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Abstract

Introduction

Abnormalities in serum lipid and lipoprotein levels are recognized as major modifiable risk
factors for cardiovascular disease and essential hypertension and retinopathy. So this
study was conducted to evaluate the role of dyslipidemia on development of retinopathy in
hypertensive patients and to establish the association of parameters of serum lipid profile
with hypertensive retinopathy.

Materials and Methods

A cross-sectional study was conducted in Ophthalmology Department among 135 patients
in Nobel Medical College and Teaching Hospital (NMCTH), Biratnagar who were diagnosed
with essential hypertension. Patients having diabetes mellitus, myopia, hazy ocular media
and other posterior segment disorders were excluded from the study. The detailed
ophthalmic examination was carried out in department of ophthalmology, NMCTH,
Biratnagar and all the study population were investigated for fasting serum lipid profile.
Result

Out of 135 patients with essential hypertension, 65.44% had retinopathy and remaining
had no signs of retinopathy. Mean age of patients were 60.24(+15.14) years. Although
no gender preponderance was found with retinopathy but this study showed that
hypertensive retinopathy increases significantly with increase in age and its incidence
increases after the age of 60 years.

Conclusion

The duration of hypertension was found to be strongly associated with development of
hypertensive retinopathy. The increase in all the lipid profile parameters (Serum TG, TC,
and LDL and LDL:HDL) and the obesity were found to be strongly associated with
retinopathy in hypertensive patients.

Key words: Retinopathy, Low density lipoprotein, Dyslipidemis, Triglycerides, High density
lipoprotein.

Introduction

Hypertension is the emerging public health
problem in both developing and developed
countries. Systemic hypertension is a state
of persistently elevated blood pressure
above 140/90 mm of Hg based on an

average of two or more blood pressure
readings taken on two or more visits [1].
Hypertensive retinopathy (HR) is one
among the vascular complication of
essential hypertension and HR was 1st
described by Marcus Gunn in 19th century
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in a series of patients with hypertension
and renal disease[2]. HR is a condition
characterized by a spectrum of retinal
vascular signs in people with elevated
blood pressure [3]. Hypertension and
hyperlipidemia not only accelerate
atherogenesis but also cause degenerative
changes in the walls of large- and medium-
sized arteries [4] which accelerate
cerebrovascular hemorrhage [5] ischemic
heart disease [6] and cardiac arrest [7,8].
Hence, this study helps to assess the
association between hypertensive
retinopathy in patients of essential
hypertension with an altered serum lipid
profile, with the aim of preserving vision by
managing the elevated serum lipid profile
parameters viz. serum total cholesterol
(TC), serum triglycerides (TG), serum low
density lipoprotein (LDL) and serum high
density lipoprotein (HDL) .

Materials and Methods

A hospital based, descriptive cross-
sectional study was carried out in 135
patients attending the Ophthalmology
department of NMCTH, Biratnagar who

were diagnosed to have essential
hypertension by physicians of Internal
Medicine Department of NMCTH,

Biratnagar from January 2017 to august
2017, where intervention was done as per
the need. The stage of hypertension was
classified according to JNC 7 criteria.
Verbal informed consent was taken from all
the patients and proforma was filled up
which includes detailed demographic data,
duration of hypertension, fasting serum
lipid profile which include serum LDL,
serum HDL, serum TC and serum TG and
obesity present or not according to WHO
classification for South Asian population.
Patients having diabetes mellitus, high
myopia, hazy ocular media in both eyes,
and other retinal vascular and posterior
segment disorders were excluded from the
study. Detailed Ophthalmological

examination was carried out including slit
lamp examination and fundus evaluation
under mydriasis with tropicamide 1% with
the both indirect ophthalmoscope (HEINE

SIGMA 150 KC) and direct
ophthalmoscope (HEINE Beta 200) to
identify  fundus changes related to

hypertension. Patients were investigated
for complete fasting serum profile. Staging
of hypertensive retinopathy was carried out
using Modified Keith Wagner Barker
Classification. The data was entered and
analyzed with SPSS program version 22.
The associations between hypertensive
retinopathy and serum lipid profile
parameters were assessed using Chi-square
test.

Results

A total of 135 hypertensive patients were
included in this study after satisfying the
selection criteria, of which 50.4%were
male among them 67.6% had hypertensive
retinopathy and 49.6% were female among
them 64.2% had hypertensive retinopathy.

