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ORIGINAL ARTICLE

Hypertensive retinopathy in chronic hypertensive
patients: a cross sectional study from Peshawar

Syeda Khadijah Mahrukh, Adnan Mumtaz, Alamzeb Jadoon, Syed Shah Hyder Yahya, Muhammad

Zahid, Nauman Wazir
ABSTRACT

Background: Hypertension is one of the most prevalent
health conditions around the globe. Long standing
hypertension affects major organs like brain, kidneys and
eyes. Persistent raised blood pressure may result in
complications like stroke, coronary artery disease, renal
damage, damage to retina, etc. Blood vessels of the retina
are damaged in hypertensive retinopathy which not only
threatens vision but is also an independent risk factor for
cardiovascular and cerebrovascular disease.

Objectives: To determine the magnitude of hypertensive
retinopathy and its risk factors in chronic hypertensive
patients attending a tertiary care hospital of Peshawar.

Material and Methods: A cross sectional study was
conducted on a total of 110 hypertensive patients of
Peshawar at Ophthalmology unit of Naseer Teaching
Hospital, Peshawar from December 01, 2018, to May 30,
2019. Diagnosed hypertensive patients of more than 5
years duration were included in the study through
convenience purposive sampling technique. After
obtaining informed written consent, the data were
collected using a self-administered, closed ended
questionnaire followed by detailed ophthalmological
examination for diagnosis of hypertensive retinopathy
and subsequently analyzed for descriptive statistics using
SPSS version 20.

Results: Out of the total 110 patients, 68(61.81%) were
females while 42(38.18%) were males. Mean age of the
patients was 53.80 + 8 years; 31(28.18%) of the patients
were found to have retinopathy due to hypertension.
Hypertensive retinopathy affected more males (n=21,
30.88%) as compared to females (n=10, 23.80%). Older
patients over 45 years of age who had more than 5 years
history of hypertension were affected more as compared
to younger hypertensive patients.

Conclusion: Retinopathy is present in a sizeable
proportion of patients with longstanding hypertension.
The identified risk factors included male gender,
advancing age (>45years) and longer duration of
hypertension (>5 years).

Keywords: Hypertensive Retinopathy; Hypertension;
Cardiovascular ~ Disease; Risk  Factors;  Visual
Impairment.
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INTRODUCTION

Hypertension is a chronic medical condition with
persistently raised blood pressure in systemic
arteries. In general, persistently raised blood
pressure over a period of 3 months or more defines
chronicity. As per recent WHO statistics,
hypertension affects 1 in 3 adults worldwide.! To
make things worse, nearly half of the people
globally are currently unaware of their condition
and approximately 4 out of 5 people with
hypertension are not adequately treated.
Uncontrolled hypertension may present with
symptoms of headache, dizziness, fatigue, vertigo
and blurred vision, etc.2® Long standing
hypertension may result in complications like
stroke, coronary artery disease, atrial fibrillation,
heart failure, chronic kidney disease, dementia and
retinopathy.*”

Blood pressure greater than 180/110mmHg is
termed as hypertensive crisis that can be an
emergency depending on presence or absence of
end organ damage.?-1°

Hypertensive complications related to eye include
choroidopathy, optic neuropathy and retinopathy.*
Retinopathy i.e. damage to retinal blood vessels is
one of the major complications of hypertension.*?

Hypertensive retinopathy is graded on the basis of
duration and severity of the disease. A commonly
used grading system is the Wagener Keith Barker
(KWB) classification,*? in which Grade I is a mild
disease characterized by arteriolar narrowing, AV
nicking and/or arteriolar wall opacity, Grade Il
retinopathy represents definite focal narrowing and
arteriovenous nipping, Grade Il is moderate
disease severity and includes hemorrhage(s),
micro-aneurysm(s), cotton wool spots and/or hard
exudates, while the presence of features of
moderate retinopathy along with optic disc swelling
is graded as severe, Grade IV retinopathy.

Hypertensive retinopathy (HRP) is not only one of
the leading causes of visual impairment among
adult patients with hypertension but also an
independent risk factor for cardiovascular and
cerebrovascular disease.'® Therefore, it is important
to study the prevalence and risk factors of
retinopathy in hypertensive patients in Pakistan, in
order to reduce the incidence of hypertensive
retinopathy and associated comorbidities.
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MATERIALS & METHODS

A cross-sectional, descriptive study was conducted at
Ophthalmology unit of Naseer Teaching Hospital, Peshawar,
over a period of six months from December 01, 2018, to May 30,
2019. A total of 110 hypertensive patients including 68 females
and 42 males were recruited through Ophthalmology and
Medical OPDs via purposive sampling technique. The inclusion
criteria included only known cases of chronic hypertension, aged
above 40 years, and with a minimum duration of hypertension of
over 5 years. Patients with a history of diabetes mellitus, history
of previous eye surgeries, and untreated hypertension, were
excluded to reduce the impact of confounding variables on the
study results.

