic disc and loss of visual functions. Nowadays, glaucoma, according to 
the World Health Organization, is one of the most common eye diseases leading to irreversible 
blindness around the world. The main risk factors for the development of glaucoma are as fol-
lows: age over 40, smoking, diabetes, arterial hypertension, obesity and genetic factors. In the 
case of early diagnosis of glaucoma, which is based on 3 main symptoms; increased intraocular 
pressure, atrophy of the optic nerve head and change in the visual field and the appointment of 
appropriate treatment, the patient will be able to avoid irreversible blindness. When the risk 
group includes migrants and refugees, the screening results should never be used as justification 
for expulsion of a refugee or a migrant from a country. each person migrating must have full ac-
cess to hospital conditions for preventative care, and, where necessary, to high-quality medical 
care without discrimination on the grounds of sex, age, religion, nationality or race.

We propose to introduce a special program, “Glaucoma Screening program”, on the territory 
of armenia, which will allow performing routine, however, quite sufficient examination of the 
people who are at risk.

To this end, it is proposed to create conditions for implementation of “Glaucoma Screening 
program” on the basis of certain medical centers.

all patients will undergo the following procedures: tonometry with a tonometer (I-Care Fin-
land) without instillation of anesthetic eye drops, direct ophthalmoscopy of the optic nerve disc 
(without pupil dilatation), and control perimetry during which the doctor compares his field of 
vision (it should be normal) with the patient’s field of vision.

With the introduction of the Glaucoma Screening program (including migrants and refugees), 
the population of the Republic of armenia will receive a unique opportunity to reveal the disease 
at its initial stage using minimal financial costs.
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World Health Organization, is one of the most 
common eye diseases leading to irreversible blind-
ness around the world [Thylefors B, Negrel a, 
1994; Resnikoff S et al., 2004]. To assess the de-
gree of visual field (VF) loss in subjects diagnosed 
with primary angle-closure glaucoma (PACG), and 
to compare the severity of such loss between those 
with symptomatic and asymptomatic disease. Eyes 
with asymptomatic PACG often present with se-
vere to end-stage VF loss at the time of first pre-
sentation to hospital. In contrast, most PACG eyes 
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with previous symptomatic angle closure present 
with mild or moderate VF defects. The visual mor-
bidity of PACG may be related to the finding that 
the asymptomatic form of the disease is visually 
destructive. Modern research shows that glaucoma 
may remain asymptomatic until an advanced stage, 
resulting in a high prevalence of undiagnosed 
glaucoma worldwide [Quigley H,1996; ang L et 
al., 2004; Chua J et al., 2015].

Epidemiological studies have shown that nor-
mal-tension glaucoma was much more common 
than previously thought and that ocular hyperten-
sion, or elevated intraocular pressure (IOP) with-
out glaucomatous visual field defects or optic disc 
cupping, was more common than glaucoma. Sev-
eral randomized trials were initiated in the early 
1980s to evaluate the relationship between glau-
coma and the reduction of IOP [epstein D et al., 
1989; Kass M et al., 1989; Schulzer M et al., 1991]. 
The Early Manifest Glaucoma Trial is the first ad-
equately powered randomized trial with an un-
treated control arm to evaluate the effects of IOP 
reduction in patients with open-angle glaucoma 
who have elevated and normal IOP. Its intent-to-
treat analysis showed considerable beneficial ef-
fects of treatment that significantly delayed pro-
gression. [Bengtsson B, 2002; Heijl a.].

Kapetanakis V.V. and co-authors (2016) made 
systematic review of published population-based 
surveys to find correlation of primary open angle 
glaucoma (POAG). A meta-analysis was per-
formed. In general, eighty-one studies were in-
cluded (37 different countries, 216214 partici-
pants, 5266 POAG cases).

They found out, that African American popula-
tions showed highest POAG prevalence, with 5.2% 
(95% credible interval (CrI) 3.7%, 7.2%) at 60 
years, rising to 12.2% (95% CrI 8.9% to 16.6%) at 
80 years. Increasing of cases with POAG preva-
lence per decade of age was greatest among Hispan-
ics (2.31, 95% CrI 2.12, 2.52) and White popula-
tions (1.99, 95% CrI 1.86, 2.12), and lowest in East 
and South Asians (1.48, 95% CrI 1.39, 1.57; 1.56, 
95% CrI 1.31, 1.88, respectively). In addition, the 
authors found that men were more likely to have 
POAG than women (1.30, 95% CrI 1.22, 1.41). The 
main risk factors for the development of glaucoma 
are as follows: 1. age over 40, 2. smoking, 3. dia-
betes, 4. arterial hypertension, 5. obesity and 6. 
genetic factors.