There was no statistically significant
association of retinopathy with
gender(p=0.672) tablel. Of the total

patients studied, 8.9% were in the age
group of <40 years out of which 25% had
hypertensive retinopathy and 10.4% were
in the age group of =80 vyears of which
71.4%had hypertensive retinopathy, with
an average age of study population being
60.24(+ 15.14) years. This study showed
that hypertensive retinopathy increases
significantly with increase in
age(p=0.0001) and it increases
significantly after age of 60 yearstable2.
Among the 135 study subjects, 65.9% had
hypertensive retinopathy and 23% of total
had grade | retinopathy, 29.6% had grade
11,12.6% had grade lll and 0.7% had grade
IV retinopathytable3. 28.1%of total
hypertensive patient had duration of
hypertension <5 years of which 28.9%
had hypertensive retinopathy and 19.3%
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had > 1byears duration of which 100%
had hypertensive retinopathy, with mean
duration of hypertension10.13(+5.35)
years. The duration of hypertension was
found to be significantly associated with
development of hypertensive retinopathy
(p=0.0001) table4. Among the total of
135 hypertensive patients,42.97% were
found to be obese out of which 86.20%
had retinopathy and most of them had
grade Il retinopathy. Thus obesity was
found to be statistically very significantly
associated for development of hypertensive
retinopathy (p=0.0001) table5. Among the
total study subjects, 46.67% had TG level
of =150mg/dl, out of which 87.30% had
retinopathy and most of them had grade lll

of which 75% had
retinopathy  and 18.5% had LDL
=160mg/dl, of which 100% had
retinopathy, and most of them had grade Il
retinopathy. Among the total study
subjects, 31.85%had LDL:HDL ratio of
2.5-5, of which 67% had retinopathy and
12.59% had LDL:HDL ratio >5, of which
100% had retinopathy, and again most of
them had grade Il retinopathy. Thus,
increase in all those lipid profile parameters
were found to be significantly associated
with retinopathy in hypertensive patients
with p-values of 0.0001, 0.0001, 0.0001,
0.001, respectivelytable6,7,8,10.

(130-159) mg/dl,

Table 1 Gender distribution of HR

retinopathy. Similarly, 20% of the total HR () HR (+) Total
. Gender Frequency
study subjects had TC level of (200-239) Frequency (%) | Frequency (%) (%)
mg/dl, out of which 66.67% had Male 22(32.4) 46(67.6)
retinopathy  and 19.25% had TC 68(50.4)
>240mg/dl, of which 96.15% had | °male | 24(35.8) 43(64.2)  I67(49.6)
retinopathy, and most of them had grade Il Total 46(34.1) go65.9) |35(100.0)
retinopathy. Similarly, out of 135,14.81%
hypertensive patients had LDL level of
Table 2 Age distribution of HR
Age group (years) HR(-) HR(+) Total
Frequency(%) Frequency(%) Frequency(%)
<40 9 3 12
(75.0) (25.0) (100.0)
40-49 11 13 24
(45.8) (54.2) (100.0)
50-59 13 14 27
(48.1) (51.9) (100.0)
60-69 6 21 27
(22.2) (77.8) (100.0)
70-79 3 28 31
(9.7) (90.3) (100.0)
=80 4 10 14
(28.6) (71.4) (100.0)
Total 46 89 135
(34.1) (65.9) (100.0)
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Table 3 HR grading

TC
HR < 200mgdl 200-239mg/dI =240mg/dI Total Frequency | p-value
Frequency Frequency Frequency (%)
(%) (%) (%)
No retinopathy 36 9 1 46
(78.3) (19.6) (2.2) (34.1)
Grade | 20 8 3 31
(64.5) (25.8) (9.7) (23) [0-0001
Grade Il 21 7 12 40
(52.5) (17.5) (30.0) (29.6)
Grade Il 5 3 9 17
(29.4) (17.6) (562.9) (12.6)
Grade IV 0 0 1 1
(0.0) (0.0) (100.0) (0.7)
Total 82 27 26 135
(60.7) (20.0) (19.3) (100.0)
Table 4 Duration of hypertension and retinopathy
Duration HR(-) HR(+) Total
(years) Frequency(%) Frequency(%) Frequency(%)
27 11 38
<5 711) (28.9) (28)
12 17 29
510 (41.4) (58.6) (21)
11-15 7 35 42
(16.7) (83.3) (31)
>15 0 26 26
(0.0) (100.0) (20)
Total 46 89 135
(34.1) (65.9) (100.0)
Table 5 Association with obesity
. Obesity(-) Obesity(+) Total Frequency(%)
HR retinopathy Frequency(%) Frequency(%) p-value
No retinopathy 38 8 46
(87.6) (17.4) (100.0)
16 15 31
Grade | (51.6) (48.4) (100.0)
19 21 40
Grade |l (47.5) (53.5) (100.0)
0.0001
Grade Il 4 13 17
(23.5) (76.5) (100.0)
0 1
Grade IV (0.0) (100.0) (100.0)
Total 77 58 135
(57.0) (43.0) (100.0)
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Table 6 Association with triglyceride