After approval from the hospital research ethics committee,
informed written consent was obtained from all study
participants. A predesigned closed-ended questionnaire was used
to collect relevant information, followed by detailed
ophthalmoscopy by the consultant ophthalmologist to record
retinal changes of hypertensive retinopathy. The Wagener Keith
Barker (KWB) Classification'? of hypertensive retinopathy
(Table 1) was used to diagnose and categorize patients for the
severity of hypertensive retinopathy.

Table 1. The Keith Wagener Barker (KWB) classification
system for hypertensive retinopathy

1 Mild generalized retinal arteriolar
narrowing, arteriovenous tortuosity

) Definite focal narrowing and arteriovenous
nipping

3 Signs of grade 2 retinopathy plus retinal
hemorrhages, exudates and cotton-wool spots

4 Severe grade 3 retinopathy plus papilledema or
retinal edema

After collection of data, analysis was carried out using SPSS
version 20 for descriptive statistics. The Chi-square test was
applied for categorical variables, with p<0.05 considered
statistically significant.

RESULTS

The study was conducted on 110 hypertensive patients including
68(61.8%) females and 42(38.18%) males. Mean age of the
participants was 53.80 + 8 years. Of the total, 31(28.18%)
patients were found to have retinopathy of different severity
(Table. 2).

Table 2: Frequency of different stages of hypertensive
retinopathy (n=31).

Stage | 17 (54.83)
Stage Il 08 (25.80)
Stage 111 05 (16.12)
Stage IV 01 (03.22)
Total 31 (100)

Hypertensive retinopathy affected more males (30.88%) as
compared to female patients (23.80%). Out of total 110
hypertensive patients, 79(71.81%) were aged more than 46 years.

Among those with hypertensive retinopathy, 26(83.87%) patients
were aged 46 years and above (Table 3).

Table 3: Frequency of Hypertensive Retinopathy in
different age groups (n=110).

25-35 (06) 01 (16.66)
36-45 (25) 03 (12.0)
46-55 (35) 10 (28.57)

>55 (44) 16 (36.36)
Total (110) 31(28.18)

Table 4 shows an increasing trend of hypertensive retinopathy in
chronic hypertensive patients with the duration of hypertension.

Table 4: Relationship of prevalence of hypertensive
retinopathy with duration of hypertension

05 (29) 05 (17.24)

5-10 (38) 10 (26.31)

>10 (43) 16 (37.20)

Total (110) 31 (28.18)
DISCUSSION

In our study, the prevalence of hypertensive retinopathy in
hypertensive population was 28.18%. This is comparable with
findings of other studies from Iran,' Italy,'®> and Bangladesh,®
that reported a prevalence of 29.4%, 30.6%, respectively.
Kolman S, et al*” however; reported a much higher prevalence of
44% in hypertensive patients of comparable age group from
Holland. Such a difference in prevalence could be partly
explained by the recruitment method employed in their study.
They conducted their research study on hypertensive patients
referred by general practitioners to specialized hypertension
clinic and therefore, likely involved patients with resistant
hypertension or other comorbidities to account for over 44%
prevalence of hypertensive retinopathy.

In our study, 54% of the retinopathy patients had grade | disease
whereas, 25.80% had grade 1l disease and only 3.22% had signs
of grade 1V disease (Table. 2). Mondal et al'® also reported the
same pattern in their study. More patients were suffering from
grade | (14.70%) and grade 1l (8.60%) stage retinopathy whereas
less than 1% had grade IV disease.

We found hypertensive retinopathy to be more common in males
(30.88%) as compared to females (23.80%). Similar gender
distribution was found by Mondal et al*® who reported a higher
prevalence of 66.1% in males as compared to females. This
finding of higher prevalence in males is however; in contrast with
findings of Besharati et al'* who reported a significantly higher
prevalence of hypertensive retinopathy in females (45.6%) as
compared to male (33%). The exact cause remains unknown but
could be partly explained by the higher mean age of participants




in the afore-mentioned study (64.47 + 10.66 years) with probable
role of age-related changes as a confounder.

Moreover, a positive correlation was found in the present study
between prevalence of hypertensive retinopathy and advancing
age and duration of hypertension (Table 4). These findings tally
well and undisputedly with the findings of similar studies.+18
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About one fourth of the hypertensive patients, predominantly

males, with mean age more than 45 years are prone to suffer from

hypertensive retinopathy and its consequences.
RECOMMENDATIONS

This situation dictates vigilance on the part of healthcare
providers to adequately treat hypertension in all patients through

CONCLUSION appropriate pharmacotherapy and lifestyle interventions to
reduce the risk of development of hypertensive retinopathy and
its allied consequences.