Whereas progression varied across patient cat-
egories, treatment effects were present in both 
older and younger patients, high- and normal-ten-

sion glaucoma, and eyes with less and greater vi-
sual field loss [Bengtsson B, 2002].

Modern research shows that lowering of intra-
ocular pressure is currently the only well-estab-
lished method of glaucoma management [Sihota R 
et al., 2018]. Twa M.D. (2018) recommended the 
same approach, where the lowering of IOP remains 
the primary purpose of glaucoma therapy. This dis-
ease usually affects the older generation over the 
age of 40 years, but in some rare cases, there are 
also congenital or juvenile glaucomas. 

It has been shown that a group of people has a 
high degree of risk of suffering glaucoma.

This is people who are older than 40 years, of 
black race, and with lower income levels. A novel 
correlation between diabetes, triglyceride levels, 
and glaucoma was also identified by this authors. 
Due to significant efforts of ophthalmologists, the 
detectability of this disease has improved, but still 
remains at a low level. Difficulty in detectability is 
explained by the fact that in the initial as well as in 
the advanced stage of the disease patients do not 
have any complaints about a decrease in visual 
functions. In these stages of glaucoma, patients gen-
erally have 100% vision, and diagnosis and detec-
tion of the disease are not performed. The detection 
of the disease in these relatively early stages is pos-
sible only when glaucoma correlates with any asso-
ciated eye disease, such as cataract and the patient 
consults a doctor because of a decreased vision. At 
the same time with the timely detection of the dis-
ease there are many effective methods of treating 
this disease including medications - eye drops, the 
use of special lasers, as well as a wide range of sur-
gical procedures [Ko F et al., 2016]. 

Despite the fact that many medical doctors focus 
their attention on intraocular pressure in treating 
glaucoma, other doctors found that IOP contributes 
to damage of the optic nerve in glaucoma patients, 
but an elevated IOP is not the only marker to iden-
tify glaucoma. In the case of early diagnosis of glau-
coma, which is based on 3 main symptoms; in-
creased intraocular pressure, atrophy of the optic 
nerve head and change in the visual field and the 
appointment of appropriate treatment, the patient 
will be able to avoid irreversible blindness [ander-
son D, 2016]. At the same time, in ophthalmic prac-
tice, more and more patients are turning to the doc-
tor with a developed or terminal stage of the dis-
ease, when there are already persistent changes in 
the visual functions of the eye, justified by increased 
intraocular pressure and optic nerve atrophy. In 
these cases, the treatment is already aimed at pre-
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serving of the residual vision loss, as recovery is no 
longer possible. However, to date, thanks to the de-
velopment of the pharmaceutical industry, as well 
as due to technical progress, also in the field of 
medicine, multiple variations in the treatment of 
glaucoma have been introduced. In the market of al-
most all middle-income and developed countries 
there are many medications, in the form of eye 
drops, which, in majority of cases, can stop or sub-
stantially reduce the course of glaucoma. There are 
also modern laser devices, which, in ambulatory 
conditions, allow the intraocular pressure to be re-
duced reliably for an extended period of time. And 
of course, surgical treatment of glaucoma has sig-
nificantly increased treatment by introducing new 
drainages, devices, stents and shunts into ophthal-
mic practice. Speaking about the diagnosis of glau-
coma, the main sign of the development of this dis-
ease is increased intraocular pressure. 

 Among the generally accepted methods of re-
search, the greatest popularity was acquired; 1. 
measurements of intraocular pressure, 2. ophthal-
moscopy, 3. automated computer perimeter and in 
recent years 4. optical coherence tomography of 
the fundus. These methods can detect glaucoma at 
the earliest stages of the disease and allow the doc-
tor to perform timely treatment. At the same time, 
despite all the advantages in the diagnosis and 
treatment of glaucoma, the detection and treatment 
of this disease usually does not occur in a timely 
manner. This is dictated by the fact that in the ab-
sence of appropriate programs for diagnosis and 
screening of glaucoma, patients do not turn to the 
doctor in time, but only when there are typical 
complaints characteristic of the far-advanced stage 
of the disease.

