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Abstract
Background: Age-related macular degeneration

right and left eye of participants and compared

(AMD) is the leading cause of vision loss in

across different moments of treatment regime.

people over 50 years old. The appropriate

Results: The mean age of the patients was 73.4

treatment is essential for vision preservation.

years ± 2.33 years (50% female, 28.3% rural

Information about AMD treatment in our country

residency). The mean value of visual acuity was

is insufficient. In this context, the aim of this

21.4% and 20.3% in the right and left eye,

study was to evaluate the effects of anti-VEGF

respectively, before treatment, whereas the

therapy in a group of AMD patients in Albania.

respective mean values of central thickness were

Methods: A pre-test post-test study was carried

317mm and 330mm. After each anti-VEFG

out among AMD patients being referred to the

injection, there was a significant increase of mean

Ophthalmology

University

visual acuity in both right and left eye, and a

Hospital Center “Mother Teresa”, in Tirana,

significant reduction of mean central thickness as

Albania, during 1 December 2020 – 30

well. Visual acuity and central thickness were

November 2021. After excluding confounding

inversely associated.

conditions, a total of 120 patients were

Conclusion: Anti-VGEF treatment of AMD is

appropriate to participate. Visual acuity and

effective as it is associated with a significant

Service

at

the

macular central thickness was measured in both
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improvement of the visual acuity and macular
central thickness in AMD patients.
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age-related
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INTRODUCTION

treated with anti–vascular endothelial growth

Age-related macular degeneration (AMD) is an

factor (anti-VEGF) therapy. The treatment

eye disease that affects central vision. AMD is a

protocol and the duration of the injections are

common condition: it is a leading cause of vision

based on some important parameters, including

loss in people over 50 years old. AMD does not

vision measurement, with and without correction,

cause complete blindness, but loss of central

and measurement of central thickness in the

vision can make it harder to see faces, read, drive,

macula, central thickness. Also, based on these

or work up close, such as cooking (1,2).

parameters, it is determined the effect of the

There are two forms of AMD: dry and wet. Dry

applied injections is determined (5).

AMD is a fairly common condition. About 80%

In Albania there is no data on the effects of

(8 out of 10) of people who have AMD have the

treatment of age-related macular degeneration. In

dry form. There is still no way to treat dry AMD

this context, this study aimed to evaluate the

(2).

effects of anti-VEGF therapy in a group of AMD

Wet AMD is less common, but much more

patients in Albania.

serious. Visual loss occurs faster with wet AMD
than with dry AMD. Many people do not realize

METHODS

they have AMD until their vision is very blurred.

This is a pre-test post-test study carried out

Therefore, it is important to make regular visits to

among AMD patients being referred to the

an ophthalmologist.

Ophthalmology

Some of the symptoms include blurred (low)

Hospital Center “Mother Teresa”, in Tirana,

vision, empty or dark spots in the field of view,

Albania, during the period 1 December 2020 – 30

distortion of images or the appearance of waves

November 2021.

Service

at

the

University

or curves in straight lines, etc. Age-related
macular degeneration risk factors include: AMD
family history, smoking, increased exposure to
oxidative stress, saturated fat diet, high blood
cholesterol, overweight, hypertension, age over

of

AMD

involves

During this period, among the patients being
referred to our Service with a suspected diagnosis
of "age-related macular degeneration", 120 of
them resulted in decreased vision and thus

60 years, heart disease, etc. (3).
Diagnosis

Study population

physical

examination of the eye, Amsler grid test, Optical
Coherence Tomography (OCT) and Coherent
Optical Tomography Angiography (OCTA).
Treatment of AMD depends on the disease form.
Dry AMD is not curable (4). Wet AMD can be
Online publication ahead of print, AJMHS Vol 59, 2022

suitable to be included in the actual study. These
patients were carefully examined in order to
identify other conditions that affect vision loss or
deterioration.

