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Abstract

Background: Cryptogenic strokes, the majority
of which are brought on by an embolic
mechanism, are a subset of ischemic stroke that
affects around 25% of all patients. In people with
a history of cryptogenic or left atrial
cardiomyopathy and unknown stroke who are on
anticoagulant therapy, rivaroxaban may reduce
the chance of having another stroke compared to
aspirin.

Methods: The effectiveness and tolerability of
rivaroxaban and aspirin in preventing recurrent
stroke in individuals with a history of left atrial
cardiomyopathy and cryptogenic stroke were
compared in this cross-sectional investigation.
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Results: The odds ratio for stroke recurrence
with aspirin treatment was 11 times higher than
with rivaroxaban therapy, even after controlling
for other factors such as age, gender,
hypertension, and diabetes with the p-value of
0.038 and 95% confidence interval range of 1.39
to 113.08 and OR value of 11.35

Conclusions: In individuals with a history of
unknown etiology stroke and left atrial
cardiomyopathy, rivaroxaban was more effective
than aspirin at preventing recurrent stroke.
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INTRODUCTION:

A stroke is characterized by a reduction in blood
flow to the brain, which may result in
neurological impairments. The burden on people
living in lower and lower-middle-income nations
rose significantly from 1990 to 2019; it has
become the second largest cause of mortality and
the third major contributor to disability and death
combined worldwide. The incidence, mortality,
prevalence, and DALY (disability-adjusted life-
years lost) rates of age-standardized stroke varied
greatly by region, with the greatest rates
occurring in Eastern Europe, Asia, and Sub-
Saharan Africa. [1] There are no discernible
gender variations in the number of stroke-related
fatalities, even though the point estimates of
prevalent and incident strokes are greater in
females than in men. [2,3] Approximately one in
four persons today have a lifetime risk of stroke.
High systolic blood pressure (SBP), a high body
mass index (BMI), high fasting plasma glucose
(FPG), atmospheric particulate matter (PM2.5)
exposure, and smoking are the primary risk
causes for stroke. The incidence of stroke is
mostly caused by metabolic, behavioral,
nutritional, and environmental risk factors
together. [4-7]

The age-standardized incidence rate (ASIR) of
stroke declined in both genders from 166.6 per
100,000 inhabitants in 1990 to 138.8 per 100,000
populations in 2019. In Pakistan, stroke incident
cases climbed from 48,274 in 1990 to 102,778 in
2019, showing a 2.1-fold increase. From 21,698
fatalities due to stroke in 1990 to 40,912 in 2019,
there has been an increase. In addition, the age-
standardized mortality rate (ASDR) from stroke
dropped by 45.1%. [27-46]

The majority of cryptogenic strokes, which
account for around 25% of all ischemic stroke
patients, are brought on by embolic mechanisms.
Cryptogenic strokes have often been defined as
non-lacunar infarctions without distal arterial
constriction or cardioembolic causes;
nevertheless, neither a generally recognized
definition nor a necessary universally accepted

diagnostic evaluation has been established.
Clinical research on the best preventative
treatment for cryptogenic strokes has been
hampered as a result. [8]

In vulnerable populations, atrial cardiomyopathy
(AC) is now understood to be a substantial cause
of atrial hypercontractility and a foundation for
atrial fibrillation (AF). New potential targets for
catheter-based and pharmacological therapies
include AC. Even though the atria and ventricles
vary significantly in terms of their shape,
function, and molecular and cellular makeup,
atrial cardiomyopathy is relatively much less well
understood than ventricular cardiac arrest and
cardiomyopathy. [9]

The likelihood of having another stroke remains
high regardless of the efforts of academics and
pharmaceutical corporations. Aspirin is a popular
antiplatelet drug used to prevent subsequent
strokes, but its benefits must be balanced against
the danger of bleeding, especially in the aged
population. Aspirin is both safe and helpful in
avoiding stroke recurrence, however, it can only
prevent 20% of repeated vascular episodes.
[10,11,12]

In individuals with left atrial cardiomyopathy
with cryptogenic stroke, we expected that
rivaroxaban would prevent stroke recurrence
more effectively and safely than aspirin. This
cross-sectional research looked at whether
individuals with a history of unknown etiology
stroke, left atrial cardiomyopathy, and moderate
to acute left atrial volume index (LAVI) were
much more likely to benefit from rivaroxaban
medication than aspirin.

METHODS: From December 2020 to December
2022, cross-sectional research was carried out at
the neurology department of Mayo Hospital in
Lahore, Pakistan. From the database of patients
hospitalized in the neurovascular unit at this time,
73 individuals with histories of left atrial
cardiomyopathy, moderate to severe LAVI, and
cryptogenic stroke were chosen.

