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ABSTRACT
Background & Objectives: Stroke is a major public health burden
worldwide leading to long-term morbidity and even mortality. Atrial
fibrillation (AF) is the most common sustained arrhythmia and is an
independent factor to increase risk of ischemic stroke. The risk of stroke
further enhanced in rheumatic atrial fibrillation and affects younger
population of developing countries. The study has aimed to find out
frequency of co-existence of stroke in AF and secondarily to look for age
distribution of stroke and risk factors of AF. Materials & Methods: A
retrospective analysis of trans-thoracic echocardiographic records of
patients from 1st June 2009 to 31st June 2016 was done. Data were
collected in a pre-structured proforma and analyzed. Results: Among
15767 echocardiographies, 577 (3.65%) cases were recorded to have
atrial fibrillation. Mean age 65(±15) years ranging from 14 to 100 years.
Rheumatic heart disease was the second most common cause of atrial
fibrillation after hypertension. The co-existence of ischemic stroke was
seen in 87(15.07%) cases with male to female ratio of 1:1.3. The
proportion of stroke in rheumatic Atrial fibrillation was 21(18.75%)
which was higher than in non-Rheumatic atrial fibrillation 66(14.2%).
Conclusion: Rheumatic heart disease is contributing as second most
common cause of atrial fibrillation after hypertension, nearly one fourth
of total stroke and most common (93%) cause of stroke below the age of
45 years. Preventive strategies aimed at health awareness about
rheumatic fever, screening programs at community level, early detection
and treatment for hypertension and Rheumatic heart disease can
contribute in reduction of stroke burden.
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INTRODUCTION
Stroke is a major public health burden worldwide
and is responsible for a large proportion of
disability; and ranks third in causation of morbidity
and mortality.1 Atrial Fibrillation (AF) is the most
commonly occurring sustained arrhythmia and
increases stroke risk by fivefold.2, 3 In last 25 years,
the incidence of AF has increased by 12.6%.4 The
term Rheumatic, Idiopathic and 'lone' AF were used
according to Current guidelines definitions.5, 6
Though stroke is regarded as disease of older age
but Stroke in young adults is in increasing trend.1,7
These strokes in young may be contributed by high

prevalence of rheumatic heart disease (RHD) in
developing countries like Nepal. Literature searches
found that no similar study had been conducted
across Nepal.
We reviewed echocardiographic records primarily to
find out frequency of co-existence of stroke in AF
and secondarily to look for age distribution of stroke
and risk factors of AF.
MATERIALS AND METHODS
This retrospective descriptive analysis was
conducted at Manipal teaching hospital, Pokhara, a
tertiary-care hospital of western Nepal. All the
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Echocardiograms done over a period of seven years
from June 2009 through June 2016 were analyzed
for the present study. Permission to carry out the
research and consent to review records of the
patients was taken from internal review committee.
Among the 16356 Echocardiograms performed
during the period, only the first-time Echo of each
patient with required information was included for
the study to avoid repetition bias and the case
records with incomplete data were excluded.
Hence, a total of 15767 Echo reports were included.
All echocardiograms were
performed in
accordance with the American College of
Cardiology/American Heart Association guidelines
using GE Ultrasound (Vingmed Technology,
model: H45011AN) systems.8,9
Pre-completed Echocardiographic case records of
patients with AF were analyzed to record relevant
information including demographic data, Risk
factors for AF, cardiac valvular affection and
presence or absence of ischemic stroke in a
proforma. The term stroke means cardio-embolic
unless otherwise specified. Continuous variables
were expressed as mean ± SD, while categorical
variables were expressed as frequency and
percentages. Data was analyzed using SPSS for
windows version 18.0.

symptomatic mitral stenosis. The co-existence of
ischemic stroke was seen in 87(15.07%) cases with
male to female ratio of 1:1.3. The proportion of
stroke in rheumatic AF is 21(18.75%) was higher
than in non-Rheumatic AF 66(14.2%) with P value
of 0.22. The rheumatic AF contributed nearly one
fourth of total stroke. The stroke in rheumatic AF
involved 90.5% below 60 years of age while 86.4%
of non-rheumatic AF related stroke are above
60years. The most common risk factor for stroke in
rheumatic was mitral stenosis and hypertension in
non-rheumatic AF.
No gender difference was seen in AF in general
while only rheumatic AF was nearly four times
more commonly seen in female. The non-rheumatic
AF was four times more common in age group of
above 60 years while the rheumatic AF is five times
more commonly distributed below 60 years (Table
1).
The most common risk factor associated with AF
was hypertension (28.6%) followed by RHD
(19.4%). No cause found in 13(2.3%) cases above
60 years were labeled as idiopathic and in 20(3.5%)
cases below 60 years were labeled as lone AF
(Table 2). Diabetes mellitus was seen in 75(13%) of
cases along with other risk factors. Table 3 reveals
that 93% (13) of stroke below the age 45 years was
caused by RHD.