These

include

moderate

or

advanced cataract, as well as other potential
conditions that may affect vision independently
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of AMD. In case of evidence of these conditions,

center of the macula or what is called Central

these patients were excluded from the study, in

thickness is measured, which is one of the criteria

order to avoid the confounding of the results by

for the therapy to be followed.

other known factors that may also affect the

Treatment of AMD in the patients included in the

vision in AMD patients. Any patient with

study consisted of monthly intravitreal injections

pseudophakia or cataract at an early stage was

of anti-VEGF agents.

deemed fit to be included in the current study.

Data related to the results of examinations for the

These conditions were met by a total of 120

vision acuity and the central thickness of the

patients with AMD, and therefore these patients

macula for each eye and for each patient were

constituted the final study population. Among

recorded at the initial moment (at the time of

these,

diagnosis before treatment) and then at each

60%

had

pseudophakia

while

the

moment of the application of each subsequent

remaining 40% had early-stage cataract.

session of therapy.
Data collection
General information was retrieved from the

Statistical analysis

patients at the time of their presentation at the

Absolute

Ophthalmology Service. Data regarding the

percentages were used to describe categorical

presence of other concomitant conditions were

variables; for describing continuous or discrete

obtained from relevant examinations and tests.

numerical

The diagnosis of AMD was established through

(magnitude of central tendency) and standard

vision measurement, fundus oculi examination on

deviation (magnitude of dispersion) was used.

bio microscope where various macular atrophies

The chi square test was used to compare

were observed, CNV (choroidal layer neo vases)

categorical variables. To compare the mean value

and by measuring macular central thickness.

of the dependent variable according to the

Visual acuity of each eye for every patient was

categories of the independent variable, the non-

performed through the Snellen test. The

parametric Friedman test k related samples was

measurement of the central thickness of the

used for.

macula in each eye was performed through the

The Spearman’s rho correlation coefficient was

Optical coherence tomography (OCT). OCT

used to assess the strength of the relationship

looks for details in the retina, macula, and optic

between the numerical variables in the study; this

nerve

lens

test accounts for the violations of the normal

examination. This apparatus scans the retina and

distribution requirements of the numerical

provides very detailed images of the retina.

variables under consideration.

that

cannot

be

seen

during

numbers

variables,

and

the

corresponding

arithmetic

mean

During this examination, the thickness of the
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In all cases the observed statistical associations

years (1 patient) to 90 years (1 patient). About

were considered statistically significant if the P-

one third of the patients (32.5%) were 70 years

value <005.

old or younger at the time of the study, 19.2%

Data analysis was performed through the

were in the age group 71-75 years, 31.7% were in

Statistical Package for Social Sciences software,

the age group 76-80 years and the rest of 16.7%

version 20.

were over 80 years old. Half of the patients in the
study were male. Meanwhile 71.7% of the

RESULTS

patients in the study lived in the urban areas while

The study involved 120 patients with the final

the remaining 28.3% lived in rural areas. The

diagnosis Age-Related Macular Degeneration

prevalence of smoking among study participants

(AMD). The mean age of the patients in the study

was 41.7%, 55% had hypertension and 2.5% had

was 73.4 years ± 2.33 years, ranging from 48

a family history for AMD (Table 1).

Table 1. General information about study participants

Variable
Number
Total
120
Age (in years)
73.4 ± 2.33 *
Age-group
≤70 years old
39
71-75 years old
23
76-80 years old
38
>80 years old
20
Sex
Male
60
Female
60
Residence
Urban
86
Rural
34
Smoking
No
70
Yes
50
Hypertension
No
54
Yes
66
Family history for AMD *
No
116
Yes
3
* Mean value ± standard deviation.
** Any discrepancy with the total number is due to missing information.

