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Purpose: To evaluate the frequency of ARMD in local Pakistan population 

presenting at a tertiary care hospital. 

Study Design: Cross sectional descriptive study. 

Place and Duration of Study: Lahore General Hospital from 1
st
 October 2015 

to30
th
 March 2018. 

Material and Methods: A total of 1002 participants with age above 65 years 
were included. Participants with clear ocular media were selected randomly from 
outpatient department. Informed consent was taken from all participants for 
taking retinal images. A non-mydriatic 8 megapixel (MP) Topcon fundus camera 
was used to take 45 degree retinal images. Fundus fluorescein angiography was 
done in patients having ARMD and they were treated accordingly. A proforma 
was designed to collect data including age, sex, smoking, far and near vision 
and status of retina (ARMD present or not and its type). Blood pressure, serum 
cholesterol, weight, and height of persons having ARMD were recorded. 

Results: A total of 1020 participants were included in study. There were 500 
(49%) males and 520 (51%) females. Mean age of participants was 70.3±5 
years. Frequency of ARMD was found to be 1.56% in local population. 
Prevalence of dry ARMD (68.75%) was greater than wet ARMD (31.25%). There 
was no significant gender predisposition for ARMD. Among all risk factors of 
ARMD smoking (41%) had strong association while hypertention (24%), diabetes 
(12%), hyperlipidemia (15%) and obesity (9%) had also some association with 
ARMD. 

Conclusion: Age related macular degeneration is most frequent in smokers and 

they should be educated about this risk.  

Keywords: Age-Related Macular Degeneration, Hypertension, Diabetes, 
Obesity. 

 
ge Related Macular Degeneration (ARMD) is 
one of the leading causes of blindness 
worldwide1. It is a chronic disease that affects 
the part of retina, which is required for 
maximum fine details of vision. According to 

an analysis 15 million people are affected with ARMD 
in North America2. Worldwide its documented 
prevalence is 5.6%3. 

 Age is one of the primary risk factors for ARMD, 
others include smoking, obesity, hypertension, 
hypercholesterolemia, excessive sun exposure and a 
diet deficient in fruits and vegetables4. There are two 
documented types of ARMD i.e. Dry and Wet ARMD 
(neovascular). Dry form is more prevalent than wet 
ARMD but gross vision loss is associated with wet 
form of ARMD2. ARMD can also be classified on the 
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grounds of severity i.e. early, intermediate and 
advanced ARMD5. Small to intermediate size drusens 
with no pigmentation are seen in early ARMD while 
intermediate ARMD includes several intermediate size 
drusen with at least one large size drusen (> 125 um)5. 
Geographic atrophy and exudative ARMD are 
considered as advanced forms of ARMD5. Symptoms 
of dry ARMD appear gradually and are usually 
associated with difficulty in adaptation to light or dark 
while wet ARMD is associated with profound loss of 
central vision and metamophopsia6. 

 There are many treatment modalities for wet 
ARMD including intra-vitreal Anti VEGF, intra-vitreal 
steroid, Laser photocoagulation and Photodynamic 
therapy7. Dry ARMD does not have specific treatment 
but includes prophylaxis and visual rehabilitation8. 
Anti oxidants and zinc supplements have an 
important role in preventing ARMD in other eye9. 
These supplements are referred as "AREDS" 
supplements because their efficacy was established by 
the National Eye Institute's Age-Related Eye Disease 
Study9. Trials of other supplements i.e Leutin, 
xiazanthine and omega-3 fatty acids are in progression 
of ARMD10. The purpose of our study was to find the 
frequency of ARMD in a tertiary hospital and also 
determine associations with other conditions.  

 
MATERIAL AND METHODS 

A total of 1020 participants with age above 65 years 
were included in the study. Participants with clear 
ocular media were selected randomly from outpatient 
department. Informed consent was taken from all 
participants for taking retinal images. Distance visual 
acuity was recorded by using Snellen’s acuity chart 
while near vision was recorded by using Jaegar near 
vision chart. A non-mydriatic 8 MP Topcon fundus 
camera was used to take 45 degree retinal images. 
Fundus fluorescein angiography was done in patients 
having ARMD and treated accordingly. A proforma 
was designed to collect data including age, gender, 

status of retina (ARMD present or not) and smoking. 
All images and data were collected by the same 
person. 

 Associations of ARMD i.e. smoking, 
hyperlipidemia, hypertension, diabetes and obesity 
were also evaluated. Patients with known history of 
hypertension and those with blood pressure of > 
150/90 mm Hg were labeled as hypertensive. Patients 
with known history of diabetes and those with fasting 
blood sugar level of > 7 mmol were considered as 
diabetics. Participants with fasting lipid profile more 
than 250 mg/dl were considered hyperlipidemic. 
Height and weight were measured. Body mass index 
was calculated using the formula: weight (in 
KGs)/(height × height) (in meters). 

 ARMD was graded according to international 
classification. Digital fundus photography was done 
including colored as well as red free images. Dry 
ARMD included drusens and geographic atrophy with 
respect to severity of disease. Wet ARMD included 
disorders of choriocapillary plexus including 
choroidal neovascular membranes (CNVM) and 
pigment epithelial detachment (PED). 

 We assumed that the proportion of ARMD would 
be 5.6% according to a published study4. To achieve 
95% confidence interval with acceptable error margin 
of 3%, we needed to examine 1020 persons of this age 
group. Statistical analysis was done by SPSS version 
20. 

 
RESULTS 

A total of 1020 participants were included in this 
study. There were 500 (49%) males and 520 (51%) 
females. Mean age of participants was 70.3 ±5 years. 
Frequency of ARMD came out to be 1.56% (16/1000) 
in local population. Prevalence of dry ARMD (68.75%) 
was greater than wet ARMD (31.25%). There was no 
significant gender predisposition for ARMD. Age wise 
statistical analysis is shown in Table 1. 

