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Abstract

Background: The advantages of long-term aspirin
usage for preventing cardiovascular disease must be
balanced against the danger of bleeding.

Objective: This study aimed to evaluate the impact of
long-term aspirin therapy on cardiovascular disease
prevention and to assess the associated risks of bleeding
complications.

Methodology: A prospective cohort research
comprising 270 adult patients aged 40 and above who
were on long-term aspirin treatment was carried out at
the University of the Punjab from January 2023 to
December 2023. A minimum of six months of aspirin
treatment for primary or secondary cardiovascular
prevention was necessary to meet the inclusion criteria.
Focusing on cardiovascular outcomes, bleeding
complications, and relevant laboratory markers, we
collected data through patient interviews, medical record
reviews, and lab tests. Statistical analyses were
performed using SPSS version 25, employing frequency
distributions and t-tests to compare aspirin users with
non-users.

Results: Among the 270 participants, 25 aspirin users

(11.90%) experienced gastrointestinal bleeding (GI
Bleeding), while no non-users reported this complication.
Additionally, 10 aspirin users (4.76%) had intracranial
hemorrhage, whereas no cases were observed in the non-
user group. Laboratory analyses revealed that aspirin
users had significantly higher platelet counts (230 + 40
x10"9/L) compared to non-users (210 + 35 x109/L, p =
0.01) and longer prothrombin times (14.2 + 1.5 seconds)
compared to non-users (13.5 + 1.2 seconds, p = 0.03).
Hemoglobin levels were not significantly different
between aspirin users (13.2 + 1.8 g/dL) and non-users
(13.8 £ 1.9 g/dL, p = 0.12).

Conclusion: Long-term aspirin usage successfully
lowers the risk of cardiovascular events, but it also raises
the risk of bleeding in the brain and gastrointestinal tract.
These results emphasize the need of doing a thorough risk
assessment before beginning long-term aspirin
medication in patients.

Keywords: aspirin, cardiovascular disease, bleeding
complications, gastrointestinal bleeding, intracranial
hemorrhage

Introduction

The worldwide quest for efficient preventative
interventions is fueled by the fact that cardiovascular
disease (CVD) is still the leading cause of death and
morbidity [1,2]. For many years, aspirin has been a
mainstay in the treatment of cardiovascular health
because of its well-known antiplatelet characteristics [3].
Its main mode of action is the irreversible suppression of
cyclooxygenase-1 (COX-1), which stops thromboxane A2,
a material that is essential for blood clot formation and
platelet aggregation [4,5]. Aspirin is now a vital
component of secondary prevention for those with a
history of cardiovascular events, including myocardial

infarction and stroke, because to its pharmacological
impact [6].

The use of aspirin for primary prevention—that is, to
prevent cardiovascular events in people who have never
had a history of cardiovascular disease—has generated a
great deal of discussion throughout time [7]. The
advantages of regular aspirin usage in the general
population have become less evident, despite the fact that
several large-scale studies have established aspirin's
effectiveness in lowering the incidence of heart attacks
and strokes in high-risk groups [8]. This uncertainty
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results from the delicate balance that must be struck
between averting vascular events and running the risk of
negative consequences [9].

Intracerebral hemorrhage and gastrointestinal bleeding
(GI bleeding) are two bleeding problems linked to long-
term aspirin use [10,11]. These risks are quite concerning,
especially for older persons and those with underlying
medical disorders that might make bleeding tendencies
worse [12]. Determining the overall benefit of long-term
aspirin usage is difficult because of its tendency to
produce bleeding issues in addition to its ability to
prevent cardiovascular events [13].

The recommendations for the usage of aspirin in
different groups are continuously improved as fresh data
and study are gathered. To maximize therapy options, it
is crucial to comprehend how cardiovascular benefits and
bleeding risks interact.

Research Objective

The objective of this research was to analyze the impact
of long-term aspirin use on CVD prevention and assess
the associated risks of bleeding complications.

Materials and methods

Study Design and Setting

This study employed a prospective cohort design and was
conducted at University of the Punjab, Lahore, over a
one-year period from January 2023 to December 2023.

Inclusion and Exclusion Criteria

Adult patients 40 years of age and older who had received
written informed consent and had been on long-term
aspirin medication (defined as at least 6 months) for
primary or secondary CVD prevention were eligible to
participate in the trial. Patients with known
hypersensitivity = reactions or significant renal
impairment, those with insufficient medical records,
those with a history of serious bleeding problems or
ongoing gastrointestinal bleeding, and those who
rejected to participate after giving their original
permission were all excluded.

Sample Size

A total of 270 participants were recruited for this study.
The sample size was determined using the World Health
Organization (WHO) formula for sample size calculation,
which considers the desired confidence level, margin of
error, and the estimated prevalence or effect size. The
formula used was:

n= Z2xPx(1-P)/E?

where:
« n is the sample size,

» Z is the Z-score corresponding to the desired confidence
level (e.g., 1.96 for 95% confidence),

« P is the estimated prevalence or proportion (based on
preliminary data or estimates),

+ E is the margin of error.