Triglyceride Total
HR < 150mg/dl o o p-value
Frequency (%) = 150mg/dIFrequency(%) Fregency(%)
. 40 6 46
No retinopathy (87.0) (23.0) (34.1)
15 16 31
Grade | (48.4) (51.6) (23)
13 27 40
Grade (32.5) (67.5) (29.6)
4 13 7 0.0001
Grade [l (23.5) (76.5) (12.6)
0 1 1
Grade IV (0.0) (100) (0.7)
Total 72 63 135
(563.3) (46.7) (100.0)
Table 7 Association with total cholesterol
Retinopathy Frequency Percentage
No retinopathy 46 34.1
Grade | 31 23.0
Grade |l 40 29.6
Grade Il 17 12.6
Grade IV 1 0.7
Total 135 100.0
Table 8 Association with LDL
LDL
HR <130mg/dI 130-159mg/dl >160mg/dI Total p-value
Frequency (%) Frequency(%) Frequency(%) Frequency(%)
No retinopathy 41 5 0 46
(89.1) (10.9) (0.0) (34.1)
Grade | 19 9 3 31
(61.3) (29.0) (9.7) (23)
Grade Il 25 4 11 40 [0-0001
(62.5) (10.0) (27.5) (29.6)
Grade Il 5 2 10 17
(29.4) (11.8) (58.8) (12.6)
Grade IV 0 0 1 1
(0.0) (0.0) (100.0) (0.7)
Total 90 20 25 135
(66.7) 914.8) (18.5) (100.0)
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Table 9 Association with HDL

HDL
HR 35mg/dl 36-60mgdl >60mg/dl Total p-
Frequency(%) Frequency(%) Frequency(%) Frequency(%) value
No retinopathy 33 10 3 46
(71.7) (21.7) (6.5) (34.1)
Grade | 19 9 3 (23)31
(61.3) (29.0) (9.7) 0.898
Grade |l 24 11 5 40
(60.0) (27.5) (12.5) (29.6)
Grade Il 10 6 1 17
(58.8) (35.3) (5.9) (12.6)
Grade IV 1 0 0 1
(100.0) (0.0) (0.0) (0.7)
Total 87 36 12 135
(64.4) (26.7) (8.9) (100.0)
Table 10 Association with HDL:LDL
HDL:LDL
HR <2.b 2.5-5 >5 Frequency Total p-value
Frequency Frequency (%) Frequency
(%) (%) (%)
No retinopathy 32 14 0 46
(34.1)
(69.6) (30.4) (0.0)
Grade | 16 13 2 311 0.001
(51.6) (41.9) (6.5) (23)
Grade |l 20 12 8 40
(50.0) (30.0) (20.0) (29.6)
Grade Il 7 4 6 17
(41.2) (23.5) (35.3) (12.6)
Grade IV 0 0 1 1
(0.0) (0.0) (100.0) (0.7)
Total 75 43 17 135
(55.6) (31.9) (12.6) (100.0)
Discussion past studies shown gender preponderance,

In our hospital based study, the mean age
of patients was 60.24(+ 15.14) years
which ranges from 23-93 vyears that is
closely related to a cross-sectional study
conducted by Bastola et al that showed the
mean age of the study group was
58.5(+9.2) years; (range =33-48) [9].

There were 50.4% male among them
67.6% had HR and 49.6% female among
them 64.2% had HR. There was no
statistically significant gender
preponderance (p=0.672). None of the
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though there were Ilimited studies on
incidence of HR.

The prevalence of HR was 65.9% which is
more or less similar to the result showed
by other studies;study conducted in India
shows prevalence of hypertensive
retinopathy 70%[10] and 69% [11].

In this present study, there was an
increase prevalence of retinopathy in

hypertensive patients having high serum

TC level and this association was highly
statistically significant (P<0.0001).
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Similarly, Bastola et al in their study also
showed that there was highly statistically
significant difference in the mean serum
cholesterol level (P<0.001) of patients
with normal fundus and in those with
different grades of HR[9]. And the result of
our study also supports the findings of the
study conducted by Gupta RP et al that
showed there was an increase incidence of
HR in patients having high serum
cholesterol level(p <0.0008)[11].

We, in our study, found a highly significant
relation between serum LDL-cholesterol
and the severity of retinopathy
(p<0.0001).The studies conducted by
Bastola et al[9] and Badhu et al[12] also
showed a statistically significant
association between high serum LDL-
cholesterol and HR.