RESULTS
A total of 15767 cases were underwent first time
echocardiography during these seven years. Five
hundred and seventy seven (3.65%) cases between
14 to 100 years were recorded to have atrial
fibrillation with mean age of 65(±15) years. RHD
was the second most common cause of atrial
fibrillation after hypertension. The cases of RHD
above 50 years of age were either diagnosed cases
earlier and under follow up with or without valve
surgery or the first time presentation of

DISCUSSION
The mean age of patients with AF was 65(±15)
years between 14 and 100 years which is
comparable (61.7 +/- 12.8) reported by Yoshida M
et al10 from Japan. Out of 577 patients of AF
studied, majority (67.07%) of patients were aged
between >60 years. There were more males
(55.30%) as compared to females. Current study
shows RHD is the second most common cause of
AF after hypertension which is very similar to study

Table 1: Demographic profile of patients with Rheumatic and non-rheumatic AF
Characteristics
Frequency(N=577)
Percentage (%)
Age(years)
Rheumatic
Non-Rheumatic Rheumatic
Non-Rheumatic
<30
9
4
8
0.9
30-45
39
17
34.8
3.7
46-60
45
76
40.2
16.3
>60
19
368
17
79.1
Total
112
465
100
100
Gender
Female
89
208
79.5
44.7
Male
23
257
20.5
55.3
319
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Table 3: Frequency of Ischemic stroke in rheumatic and non-rheumatic AF
Stroke
Age
Rheumatic
(years)
Non-rheumatic AF
AF
< 30
1
0

Table 2: Risk factors associated with AF
(n = 577)
Risk factors
Frequency
%
HTN
165
28.6
RHD
112
19.4
DCM± Heart failure
41
7.1
IHD/ ACS± Heart fail77
13.34
ure
Respiratory disease
57
9.9
(COPD)
Hyperthyroidism
5
0.9
VHD-Degenerative
78
13.5
Idiopathic
13
2.3
Lone AF
20
3.5
Others
9
1.5
(Alcohol,ASD,HCM)

30-45

12

1

46-60

6

8

>60

2

57

Total

21

66

China, the most common etiology was rheumatic
heart disease (40%). In Rheumatic AF 13(62%) and
19(90%) of stroke affected below 45 and 60 years
of age while 57(86.36%) of stroke in non-rheumatic
AF occurred after 60 years of age. These data
suggest that stroke due to RHD remains a hidden
burden
that
cannot
be
ignored
in
developing countries.
Current study, though a retrospective and hospital
based, tried to cover the gap in research data in AF
with stroke from Nepal and certainly would help to
conduct prospective and community based study in
the near future.

by Dhakal M. et al11 and comparable to study by
Gautam et al.12 Although in western countries RHD
is now very rare, it remains a major public health
problem in developing countries like Nepal. It is
one of the major causes of cardiovascular disease
related admissions.13,14
In our study the co-existence of ischemic stroke
was seen in 87(15.07%) cases which is similar
(17.65%) to study from Sikkim, India by Dhakal et
al11 but lower than study from Szczecin, Poland.15
The mean age stroke patients was 65.76(±16.7)
between 25 and 94 years which is higher than figure
(61.7±14.9) reported by Devkota et al1 from
Kathmandu, Nepal. While the mean age of stroke
only in rheumatic AF is 44.52 (±11.8) between 25
and 67 years. Unlike AF, there were more females
(56%) in stroke patients, as the majority of stroke in
rheumatic AF were females.
The maximum
occurrence of stroke in general seen in patients >60
years which is in consistent with previous study
from our institute.16
The proportion of stroke in rheumatic AF is 21
(18.75%), was higher than in non-Rheumatic AF 66
(14.2%) with P value of 0.22. The Rheumatic AF
contributed nearly one fourth (24.13%) of total
stroke. A systematic review of observational studies
about Stroke and rheumatic heart disease by Wang
D et al17 reported that the proportion of RHD in
patients with ischemic stroke ranged from 3.4% to
23.2% in Asia and 1.8% to 2.0% in Europe and
Northern America during the past 3 decades.
The most common cause of stroke in age group 14
to 45 was RHD 13(93%) which well compares with
study by Zhang YN et al18 from Southwest of

CONCLUSION
RHD is still contributing as second most common
cause of AF after hypertension. Rheumatic AF
contributed nearly one fourth of total stroke and
most common (93%) cause of stroke below the age
of 45 years. The high (15.07%) frequency of
detection of cardioembolic stroke is either due to
lack of knowledge or reluctance to start anticoagulation in indicated patients from part of
treating physician or poor compliance for regular
follow up for monitoring because of difficult
geographical location from patient part.
Preventive strategies aimed at health awareness
about rheumatic fever, screening programs at
community level, early detection and treatment for
hypertension and RHD can reduce stroke burden.
Provision of drugs in subsidized price from
government which are expensive but do not require
regular monitoring can contribute in reduction of
stroke related chronic morbidity and mortality.
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