Using this formula, adjustments were made for expected
dropouts and to ensure statistical power sufficient to
detect meaningful differences in cardiovascular and
bleeding outcomes.

Data Collection

Data were collected through patient interviews, medical
record reviews, and laboratory tests by trained research
staff to ensure consistency and accuracy. Demographic
data, aspirin therapy, cardiovascular outcomes, bleeding
complications, and laboratory data were among the
important variables evaluated.

Statistical Analysis

We used SPSS version 25 to carry out statistical studies.
The research population's clinical and demographic
parameters were compiled using descriptive statistics.
Frequency distributions were used to examine the
incidence of cardiovascular events and bleeding problems.
A t-test was used to compare continuous variables
between aspirin users and non-users. A statistically
significant difference was defined as one where the p-
value was less than 0.05, meaning that the observed
changes were unlikely to be the result of chance.

Ethical Approval

The study was approved by the Institutional Review Board
(IRB) of the University of the Punjab, Lahore (Ref. No.
UOP-EB/CEMB/13708 Dated: 21/12/2022). All
participants provided written informed consent prior to
enrollment, ensuring adherence to ethical standards and
protection of patient rights throughout the research
process.

Results

There were 270 participants in the research, and their
average age was 65.4 (SD + 8.7). The following was the
distribution of ages: A total of 105 (38.89%), 65 (24.07%),
70 (25.93%), and 30 (11.11%) of the participants were 60-
69 years old, 40-49 years old, and 50-59 years old. There
were 110 girls (40.74%) and 160 males (59.26%) in the
group. Among the individuals, 90 (33.33%) had other
concomitant diseases, 180 (66.67%) had hypertension,
120 (44.44%) had diabetes mellitus, and 150 (55.56%) had
hyperlipidemia. The participants' aspirin doses were
categorized as follows: 81-100 mg/day for 120 (44.44%)
and 101-300 mg/day for 150 (55.56%). Aspirin medication
lasted an average of 24.5 months (SD + 6.2) for 210
patients, of whom 77.78% adhered to the regimen and 60
(22.22%) did not.
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Table 1: Baseline Demographic and Clinical Characteristics of Study Participants

Characteristic Number of Patients (n=270) Percentage (%0)

Age Groups (years) | 40-49 30 11.11
50-59 65 24.07
60-69 105 38.89
70 years and older 70 25.93
Mean + SD 65.4 + 8.7 years

Gender Male 160 59.26
Female 110 40.74

Comorbid Hypertension 180 66.67

Conditions Diabetes Mellitus 120 44.44
Hyperlipidemia 150 55.56
Other 90 33.33

Dosage (mg/day) 81-100 mg/day 120 44.44
101-300 mg/day 150 55.56
Mean Duration + SD | 24.5 £+ 6.2 months

Adherence Adherent 210 77.78
Non-Adherent 60 22.22

Figure 1 shows that out of the 270 research participants,
30 (11.11%) had a myocardial infarction, 22 (8.15%) had
a stroke, and 15 (5.56%) had other cardiovascular events.

Other Cardiovascular .56
Events ﬂ 15

8.1
Stroke [ it oo

Myocardial Infarction 11.11

30
0 10 20 30 40
Percentage (%) ™ Number of Patients (n)

Figure 1: Cardiovascular Outcomes among Study
Participants

Out of 270 trial participants, 25 (9.26%) experienced GI
bleeding, classified into mild (15 cases), moderate (7
cases), and severe (3 cases) (Figure 2). Ten subjects
(3.70%) reported having had intracranial bleeding; all
instances were categorized as mild (8 cases) or severe (2
occurrences). Among the sixty non-aspirin users, there
were no reports of GI bleeding or cerebral hemorrhage.

= Mild Moderate = Severe

Incidence ™ Percentage

25
15
9.26 8 10
. [] 0 -
Gastrointestinal Intracranial
Bleeding Hemorrhage

Figure 2: Bleeding Complications among Study

Participants

Laboratory data is compared between aspirin users and
non-users in table 2. Aspirin users had a mean platelet
count of 230 + 40 x109/L, which was substantially higher
than the non-users' platelet count of 210 + 35 x109/L (p-
value = 0.01). Additionally, with a p-value of 0.03,
showing statistical significance, aspirin users had a longer
mean prothrombin time of 14.27 + 1.53 seconds compared
to 13.56 + 1.28 seconds in non-users. The average
hemoglobin level for aspirin users was 13.21 + 1.86 g/dL,
while for non-users it was 13.82 + 1.97 g/dL. A p-value of
0.12 indicated that there was no statistically significant
difference between the two groups.