We propose to introduce a special program 
“Glaucoma Screening Program” on the territory of 
Armenia, which will allow performing routine, 
however, quite sufficient survey of the people who 
are at risk. To this end, it is proposed to create con-
ditions for “Glaucoma Screening Program” on the 
basis of certain medical centers. When the risk 
group includes migrants and, the screening results 
should never be used as justification for expulsion 
of a refugee or a migrant from a country. Each per-
son migrating must have full access to hospital 
conditions for preventative care, and, where neces-
sary, to high-quality medical care without discrim-
ination on the grounds of sex, age, religion, nation-
ality or race.

The issue concerning healthcare of migrants and 
refugees has always been in the focus of attention of 

international organizations and countries hosting a 
large number of migrants and refugees. For exam-
ple, in 2001 the Ministry of Public Health of Thai-
land introduced a strategic program with respect to 
the healthcare of migrants. Health insurance of mi-
grants is voluntary and is funded by means of an-
nual insurance payments made by workers. Such 
system enables unregistered migrants and depen-
dents thereof to receive medical and sanitary care in 
public institutions and reduce heavy medical ex-
penses. A range of services targeted at migrants, in-
cluding services provided by skilled community 
volunteer healthcare workers, have been introduced 
in communities and workplaces. 

Delegates to the Seventieth World Health As-
sembly held on 31 May 2017 [WHO, 2010; WHO, 
2017; WHa 70.15, 2017; WHa 72(14), 2019] 
asked the Director General to provide recommen-
dations to countries for the purposes of improving 
the health of refugees and migrants, and to collect 
actual data contributing to the development of the 
draft global action plan, which is planned to be 
considered at the 72nd World Health Assembly ses-
sion in 2019. 

They also recommended the Member States to 
use the system of priorities and guiding principles 
for improvement of the health of refugees and mi-
grants developed by 72nd WHO in collaboration 
with IOM (International Organization for Migrants) 
and UNHCR (Office of the United Nations High 
Commissioner for Refugees). These principles will 
serve as an informational basis for holding discus-
sions between Member States and partners engaged 
in the development of UN Global Compact for Mi-
gration and UN Global Compact for Safe, Orderly 
and Regular migration [WHO 72, 1972; IOM 2017; 
WHa 72(14), 2019; WHa 72/25, 2019].

The main necessary criteria for the implementa-
tion of this program are as follows:
1. Creation of conditions for the implementation of 

glaucoma research on the basis of several medi-
cal centers.

2. The presence of the I-Care tonometer (Finland), 
which allows in one minute to non-invasively 
measure the intraocular pressure.

3. The presence of the direct ophthalmoscope, 
which is a non-invasive method to perform 
ophthalmoscopy of the optic nerve disc (with-
out drug instillation). It is well known that cup 
to disc ophthalmoscopy is essential during the 
glaucoma examination. Thus, Alghmdi, H. et al. 
(2015) show that cup to disc ratio is frequently 
used by ophthalmologists to diagnose glau-
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coma. The purpose of their work was to develop 
an automatic approach to measure the cup to 
disc ratio for glaucoma screening program.

4. The presence of an ophthalmologist who will be 
able to do the above studies and perform a con-
trol comparative perimetry.

5. It will be necessary to organize and use the mass 
media about starting “Glaucoma Screening Pro-
gram” in order to produce an advertising com-
pany.

6. The main inclusion criteria for carrying out the 
program will be; Age - over 40 years, but pa-
tients can also have: a) diabetes mellitus, b) ar-
terial hypertension, c) obesity, d) smoking, e) 
heredity.

7. It is obligatory to approve the “Glaucoma 
Screening Program” as a national program by 
the National Institute of Health of S. Avdal-
bekyan under the Ministry of Health of the Re-
public of Armenia.

8. The program should include lectures for the pa-
tients about the glaucoma (support course). 
Similar approach was implemented by Sleath 
B. and co-authors (2017), where authors did 
evaluation of African American patients with 
glaucoma. They found that patients would pre-
fer glaucoma educational programs be offered 
at their provider’s medical centers.

