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ABSTRACT
Introduction: Dyslipidemia refers to abnormal levels of lipids in the bloodstream (total cholesterol ≥ 5.17 mmol/L, 
HDL<1.03 mmol/L, LDL ≥3.36 mmol/L and Triglyceride ≥1.69 mmol/L). Age-related macular degeneration is the 
leading cause of central vision loss in the elderly. The etiology of this disease is multifactorial and one of them is 
disturbance in lipid metabolism. The study aimed to determine the prevalence of dyslipidemia among patients with 
age-related macular degeneration.

Methods: A descriptive cross-sectional study was conducted in the Department of Ophthalmology in a tertiary care 
center from 12 February 2019 to 31 January 2020 after obtaining ethical approval from the Institutional Review 
Committee (Reference number: 35U (6-11) E2/075/16). Patients aged ≥50 years with a clinical diagnosis of age-
related macular degeneration were included in this study. Patients <50 years, undergoing treatment with lipid-
lowering agents and with diabetic and hypertensive retinopathy were excluded. A convenience sampling method 
was used. Data was entered and analyzed using IBM SPSS Statistics version 26. Point estimate and 90% Confidence 
Interval were calculated.

Results: Among 65 cases of age-related macular degeneration, the prevalence of dyslipidemia was found to be 54 
(83.10%) (76-90, at 90% Confidence Interval).

Conclusions: The prevalence of dyslipidemia among the patient with age related macular degeneration was higher 
compared to study done in similar settings. So this study highlights the importance of routine serum lipid examination 
in all patients diagnosed with age-related macular degeneration.
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INTRODUCTION
Dyslipidemia refers to abnormal levels of lipids in the 
bloodstream. The deranged blood lipid level leads to 
various systemic disorders. Dyslipidemia is considered 
when total cholesterol ≥ 5.17 mmol/L, HDL <1.03 mmol/L, 
LDL ≥3.36 mmol/L and Triglyceride ≥1.69 mmol/L.1 

The pathological mechanism of age-related macular 
degeneration (ARMD) is not completely clear; however, 
the deposition of lipoproteins has been implicated in 
the pathogenesis of ARMD.2 A study found a significant 
increase in total cholesterol (TCH), low-density lipoprotein 

(LDL),triglycerides (TG) and significant decrease in High 

density lipoprotein (HDL) in ARMD patients compared with 
control group.3 Another study showed significantly elevated 
values of total (p = 0.0002), LDL (p = 0.023), non-HDL 
cholesterol (p = 0.0014) compared to control group.4 TCH, 
LDL and TG serum concentrations was significantly higher 
in ARMD compared to control group in previous study.5 
However, there was no statistically significant difference 
in HDL concentration between the two groups (P=0.781). 

The main aim of the study was to determine the 
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prevalence of serum lipids among ARMD patients in the 
Department of Ophthalmology in a Tertiary Care Centre.

METHODS
A descriptive cross-sectional study was conducted in 
the Department of Ophthalmology, B.P. Koirala Lions 
Centre for Ophthalmic Studies, Institute of Medicine, 
Tribhuvan University, Maharajgunj, Kathmandu, Nepal, 
from 12 February 2019 to 31 January 2020 after 
obtaining the ethical approval from Institutional Review 
Committee (Reference number: 35U (6-11) E2/075/16). 
All patients aged≥50 years of both genders with a clinical 
diagnosis of ARMD were enrolled as cases. Patients 
below 50 years with media opacity dense enough to 
preclude adequate visualization of the fundus, failing 
to give consent, undergoing treatment with lipid-
lowering agents and with diabetic and hypertensive 
retinopathy changes were excluded. A convenience 
sampling method was used. A predesigned proforma 
was used to collect samples. Informed verbal and 
written consent were taken from all participants.

The sample size was calculated using the following formula:

n = Z2 x p x q / e2

= 1.642 x 0.5 x 0.5 / 0.112

= 56

Where,

n= minimum required sample size

Z= 1.64 at 90% Confidence Interval (CI)

p= prevalence taken as 50% for maximum sample size 
calculation

q=1-p

e= margin of error, 11%

The sample size calculated was 56. How-
ever, 65 patients were taken for the study.

Demographic profile, presence of known risk factors 
such as Hypertension, Diabetes, Cardiovascular diseases 
were recorded. Each patient had a complete ophthal-
moscopic examination, including Visual acuity (unaided 
and aided) using internally illuminated Snellen multiple 
optotypes, anterior segment with Haag-Streit 900 Slit 
lamp biomicroscope and dilated fundus examination. 
Each participant had a fundus photograph obtained by 
a trained ophthalmic assistant, and ARMD was catego-
rised by a retina specialist based on phenotype charac-
teristics as early (Medium-sized drusen with no pigmen-
tary abnormalities), intermediate (Large drusen and/
or pigmentary abnormalities) and late (Neovascular 

ARMD and/or geographic atrophy).6 The size of drusen 
compared with the retinal vessel diameter. Patients di-
agnosed with ARMD were then investigated for serum 
Fasting Lipid Profile. Cut-off levels for dyslipidemia were 
total cholesterol ≥ 5.17 mmol/L, HDL<1.03 mmol/L, LDL 
≥3.36 mmol/L and Triglyceride ≥1.69 mmol/L.1 Data 
were entered into Microsoft Excel and statistically an-
alysed using IBM SPSS Statistics version 26.0. The point 
estimate was calculated at 90% confidence interval. 