Online publication ahead of print, AJMHS Vol 59, 2022

Percentage
100.0

32.5
19.2
31.7
16.7
50.0
50.0
71.7
28.3
58.3
41.7
45.0
55.0
97.5
2.5

increases almost monotonously for both the right
and the left eye. For example, the mean value of
vision acuity in the right eye goes from 21.44%
before treatment (first visit) to 23.86% in the
second injection, 26.80% in the third injection,
29.17% in the fourth injection, increasing more
further to 29.66% in the fifth injection, 32.58% in
the sixth injection and 37.4% in the ninth
injection. The increase in the mean value of
patients' vision acuity during the treatment time
(or after each treatment session) is statistically
significant (P <0.001) for both the right and the
left eye (Table 2).
Table 3 shows the level of visual acuity
impairment at different moments of treatment. It
can be noted that after each injection, the
proportion of patients with severe damage in the
right and left eye is reduced significantly
(P<0.05) and varying from 36.4% before
treatment (first visit) to 31% in the second
injection, 25.2% in the third injection, 24.6% in

29.15% 30.26% 33.33% <0.001*
24.17% 25.43% 28.26%

injection, the mean value of the visual acuity

Visit 6

20.34%. It is also observed that, after each

Visit 5

patients was 21.44% while in the left eye it was

Visit 2 Visit 3 Visit 4
RIGHT eye
Mean value
21.44%
23.86% 26.80% 29.17%
Standard deviation
21.90%
21.34% 22.48% 24.14%
LEFT eye
Mean value
20.34%
23.92% 26.93% 28.78%
Standard deviation
21.70%
21.90% 21.97% 23.58%
* P-value according to Frideman non-parametric test for k related samples.

mean value of the vision in the right eye of the

Table 2. Mean visual acuity (in%) in the right and left eye of AMD patients, before treatment and during treatment

that before the injection (during the first visit) the

6

Statistical parameter Before treatment

different moment of treatment. It can be noticed

Visit 9

P-value

Table 2 shows the mean values of vision acuity in

29.66% 32.58% 37.94% <0.001*
25.48% 26.28% 24.88%
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the fourth injection, 23.2% in the fifth injection,

moments during treatment. It can be noticed that

18.6% in the sixth injection and decreasing

there is a clear decreasing linear trend of this

further to 11.8% in the ninth injection (P<0.001

parameter with the course of treatment sessions:

for the linear trend of reduction).

with the increase of the number of treatment

Table 4 shows the mean value of the central

sessions the average value of the central thickness

thickness before treatment and at different
Online publication ahead of print, AJMHS Vol 59, 2022

43 (36.4)*
66 (55.9)
9 (7.6)

Before
injection

36 (31.0)
70 (60.3)
10 (8.6)

Visit 2

26 (25.2)
64 (62.1)
13 (12.6)
LEFT eye

RIGHT eye

Visit 3

Online publication ahead of print, AJMHS Vol 59, 2022
14 (21.2)
41 (62.1)
11 (16.7)

16 (24.6)
38 (58.5)
11 (16.9)

Visit 4

11 (18.6)
38 (64.4)
10 (16.9)

13 (23.2)
31 (55.4)
12 (21.4)

Visit 5

8 (17.0)
30 (63.8)
9 (19.1)

8 (18.6)
24 (55.8)
11 (25.6)

Visit 6

3 (15.8)
11 (57.9)
5 (26.3)

2 (11.8)
10 (58.8)
5 (29.4)

Visit 9

Before
treatment
Visit 3

Visit 4

Mean value
Standard deviation

316.38
100.13

RIGHT eye
266.83
211.47
69.899
55.897
LEFT eye
Mean value
330.16
286.79
249.80
Standard deviation
115.41
85.626
82.439
* P-value according to Frideman non-parametric test for k related samples.

Statistical
parameter

172.00
59.028
191.77
28.810

216.76
47.804

Visit 9
187.72
54.842

Visit 6

<0.001 *

<0.001 *

P-value

Table 4. Mean values of Central thickness (in mm) in the right and left eye of AMD patients, before treatment and during treatment

Level of visual acuity
impairment Severe
(<10%)
44 (37.9)
36 (31.6)
24 (23.8)
Average (10-50%)
66 (56.9)
68 (59.6)
63 (62.4)
Mild (>50%)
6 (5.2)
10 (8.8)
14 (13.9)
* Absolute number and column percentage (in parenthesis).
** P-value according to chi square test.
NOTE: Any discrepancy with the total number is due to missing information.