Clinical variables were taken out of the patient
data. High systolic or diastolic blood pressure
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upon discharge, a previous diagnosis of
hypertension, or being treated with medication
were all considered to be signs of hypertension.
A diagnosis of diabetes mellitus was indicated by
an admitting HbA1C of more than 6.5%, a prior
diagnosis of diabetes, or the use of medication.
Each patient's non-contrast head CT or brain MRI
was examined to determine if left atrial
cardiomyopathy and an acute or subacute
cryptogenic stroke were present.

The inclusion criteria included a history of
previous cryptogenic stroke, a cardiac ejection
fraction of greater than 30, the absence of atrial
fibrillation (AF), the absence of cervical and
intracerebral artery stenosis greater than 50%, the
lack of prosthetic heart valves, the nonattendance
of mild to severe stenosis of cardiac valves, and
before tracking of heart activity for at least 1 day.
Patients, on the other hand, were only allowed to
participate in the study if they met at least two of
the following criteria for atrial congestive heart
failure: LAVI 35, episodes of high atrial rates,
also referred to as frequent premature atrial
contraction, CHADS2-VASc (congestive heart
failure, hypertension, age more than or equal
to 75 (doubled), vascular disease, diabetes, stroke
(doubled), age 65 to 74, and sex category
(female)) score above 4, and spontaneous echo.
Cardiac arrhythmia, constriction of more than 50
percent of the cervical and intracerebral veins,
and a functioning patent foramen ovale were
among the exclusion criteria (PFO). Patients were
taken from the neurovascular department
database who satisfied the inclusion requirements
and at least two of the atrial cardiomyopathy
criteria. According to the doctor's judgment,
some patients received rivaroxaban for secondary
prevention while others received aspirin (level C

evidence). All patients were split into two groups
based on whether they were taking aspirin or
rivaroxaban, and the result in each group was
tracked over the course of the next two years. For
each  patient's admission  transthoracic
echocardiography, the left atrial volume index
(LAVI) of 35 mL/m2 was retrieved from the
reports.

SPSS version 26.0 was used to analyze the
data. We first compared baseline traits between
the two groups. For continuous variables,
descriptive statistics are shown as mean SD, and
for categorical variables, they are shown as
percentages. If group variances  were
homogenous, the one-way ANOVA (analysis of
variance) was used to compare groups; if
heterogeneity was present, the Welch analysis of
variance was used. We employed the
nonparametric Kruskal-Wallis test for variables
with uneven distributions, and the chi-square or
Fisher exact test for categorical variables to
compare the groups. After adjusting for
confounding factors such as diabetes and
hypertension, a logistic regression analysis was
used to compare recurrent stroke between the two
groups. A 0.05 p-value was regarded as
statistically significant.

RESULTS: The mean age of the 73 patients in
our sample was 60.67 +10.41 years, and the
percentage of men was 60.3%. Their ages ranged
from 35 to 85. Between the two groups, there was
a similar age distribution, high blood pressure,
and diabetes. The risk factors connected to atrial
cardiomyopathy were also examined in groups.
Table 1 listed the fundamental traits of a
cryptogenic stroke.
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Table 1: Comparing the cryptogenic stroke's baseline features.

Age Gender (Male) Hypertension Diabetes Mellitus
Variables mean £SD) n % n % n %
Rivaroxaban 62.21£10.51 | 19 57.6 8 24.2 7 21.2
Aspirin 59.40+10.28 | 25 62.5 14 35 11 27.5
Total 60.67 £10.41 | 44 60.3 22 30.1 18 24.7
P-value 0.254 0.669 0.319 0.535

The CHA2DS2-VASc mean (SD) score was 4.55
(0.746), and the p-value which is 0.219, indicates
that the two groups’ differences are not
statistically significant. Since the start of the
research, there has been no statistically
significant difference between the rivaroxaban
and aspirin groups in terms of the frequency of
premature atrial contraction (FPAC) (P-
value=0.541). Instead, FPAC has been the same
in both groups (93% and 90%, respectively).
However, during the course of the study, atrial
fibrillation (AF) had established in 12% of those

taking rivaroxaban and in 15.5% of those taking
aspirin. Additionally, transient atrial fibrillation
occurred in 18.2% of those taking rivaroxaban
and in 25.0% of those taking aspirin (TAF). Six
patients were unaffected by the atrial arrhythmia.
The left atrial volume index, the CHADS2-VASc
score, and the frequency of high atrial rates
(regular premature atrial contraction) did not
differ statistically significantly between the
aspirin and rivaroxaban treatment groups (Table
2).

Table 2: Differences in left atrial cardiomyopathy traits between treatment groups.