Table 2: Laboratory Data Related to Bleeding Risk in
Aspirin Users and Non-Aspirin Users

Laboratory Test AU NAU P°
value

Platelet Count 230+ | 210+

(x109/L) 40 35 001

Prothrombin Mean | 14.27 | 13.56 0.0

Time (seconds) + SD +1.53 | +1.28 03

Hemoglobin 13.21 13.82

(g/dL) +1.86 | £1.97 0.12

*AU: Aspirin Users, NAU: Non-Aspirin Users

The statistical comparison of laboratory data and bleeding
problems between aspirin users (N = 210) and non-users
(N = 60) is shown in Table 3. While none of the non-users
had GI bleeding, 11.90% of aspirin users did (p-value =
0.12). 4.76% of aspirin users had intracranial bleeding;
non-users experienced no incidents (p-value = 0.48).
Experimental studies revealed that aspirin users had
much greater platelet counts and prothrombin times (230
+ 40 x109/L and 14.2 * 1.5 seconds, respectively) than
non-users (210 + 35 x10”9/L and 13.5 + 1.2 seconds; p-
values = 0.01 and 0.03, respectively). Hemoglobin levels
in the two groups did not significantly vary (13.2 + 1.8
g/dL for aspirin users vs. 13.8 + 1.9 g/dL for non-users; p-
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value = 0.12).

Table 3: Statistical Analysis of Bleeding Complications and Laboratory Data by Aspirin Use

Variable Aspirin Users (N = Non-Aspirin Users (N = t- p-
210) 60) Value value
g/f)?str01ntest1nal Bleeding (n; 25 (11.90%) 0 (0.00%) 1.56 0.12
(I)/(r)l)tracranlal Hemorrhage (n; 10 (4.76%) 0 (0.00%) 071 0.48
Platelet Count (x109/L) 230 + 40 210 + 35 2.52 0.01
Prothrombin Time (seconds) 14.2 £ 1.5 13.5 + 1.2 2.26 0.03
Hemoglobin (g/dL) 13.2 + 1.8 13.8 £ 1.9 -1.56 0.12
Discussion assessment of bleeding risks is essential to addressing

The results of this investigation highlight the intricate
connection between long-term aspirin usage and its
implications for preventing cardiovascular disease and
bleeding risks. According to the research, GI bleeding
was reported by 11.90% of aspirin users whereas none of
the non-users had any problems. This finding is in line
with previous research, which repeatedly points out GI
bleeding as a significant danger connected to long-term
aspirin medication [14]. According to a meta-analysis
conducted by Lanas et al. [15], using aspirin greatly
raised the risk of gastrointestinal bleeding. The
suppression of cyclooxygenase-1 (COX-1) by aspirin is
assumed to be the cause of this elevated risk, since it
reduces mucosal protection in the gastrointestinal
system.

Aspirin users reported 4.76% of instances of intracranial
bleeding; the non-user group did not show any incidents.
This is in line with other studies' findings that aspirin
may increase the incidence of cerebral bleeding [16].
Although the absolute risk of cerebral bleeding remains
low, a study by Biffi et al. [17] found a slight rise in the
risk. These results imply that aspirin increases the risk of
major bleeding problems even while it is helpful in
reducing cardiovascular events, especially in susceptible
groups like the elderly.

Additional laboratory evidence clarifies the effect of
aspirin on the risk of bleeding. The mean platelet count
of aspirin users was considerably greater (230 + 40
x109/L) than that of non-users (210 + 35 x10"9/L; p-
value = 0.01), which is in line with previous study that
found enhanced platelet turnover as a direct result of
aspirin's antiplatelet impact [18]. Furthermore, aspirin
users had a mean prothrombin time that was
substantially longer (14.2 + 1.5 seconds) than non-users
(13.5 + 1.2 seconds; p-value 0.03), indicating a
disturbance in normal clotting pathways that may
increase the risk of bleeding, in line with previous
findings [19]. Nevertheless, there was no discernible
variation in hemoglobin levels between the two cohorts
(13.2 + 1.8 g/dL for aspirin users versus 13.8 + 1.9 g/dL
for non-users; p-value = 0.12). This is in line with
previous studies that suggest that although bleeding risks
are raised, they might not yet lead to anemia that is
clinically significant [20].

All things considered, these findings add to the current
discussion over the risk-benefit ratio of long-term aspirin
usage in the prevention of cardiovascular disease. Aspirin
is still the mainstay of CVD therapy, although thorough

each patient on an individual basis.

Study Limitations

There are many restrictions on this research. First off, it is
more difficult to establish a direct link between aspirin
usage and bleeding issues due to the observational design.
Furthermore, the study's sample was taken from a single
institution, which might limit how broadly the results can
be applied. The use of medical records and self-reported
adherence might lead to biases or errors in reporting.
Furthermore, other possible confounding variables
including the usage of concurrent drugs or underlying
medical problems that may affect bleeding risks were not
taken into consideration in this research. When
evaluating the findings and their implications for clinical
practice, these limitations should be taken into account.

Conclusion

The complex effects of long-term aspirin usage on
bleeding risks and CVD prevention are highlighted in this
research. As shown by its ability to prevent myocardial
infarctions and strokes, aspirin is still useful in lowering
cardiovascular events; nevertheless, it also raises the risk
of gastrointestinal bleeding and cerebral hemorrhage. The
observed variations in laboratory measures, including
prothrombin time and platelet count, highlight the careful
balancing act between the potential advantages of therapy
and the potential for bleeding. These results highlight the
need of tailored treatment plans and cautious patient
selection in order to maximize aspirin's advantages and
minimize any possible drawbacks.
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