However, among total, 26.67% of patients
had HDL level of <35 mg/dl, of which
72.22 % had retinopathy while 8.89% of
patients had HDL >60 mg/dl, of which
75% had retinopathy and increase in HDL
was notassociated with retinopathy. This
result supports the findings of Bastola et al
and Gupta RP et al, however no other
studies have reported any direct
association between serum HDL-cholesterol
and HR so far. So, further studies in large
scale are sought for establishment of this
correlation.

Our study showed a significant association
of LDL:HDL cholesterol ratio with HR with
p value<0.001. The study conducted by
Gupta RP et al also showed the same
findings (p<0.0001). And also the overall
association of serum TG was found to be
statistically significant with retinopathy
(p<0.0001). Similar results were shown
by Gupta RP et al (p<0.01). In present
study, among the total subjects, 46.67%
had TG level of =150mg/dl, out of which
87.30% had retinopathy and most of them
had grade Ill retinopathy. Similarly, in the
study conducted by Bastola et al, the mean

serum TG level were also found to be high
in grade Il and higher grades of HR.

Hence, our study shows a definite
association between increased serum lipid
parameters and the prevalence of HR.

Conclusion

Hypertensive retinopathy has been found
to occur more commonly after 40 years of
age, with the mean age of 60 years and
there was no gender preponderance. It has
been found that an increase in prevalence
of HR with increase in serum TC, serum TG
and serum LDL-cholesterol. However, no
association was found between HDL-
cholesterol and HR.

Hence, in conclusion, we can say that
dyslipidemia must be considered as the
important risk factors for prevalence and
severity of HR. So lowering increased
serum lipid parameters in hypertensive
patients is advisable to preserve sight as
well as other end organ damage in long
run.

References

[1] National Institutes of Health, National High
Blood Pressure Education Program. The fifth
report of the Joint National Committee on
Detection, Evaluation, and Treatment of High
Blood Pressure (JNC V). Arch. Intern. Med.
153(1993) 154-83.

[2] Gunn RM. Ophthalmoscopic evidence of (1)
arterial changes associated with chronic renal
disease, and (2) of increased arterial tension.
Transactions of the Ophthalmological Society
of the United Kingdom. 12 (1892) 124-5.

[3] Walsh JB. Hypertensive retinopathy:
description, classification, and prognosis.
Ophthalmology. 89:10 (1982) 1127-31.

[4] Ahmad N, Aslam MN, Jaffary M. Association
of High Cholesterol and Triglyceride Level in
patients with Diabetes, Hypertension and
Cerebrovascular Accidents. Pakistan Journal
of Medical & Health Sciences. 9:4 (2015)
1361-3.

[5] Vasan RS, Sullivan LM, Wilson PW, Sempos
CT, Sundstrom J, Kannel WB, Levy D,
D'agostino RB. Relative importance of
borderline and elevated levels of coronary
heart disease risk factors.Annals of Internal
Medicine. 142:6 (2005) 393-402.

*Corresponding Author: Dr.Bishwanath Adhikari | E-mail: drbishwaa@gmail.com



[6]

[7]

[8]

[9]

[10]

Bishwa Nath Adhikari, Journal of Nobel Medical College

Law MR, Wald NJ, Thompson SG. By how
much and how quickly does reduction in
serum cholesterol concentration lower risk of

ischaemic heart disease?.Bmj. 308:6925
(1994) 367-72.
Cholesterol DB. Stroke: 13,000 strokes in

450,000 people in 45 prospective cohorts.
Prospective studies collaboration. Lancet. 346
(1995) 1647-53.

Hachinski V, Graffagnino C, Beaudry M,
Bernier G, Buck C, Donner A, Spence JD, Doig
G, Wolfe BM. Lipids and stroke: a paradox
resolved. Archives of neurology. 53:4 (1996)
303-8.

Bastola P, Pun CB, Koirala S, Shrestha
UK, Fasting serum lipids and fundus changes in
hypertensive patien: Nepal J Med Sci
1(2012)103-7.

Prasad M, A crossectionol study for evaluation
of association between hypertensive

(111

[12]

retinopathy with serum lipid profile in patient
of essential hypertension in hypertension in
rural hospital, International journal of advanced
research, ideas and innovations in technology,
3:1(2017) 49-56.

Gupta RP, Gupta S, Gahlot A, Sukharamwala
D, Vashi J. Evaluation of hypertensive
retinopathy in patients of essential
hypertension with high serum lipids. Medical
Journal of Dr. DY Patil University. 6:2 (2013)
165.

Badhu B, Dulal S, Baral N, Lamsal M, Shrestha
JK, Koirala S, Kathmandu N. Serum level of
low-density lipoprotein cholesterol in
hypertensive retinopathy. Southeast Asian
journal of tropical medicine and public health.
34:1 (2003) 199-201.

*Corresponding Author: Dr.Bishwanath Adhikari | E-mail: drbishwaa@gmail.com