9. It is also not necessary to calculate the budget of 
this screening program.
Doing a simple test will save a lot of money and 
give the approach to deal with small budget. 
However, it is well known how expensive the 
high-tech equipment for glaucoma screening 
program is. Antón López A. and co-authors 
(2017) did their study to analyze the cost of the 
screening program for detecting glaucoma with 
high-tech imaging devices. A cross-sectional 
study to evaluate a glaucoma screening pro-
gram was in a population-based sample ran-
domly selected from a 23,527 people. The tar-
get was the population at risk for glaucoma. All 
the patients underwent an optic disk tomogra-
phy (Heidelberg retina tomograph, nerve fiber 
analysis, and non-contact tonometry. The cur-
rent detection method assessed 677 patients 
with suspected glaucoma, of whom 29 were di-
agnosed with glaucoma or probable glaucoma. 
They found that the cost per case detected was 
1,410 and 1,435 €, respectively. For this reason, 
we decide to do the simple testing in our “Glau-
coma Screening Program”.

10. We developed individual patient card with in-

clusion criteria.
The study will be performed on an outpatient 

basis, without checking the visual acuity of pa-
tients and other highly specialized procedures. All 
patients will be examined using:

1. Tonometry without instillation of anesthetic 
eye drops with a tonometer (I-Care Finland). Nor-
mal values of intraocular pressure on both eyes 
should be below 20 mm Hg.

2. Direct ophthalmoscopy of the optic nerve 
disc (without pupil dilatation). Normal values 
should be the same values of excavation of optical 
discs of both eyes less than 0.5.

3. Control perimeter (in order to identify the 
narrowing of the sizes of the field of view). Any 
narrowing of the fields of vision will serve as ab-
normal indicators. When using this method, the 
doctor compares his field of vision (it should be 
normal) with the patient’s field of vision. The pa-
tient is offered to sit facing the doctor at a distance 
of 1 m, with his back to the light. He closes one eye 
and looks with his open eye at the doctor’s oppo-
site eye. During the study, the patient closes the 
left eye, and the doctor – the right eye, and vice 
versa. Moving a finger from the periphery to the 
center the doctor compares his field of vision with 

TABle 1. 
Individual patient card with inclusion criteria:

Name
Address
Contact
Age
Sex
Profession
 Diabetes
Arterial hypertension
Present diseases:
1.
2.
3.
Obesity
Smoking
Heredity
Pregnancy
Filled by physician 
(Lower questions Is fild by the treating physician)

Tonometry Right eye Left eye
Refraction Right eye Left eye
Fundus Ophthalmoscopy D/E Right eye Left eye
Perimetry Right eye Left eye
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the field of view of the patient. In the normal field 
of view, the patient should see the object at the 
same time as the doctor, provided that the field of 
vision is not disturbed by the doctor. The technique 
makes it possible to detect significant narrowing 
and gross visual field defects. All of the above 
studies will be carried out by clinical residents, 
which does not require financial costs, since they 
are in the process of training this program will un-
doubtedly increase their clinical skills. For this 
purpose, a special questionnaire was created - a 
screening map where the above mentioned charac-
teristics will be indicated. The entire examination 
will take no more than 10 minutes of research. In 
case of detection of disorders or illness of the pa-
tient, it is mandatory to undergo more in-depth 
specialized examination in specialized ophthalmic 
clinic. To carry out highly specialized clinical 
studies, after the detection of this disease, a sepa-
rate budget will be drawn up, which will be ap-
proved by the Ministry of Health of the Republic 
of Armenia and applied in clinical practice. The 
study should be performed on one group of pa-
tients who have turned to the clinic. Meta-analysis 
will not be performed because the data are needed 
only to identify the disease, and not to perform a 
comparative diagnosis of the disease. The random-
ization of this contingent of individuals in this 
study also does not make sense. It will be per-
formed as a prospective analysis of patient data, as 
well as a retrospective analysis. Adults of 40 years 
and older will be included in the study. “Glaucoma 
Screening Program” will be performed both for 
women and for men. The main race is the Arme-
nians. Risk factors would be; 1. diabetes mellitus, 
2. arterial hypertension, 3 obesity, 4. tobacco 
smoking and 5. heredity, which will also be intro-
duced into the study map. Patients with identified 
glaucoma will be offered voluntary seminars-lec-
tures for the purpose of conducting an educational 
program. This program will be carried out once for 
each patient in all city primary care centers. Par-
ticipants in the educational program will be di-
vided into groups of 20 people each. After that, 
patients will be offered already highly specialized 
examination and treatment, taking into account the 
generally accepted standards of evidence-based 
medicine [anton a et al., 2017].