RESULTS
Among 65 cases of age-related macular degenera-
tion, dyslipidemia was found in 54 (83.10%) (76-90, 
90% CI). Dyslipidemia was more prevalent in the age 
group 70-79 years, followed by 60-69 years (Table 1). 

Table 1. Age and gender distribution of ARMD patients 
with dyslipidemia (n=54).
Variables n (%)
Age Group (years)
50-59 4 (7.40)
60-69 13 (24.10)
70-79 24 (44.40)
80-89 11 (20.40)
90-99 2 (3.70)
Gender
Male 22 (40.70)
Female 32 (59.30)

The majority of ARMD patients with dyslipid-
emia were female 32 (59.30%). Out of 54 pa-
tients, 42 (77.80%) had early, 6 (11.10%) had inter-
mediate and 6 (11.10%) had late ARMD (Table 2).

Table 2. Types of ARMD (n=54).
Age (years) n (%)
Early 42 (77.80)
Intermediate 6 (11.10)
Late 6 (11.10)

Among 54 patients, 32 (59.30%) patients had abnor-
mal cholesterol, 54 (100.00%) patients had abnor-
mal HDL, 6 (11.10%) patients had abnormal LDL and 
41 (75.90%) had abnormal triglycerides (Table 3).

Table 3. Distribution of Serum Lipids level of ARMD 
(n=54).
Serum lipid levels n (%)

Agrawal, et al. Dyslipidemia among patients with Age-Related Macular Degeneration in the Department...



PMJN
Postgraduate Medical  

Journal of NAMS

85Volume 25 | Number 3 | Jul-Sep 2025

Serum Cholesterol 32 (59.25)
HDL 54 (100)
LDL 6 (11.11)
Triglycerides 41 (75.92)

DISCUSSION
The prevalence of dyslipidemia among ARMD was found 
to be 54 (83.10%). The prevalence of dyslipidemia was 
18.5% among 78 ARMD patients as shown in previous 
study. This result shows higher prevalence in our study 
compared to them.7 Dyslipidemia was more prevalent 
in the age group 70-79 years, followed by 60-69 years. 
The majority of ARMD patients with dyslipidemia were 
female 32 (59.30%). A study included ARMD patients 
with mean age of 80.2 years with female preponder-
ance (61.9%).8 About 42 (77.80%) patients had early, 6 
(11.10%) had intermediate and 6 (11.10%) had late ARMD. 

Among 54 patients, 32 (59.30%) patients had abnor-
mal cholesterol, 54 (100.00%) patients had abnormal 
HDL, 6 (11.10%) patients had abnormal LDL and 41 
(75.90%) had abnormal triglycerides. A previous study 
showed significantly higher levels of total cholesterol, 
triglycerides and LDL levels in cases and a significant 
decrease in HDL levels in ARMD patients.3 In our study, 
HDL levels were also lower in ARMD patients along with 
an increase in total cholesterol, triglycerides and LDL 
levels.  A previous study also concluded patients with 
ARMD had higher total cholesterol (p = 0.0002) and LDL 
value (p =0.023), similar to our study.4 Another study 
found a significant increase in total cholesterol (p = 
0.001), LDL (p=0.001) and TG (p = 0.017) concentration 
among cases compared to controls.5 However, no signif-
icant difference in HDL (p=0.781) was found between 
the two groups. Elevated HDL levels was found to be sig-
nificantly associated with ARMD, while no statistically 
significant association of ARMD was seen with total cho-
lesterol, LDL or Triglycerides. 8 This result is the reverse 

of our result in which ARMD patients had a lower level 
of HDL with high total cholesterol, LDL or Triglycerides. 
A previous study also found significantly higher levels of 
LDL (p=0.03) in cases compared to controls, and HDL level 
(p=0.05) was lower in cases than in controls, similar to 
our study. But no significant difference was seen in to-
tal cholesterol and HDL levels between the two groups.9 

In our study, HDL level contributed to the highest percent-
age of dyslipidemia (100.00%). Serum Triglycerides and 
Serum cholesterol are listed second (75.90%) and third 
(59.30%), respectively, and the lowest contribution is of se-
rum LDL (11.10%). A study from Dhulikhel Hospital in 2010 
showed lower levels of HDL (<1.17 mmol/L) in 76% of the 
total cases who were recruited from the OPD irrespective 
of their co-morbid conditions.10 This shows that the aver-
age Nepalese may have a lower level of desired HDL level. 
Elevated levels of LDL or decreased levels of HDL, with or 
without other risk factors, have been reported to increase 
the risk of cardiovascular disease.11 An Ophthalmologist, 
through the detection of ARMD, may identify patients 
with dyslipidemia and also help in the identification and 
prevention of well-known risk factors for cardiovascular 
disease by referring the patient to a concerned facility. 

The sample size in this study was small and 
was carried out in one center only. Therefore, 
large multicentric and community-based stud-
ies are required to further strengthen the study.

CONCLUSIONS
Our study showed patients with ARMD had greater 
prevalence of dyslipidemia in terms of total cholester-
ol, serum LDL, triglycerides compare to the study done 
in similar settings. Therefore, all patients with dyslipid-
emia and age ≥50 years should be screened for ARMD.
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