Variables Left atrial volume index CHADS2-VASc score | Absent Arrhythmia
Aspirin 40.40+3.136 4.45+0.639 4(10.0) 36(90.0)
Rivaroxaban | 40.61+3.316 4.67+0.854 2(6.1) 31(93.9)
P-value 0.786 0.219 0.541 0.541

The analysis of cardiomyopathy and stroke
recurrence revealed a statistically significant
difference between the rivaroxaban and aspirin
groups. According to the odds ratio (OR) of atrial
cardiomyopathy = and  stroke  recurrence
(OR=6.78, CI  95%: 0.789-58.33, P-
value=0.048), rivaroxaban reduced the risk of
stroke recurrence by more than 6 times compared
to the aspirin group. With the value of crude risk
ratio as 6.6 and a 95% confidence interval range
of 0.869 and 50.11, the findings revealed that
while the rivaroxaban group only saw one case of
stroke recurrence, the aspirin group saw eight

cases The logistic regression model used to
analyze the correlation between the two groups'
treatment histories and stroke recurrence. A
stroke recurrence odds ratio of 11.35 was found,
with a 95% confidence interval of 1.39-113.08,
and a P value of 0.038, assuming that other
variables like age, gender, high blood pressure,
and diabetes remained constant. The findings
showed that patients with a history of left atrial
cardiomyopathy and unknown etiology
stroke were more inclined to benefit from
rivaroxaban therapy than from aspirin for
preventing recurrent stroke (Table 3).
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Table 3: Stroke recurrence and rivaroxaban treatment vs aspirin therapy.

0,
Groups Study Stroke Re. Odds Ratio | Std. Err. | P-value 9% Confidence
Interval
Rivaroxaban (n=33) | 1(3.0)
Aspirin (n=40) 8(20.0) 11.35 13.31 0.038 1.13-113.08

DISCUSSIONS: It has not yet been shown that
rivaroxaban's superiority over aspirin in preventing
the recurrence of unknown etiology stroke and left
atrial cardiomyopathy predicts clinical
effectiveness. According to estimates, 11% of
people will get a recurrence within a year after their
first stroke and 26% within five years. [13]

Aspirin is a popular antiplatelet drug used to prevent
subsequent strokes, but its benefits must be balanced
against the danger of bleeding, especially in the aged
population. Aspirin is both safe and helpful in
reducing repeated strokes, however, it can only
lower recurrent vascular events by 20%.[14]
According to this research, anticoagulant medication
with rivaroxaban decreased the risk of stroke in these
individuals when compared to aspirin, as shown by
the p-value of 0.038, 95% confidence interval range
of 0.0088 and 0.8779, and OR value of 0.088. We
discovered that rivaroxaban, as opposed to aspirin,
did lower the incidence of recurrent stroke in
patients with atrial cardiomyopathy, a disease that is
highly likely to develop AF, a dangerous arrhythmia
that worsens with aging and is associated with very
high healthcare consumption and expenditures.
Despite this, recent research found a link between
atrial pathology indicators and ischemic stroke,
suggesting that the tissue substrate may be more of a
risk factor for stroke than an arrhythmic condition.
[15,16]

Our findings disagree with some earlier research. To
prevent strokes following an embolic stroke of
unknown origin, they compared a daily dosage of 15
mg of rivaroxaban to 100 mg of aspirin (ESUS).
They concluded that rivaroxaban had a greater risk
of bleeding and was not more effective than aspirin
in preventing subsequent strokes after a first embolic
stroke of unknown origin. However, our findings are
in line with a few other investigations. [17,18,19]

They showed that among individuals with ESUS and
moderate to severe left atrial enlargement,
rivaroxaban was linked to a lower risk of recurrent
stroke. [20-24] Additionally, in line with our
findings, another trial discovered that rivaroxaban
was more effective than aspirin in lowering the risk
of recurrent stroke or systemic embolism. [25,26]
Retrospective design in single-site research and the
limited sample size was study limitations.
Retrospective studies rely on data that has already
been collected, which can limit the accuracy of the
information and make it harder to control for
extraneous variables. A small sample size can also
limit the generalizability of the study's findings, as
the results may not be representative of the larger
population.

CONCLUSIONS: In conclusion, individuals with a
history of left atrial cardiomyopathy and unknown
stroke fared better on rivaroxaban than they did on
aspirin in terms of preventing recurrent stroke. This
cross-sectional study may not only have useful
therapeutic ramifications for primary and secondary
stroke prevention, but it may also serve as a catalyst
for a conceptual shift that will create a wealth of new
opportunities for future studies on minimizing the
load of atrial cardiomyopathy and stroke.
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