It is also planned to use social networks such as 
Facebook and Instagram, where an advertising cam-
paign can be executed without a certain payment.

With the introduction of the “glaucoma screen-
ing” program (including migrants and refugees), the 

population of the Republic of Armenia will receive 
a unique opportunity to reveal the disease at the ini-
tial stage of its development using minimal finan-
cial costs. “Glaucoma Screening Program” after ap-
proval by the RA Ministry of Health will be imme-
diately introduced into practice, which will allow to 
identify the disease even at the level of the primary 
care. Conducting monthly free seminars for patients 
with glaucoma in city’s primary care centers will in-
crease compliance and understanding of the disease 
by patients, which today has a key role in the diag-
nosis and treatment of glaucoma. Patients will be 
given general education lectures on glaucoma (sup-
port course), which will indicate all the risks that 
await them in case of not receiving timely treatment. 
The questionnaires will allow doctors to conduct 
daily monitoring in the prescribed treatment and in-
troduce certain adjustments. The need for the intro-
duction of the “Glaucoma Screening Program” is a 
preliminary diagnosis of glaucoma. The screening 
will not include high-tech research such as (com-
puter perimetry, gonioscopy, optical coherence to-
mography, etc.).

If the patient is diagnosed with glaucoma, the 
above-mentioned highly specialized methods of 
investigation and the corresponding medical, 
laser and / or surgical treatment should be per-
formed already on the paid skeleton taking into 
account the approved price list in the data or other 
medical centers. 

In case of glaucoma detection, the drug of first 
choice nowadays, are prostaglandin analogues. It 
is known that prostaglandin analogues, particu-
larly Latanoprost, Travoprost have the longest ef-
fect of reducing IOP in patients with glaucoma 
[ervin a et al., 2012; Li T et al., 2015]. Prosta-
glandin analogues lower IOP by increasing out-
flow of aqueous humor by enhancing the uveo-
scleral pathway. They are the drugs of first choice 
in POAG, as they - lower intraocular pressure 
more than other drugs, have low systemic side ef-
fects and are convenient (once daily dosing).  On 
the other hand, some recent studies have shown 
that selective laser trabeculoplasty is a safe alter-
native to eye drops in the treatment of POAG 
[Kanyukova Yu, Kadnikova O, 2015]. 

Other autor mentioned in their study that long-
term instillation of eye drops with numerous topical 
medications are associated with topical and sys-
temic side-effects and low patient compliance. Se-
lective laser trabeculoplasty decreases intraocular 
pressure by increasing aqueous outflow through the 
trabecular meshwork with a painless, safe outpa-



113

The New ArmeNiAN medicAl JourNAl, Vol. 13 (2019), No 3, p. Zilfyan  a.a   et al.1108-114

r e f e r e n c e S

tient laser procedure, which can be repeated [Heijl 
a, Bengtsson B., 2002; Gazzard G. et al., 2019].

 With the implementation of this program by the 
Ministry of Health of the Republic of Armenia, it 
will be possible to subsidize further high-tech re-
search and treatment of glaucoma, thereby enabling 
patients to keep their eyesight. In case of successful 
application of the project, this program will be ex-
tended, which undoubtedly should lead to timely 
diagnosis and treatment of the disease and saving 
eyes of patients eyes from irreversible blindness.

There are approximately 1 billion migrants in the 
world, and this is one-seventh of the world’s popu-
lation. Such rapidly growing dynamics of popula-
tion movement has essential consequences for pub-
lic health and requires respective response measures 
from the healthcare sector [Scholz N, 2016].

The problem of glaucoma among migrants and 
refugees will have better solution if it is documented 
in the form of legal acts, international human rights 
standards and conventions, intended to protect the 
rights of migrants and refugees to health.
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