Level of visual acuity
impairment
Severe (<10%)
Average (10-50%)
Mild (>50%)

Variable

Table 3. Level of visual acuity impairment in the right and left eye of AMD patients, before treatment and during treatment

0.015**

0.021**

P-value
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decreases significantly (P<0.001) both in the

right and in the left eye (negative relationship).

Mema et al. Treatment outcomes of Age-Related Macular Degeneration Among a Group of Patients in Albania

8

different moments of treatment. It can be noted

to 60.4% in the third injection, 32.7% in the

that after each injection, the proportion of patients

fourth injection, 25% in the sixth injection and

with edematous macula in the right and left eye is

decreasing further to 16.7% in the 9th injection in

reduced significantly (P<0.05) and varying, for

the right eye (P<0.001 for linear trend of
reduction).

<0.001

<0.001**

example, from 81.4% before treatment (first visit)

P-value

Table 5 shows the level of central thickness at

Table

6

coefficients

shows

the

bivariate

(Spearman’s

rho

correlation
coefficient)

4 (30.8)
8 (61.5)
1 (7.7)

6 (50.0)
4 (33.3)
2 (16.7)

Visit 9

acuity (in %) for the right eye and for the left eye
of AMD patients, in different moments during
treatment. Before and at any time during

6 (15.8)
19 (50.0)
13 (34.2)

15 (41.7)
12 (33.3)
9 (25.0)

Visit 6

treatment, there is a negative relationship
between these two parameters meaning that as
central thickness decreases the visual acuity
improves and vice-versa. For the right eye, there

* Absolute number and column percentage (in parenthesis).
** P-value according to chi square test.
NOTE: Any discrepancy with the total number is due to missing information.

6 (12.2)
21 (42.9)
22 (44.9)
4 (4.0)
24 (23.8)
73 (72.3)
5 (4.3)
14 (12.1)
97 (83.6)
Level of central thickness
Dry (<180)
Normal (180-240)
Edematous (>240)

13 (26.5)
20 (40.8)
16 (32.7)
4 (4.0)
36 (35.6)
61 (60.4)
LEFT eye
5 (4.2)*
17 (14.4)
96 (81.4)
Level of central thickness
Dry (<180)
Normal (180-240)
Edematous (>240)

Before treatment

Visit 3
RIGHT eye

Visit 4

is a moderate, negative, and statistically

Variable

Table 5. Level of Central thickness in the right and left eye of AMD patients, before treatment and during treatment

between central thickness (in mm) and visual

significant relationship between visual acuity and
central thickness at the time of the initial visit and
at the third injection; during subsequent
injections the relationships are not significant. A
similar situation is observed in the left eye, with
significant relationships before treatment, and
during 3rd and 4th injection, and then the
relationship loses significance (probably due to
the very small number of patients available for
analysis at these late stages).

Online publication ahead of print, AJMHS Vol 59, 2022
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Table 6. Bivariate correlations between central thickness and visual acutiy in the right and left eye of AMD patients,
before treatment and during treatment

Central thickness
(in mm)
Before treatment
Visit 3
Visit 4
Visit 6
Visit 9
Central thickness
(in mm)

Visual acuity ( in %) – RIGHT eye
Before
treatment
-0.378*

Visit 3

Visit 4

Visit 6

Visit 9

-0.222*
-0.234
-0.190
-0.381
Visual acuity ( in %) – LEFT eye
Before
treatment
-0.396*

Visit 3

Visit 4

Before treatment
Visit 3
-0.302*
Visit 4
Visit 6
Visit 9
* Correlation is statistically significant (P<0.05).