REFERENCES

1. WHO. First WHO report details devastating Prevalence of risk factors for dementia in 1974 Dec;268(6):336-45. doi:

impact of hypertension and ways to stop it.
[Webpage]. 2023 September 19. Available
from:
https://www.who.int/thailand/news/detail/1
9-09-2023-first-who-report-details-
devastating-impact-of-hypertension-and-
ways-to-stop-it.

Poulter NR, Prabhakaran D, Caulfield M.
Hypertension. The Lancet. 2015;386:801-
12. https://doi.org/10.1016/S0140-
6736(14)61468-9.

Kumawat VB, Yadav B, Vijayan A, Jain A,
Das JR, Sharma BS, et al. Safety and
efficacy of Rudraksha Churna in the
treatment of essential hypertension—a
single-arm  multicentre  trial. J Res
Ayurvedic Sci. 2022 Jan 1;6(1):4-10.

Herrera-Afilazco P, Atamari-Anahui N,
Ccorahua-Rios MS, Amaya E. National
trends in age-standardized mortality
attributable to hypertension in Peru. J Bras
Nefrol. 2021 Jan 11;43(3):417-21. doi:
10.1590/2175-8239-JBN-2020-0009.

Casalino G, Grassi R, lannotta M,
Pasquadibisceglie V, Zaza G. A
hierarchical fuzzy system for risk

assessment of cardiovascular disease. In:
2020 IEEE Conference on Evolving and
Adaptive Intelligent Systems. (IEEE
EAIS2020). At Bari, Italy. 2020 May 27.
pp.1-7.

Luchesi BM, Melo BR, Balderrama P,
Gratdo AC, Chagas MH, Pavarini SC, et al.

10.

11.

12.

middle-and older-aged people registered in

Primary Health Care. Dement
Neuropsychol. 2021 Apr-Jun;15(2):239-
247. doi: 10.1590/1980-57642021dn15-
020012.

Mahajan R, Lau DH, Brooks AG, Shipp NJ,
Wood JP, Manavis J, et al. Atrial fibrillation
and obesity: reverse remodeling of atrial
substrate with weight reduction. Clin
Electrophysiol. 2021 May 1;7(5):630-41.

Shahoud JS, Sanvictores T, Aeddula NR.
Physiology, arterial pressure regulation. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan. 2023 Aug
28.

Sutton JD, Elledge SA, Scott JM, Rice CD.
Blood Pressure recording practices among
dental hygiene students. J Dent Hyg. 2018
Oct 1;92(5):38-44.

Elsayed YM. Nitroglycerine-responsive
ischemic irregular premature ventricular
contractions post-failure of antiarrhythmic
drugs in hypertensive crises and first-degree
heart block. J Clin Med Img Case Rep.
2022;2(1):1055.

Modi P, Arsiwalla T. Hypertensive
retinopathy. In:  StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;
2024 Jan. 2023 Jul 4.

Keith NM, Wagener HP, Barker NW. Some
different types of essential hypertension:
their course and prognosis. Am J Med Sci.

13.

14.

15.

16.

17.

18.

10.1097/00000441-197412000-00004.

Mrugacz M, Bryl A, Zorena K. Retinal
vascular endothelial cell dysfunction and
neuroretinal  degeneration in diabetic
patients. J Clin  Med. 2021 Jan
25;10(3):458.

Besharati MR, Rastegar A, Shoja MR,
Maybodi ME. Prevalence of retinopathy in
hypertensive patients. Saudi Med J.
2006;27(11):1725-8.

Cuspidi C, Macca G, Sampieri |, Michev I,
Salerno M, Fusi V, et al. High prevalence of
cardiac and extracardiac target organ
damage in refractory hypertension. J
Hypertens. 2001;19(11):2063-70.

Mondal RN , Matin MA, Rani M, Hossain
ZM, Shaha AC, Singh RB, et al. Prevalence
and risk factors of hypertensive retinopathy
in hypertensive patients. J Hypertens. 2017;
6(2):1-5.

Kolman S, van Sijl A, van der Sluijs F, van
de Ree MA. Consideration of hypertensive
retinopathy as an important end-organ
damage in patients with hypertension.J
Hum Hypertens. 2017 Feb;31(2):121-5.
doi: 10.1038/jhh.2016.49. Epub 2016 Jul
28.

Zhang Y, Zhao L, Li H, Wang Y. Risk
factors for hypertensive retinopathy in a
Chinese population with hypertension: The
Beijing Eye study. Exp Ther Med. 2019 Jan
1;17(1):453-8. doi:
10.3892/etm.2018.6967.



https://www.who.int/news/item/19-09-2023-first-who-report-details-devastating-impact-of-hypertension-and-ways-to-stop-it
https://www.who.int/news/item/19-09-2023-first-who-report-details-devastating-impact-of-hypertension-and-ways-to-stop-it