 
Table 1: Age-wise distribution of ARMD in local population. 
 

Age Groups No. of Persons (n) Percentage % ARMD (X) Percentage ARMD % 

60 – 65 550 53.92 3 0.29 

66 – 70 300 29.41 6 0.58 

71 – 75 150   14.7 4 0.39 

75 – 80   20   1.96 3 0.29 
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Fig. 1: Percentage of Dry VS Wet ARMD. 

 
 Associations of ARMD i.e. smoking, 
hyperlipidemia, hypertension and obesity were also 
evaluated. Among all risk factors of ARMD smoking 
(41%) had the strongest association while 
hypertension (24%), hyperlipidemia (15%), diabetes 
(12%) and obesity (9%) had also some association with 
ARMD. (Fig 02) 
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Fig. 2: Risk factors for ARMD. 

 
DISCUSSION 

Age related macular degeneration (ARMD) is one of 
the leading causes of acquired blindness worldwide11. 
In our study its prevalence came out to be 1.56%, 
which is quite lower than USA, which is 5.6%3. 
Another study was conducted in India showing 
prevalence near to our study12. Novartis 
Pharmaceuticals UK also suggested 26,000 new cases 
of wet AMD in the UK per year, reported as being 
calculated from our earlier review of prevalence. This 

figure is commensurate with estimates that there are 
13,000 to 37,000 incident cases of neovascular AMD in 
England and Wales per year13. 

 A study was conducted to evaluate the difference 
in prevalence of ARMD among black and white races; 
they concluded no significant difference among these 
races with respect to prevalence rate. Mediums size 
drusen were found equally in both races but in white 
race they transformed to large size drusen later more 
frequently14. Equal proportion of male and female 
were included in the study but there was no gender 
predisposition for ARMD. There are many studies 
which showed the same pattern of gender 
predisposition15. Another study showed that females 
are more prone to develop neovascular AMD than 
males and associated with profound visual loss16. 
Focal hyper-pigmentation was also evaluated in our 
study and found in only 5 patients (3 female and 2 
male). A study conducted in Baltimore suggested that 
focal hyper pigmentation was more prevalent among 
white race as compared with black race people17. 

 A study was conducted in Brazil among Japanese 
immigrants and they showed that ARMD was more 
prevalent in men while in our study no such 
difference was noted. Maximum age group prone to 
ARMD was 60-65 years of age group while in our 
study it came out to be 66-70 years of age group18. 
Another study showed that 66-70 years of age group is 
most prone to develop ARMD, which is same as our 
study19. In our study we observed that dry ARMD was 
more prevalent (68.75%) than wet ARMD (31.25%). 
These results are consistent with published studies29,30. 
In contrast a study was published in UK showed that 
there is no significant difference of prevalence among 
dry and wet ARMD20. 

  Dry ARMD is associated with gradual loss of 
vision while wet ARMD is associated with sudden 
gross loss of vision12,13. In our study, patients with wet 
ARMD were associated with gross drop in vision as 
compared with dry ARMD. Dry ARMD if not treated 
can lead to wet form of ARMD (CNV or PED). 
Etiology of ARMD is not well known but there are few 
documented predisposing factors i.e. smoking, 
hypertension, hyperlipidemia, diabetes and obesity 
which my lead to ARMD4. In our study smoking was 
the most significant predisposing factor. According to 
a survey in USA smoking and hyperlipidemia were 
among the most significant predisposing factors for 
developing ARMD21. Body mass index is also an 
important predisposing factor for developing ARMD 
but no association of high BMI was seen in our study. 
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 There are some psychological issues like 
depression that may predispose to ARMD as well22. 
Studies show that greater attention from families, 
physicians, and society to the mental health needs and 
also alleviation of mobility challenges may help 
improve the condition22. 

 Our study showed hypertension as the second 
significant predisposing factor for ARMD. There are 
multiple studies showing relation of hypertension 
with ARMD17,22. A study was conducted that showed 
that antihypertensive drugs like systemic beta blockers 
reduce lysozyme levels. These drugs reduce the 
requirement for intravitreal anti-VEGF injections in 
patients with wet AMD23. 

 As there are few treatment options for the 
management of ARMD so its prevention and 
retardation of growth plays an important role. AREDS 
study was conducted to evaluate the role of 
antioxidants in prevention and delaying the disease 
process. AREDS explained that antioxidants i.e. Beta 
carotene (15 mg), Vitamin C (500 mg), Vitamin E (400 
IU), Zinc (80 mg) and copper (as cupric oxide) are 
associated with remarkable delay in progression of 
disease24. 

 Another clinical trial AREDS 2 was carried out to 
look for efficacy of omega 3 fatty acids and 
Lutein/Zeaxanthin in reducing the rate of progression 
of disease. AREDS 2 clinical trial explained that 
Omega 3 fatty acids are of no importance when added 
with these supplements while lutein and zeaxanthin 
was associated with delay in progression of ARMD. 
Beta carotene was found to be associated with 
increased risk of lung cancer25. In this study 50% of 
patients were smoker while in our study 40% of 
patients were smoker. According to different 
published studies smoking came out to be the most 
persistent risk factor in addition to all other risk 
factors. 

 As there is no such geographic data published 
regarding the prevalence and incidence of age related 
macular degeneration in Pakistan so this will help to 
compare it with other populations in East as well as in 
Western countries. This evidence-based data can be 
used to provide health care and social awareness to 
population and its comparison with other parts of the 
world. This awareness can help to prevent further by 
following the international guidelines that will help in 
present as well as in future. 

 

CONCLUSION 

Age related macular degeneration is most frequent in 
smokers and they should be educated about this. 
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