Visit 6

Visit 9

-0.380*
-0.219
-0.368

DISCUSSION

Oceania, Europe and less prevalent in Latin

Age-related macular degeneration (AMD) is a

America and the Caribbean (6).

condition that affects a relatively large number of

In terms of the total number of people affected by

individuals worldwide. A systematic literature

AMD, in 2020 there were about 196 million

review and meta-analysis published in 2014

people affected by any form of AMD worldwide

reported that AMD is responsible for about 9% of

and this number is expected to increase to around

all blindness cases worldwide, constituting the

290 million in 2040, where the largest number of

most common cause of blindness in developed

cases is expected to be in Asia (113 million),

countries and AMD prevalence is expected to

while Europe it will be in second place with about

increase as a result of the exponential growth of

69 million people affected by AMD, followed by

the elderly population (6). Prevalence of AMD in

Africa with 39 million people affected, Latin

all regions of the world is strongly and positively

America and the Caribbean with 39 million cases,

related to age, according to the international

North America with 25 million cases and finally

literature (7,8).

Oceania with 2 million expected cases (6). Of

Early stage AMD is more prevalent in Europe,

course, these numbers depend on the size of the

Oceania and North America and less prevalent in

population in these regions of the world.

Asia, while later stage AMD is more prevalent in

Another literature review and meta-analysis
published in 2020 reported that Europe is facing

Online publication ahead of print, AJMHS Vol 59, 2022
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a demographic transition due to the aging

in our patients we also noticed an improvement

population leading to an increase in demand for

of visual acuity during the treatment injection

health-related diseases related to age-related

sessions that lasted about 9 months. However, the

diseases, which of course includes age-related

above study reported that the improvement in

macular degeneration (9). AMD is the leading

visual acuity observed in patients with AMD

cause of blindness in the world, as we noted

during the first year could not be maintained

earlier in our discussion, and it is also the leading

longer despite the increase in the number of

cause of blindness in Europe (9).

injections.

Although

antivascular therapy with endothelial growth

Data from the international literature suggest that

factor (anti-VEGF) has revolutionized the

anti-VEGF therapy is associated with improved

treatment of neovascular AMD, again this health

visual acuity or vision in patients with AMD

condition requires significant resources for health

(11,12), a finding that is fully consistent with the

care for these patients (9).

results of our study.

There are generally no gender differences related

Another study reported improved visual acuity

to AMD prevalence; (6,7,9) this is also supported

after anti-VEGF injections and the increase in the

by the data of our study, where 50% of AMD

number of injections was associated with greater

patients were female and 50% were male.

improvement in visual acuity; with the proper

In terms of the effects of AMD treatment on

frequency of injections a stabilization or

visual acuity and macular central thickness,

improvement of visual acuity was achieved for

different studies report different results. A study

almost 90% of patients. This finding is also

of 2,072 patients (2,577 eyes) examining the

consistent with the result of our study where by

effect of injections (33,187 injections) with

the 9th injection about 80-90% of patients had an

endothelial growth factor (VEGF) in patients

improvement in visual acuity compared to the

with AMD, those with diabetic macular edema

situation before the treatment injections. The

(DME), and patients with retinal venous

international

occlusion

appropriate number of injections is about 7

(RVO)

and

myopic

choroidal

literature

suggests

that

the

neovascularization (CNV) over 5 years, reported

injections per year (13).

that visual acuity improved in patients with AMD

A meta-analysis comparing the effectiveness and

during the first year of treatment; then a decrease

safety of different types of anti-VGEF therapy

in visual acuity of >15 letters was observed in

(intravitreal bevacizumab, ranibizumab and

about 5.3% of AMD patients, in 56% of them the

aflibercept)

vision acuity remained stable and in 10% the

neovascular macular degeneration (cn-AMD),

visual acuity increased by >15 letters (10). These

diabetic macular edema (DME), edema of retinal

data are in line with the findings of our study as

vein occlusion (RVO-MO) and choroidal myopic

for

patients

with

choroidal

Online publication ahead of print, AJMHS Vol 59, 2022
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neovascularization (m-CNV), concluded that the
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