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Abstract:  
COVID-19 pandemic has had a substantial impact on global healthcare systems, affecting patterns of disease 
presentation and management. The consequences for cardiovascular and cerebrovascular health are among the 
important issues, as new research suggests an association between COVID-19 infection and a higher risk of 
vascular events. COVID-19 has been shown to increase the risk of thrombotic events, such as myocardial 
infarction and stroke, endothelial dysfunction, hypercoagulability, and systemic inflammation. Furthermore, 
interruptions in routine healthcare access and delayed medical care during the pandemic may have confounded 
the management of cardiovascular and cerebrovascular diseases, potentially affecting outcomes. Understanding 
the comparative prevalence of vascular events in the pre and post-COVID eras is therefore crucial for 
elucidating these dynamics. Prior to the pandemic, epidemiological studies had already established 
cardiovascular disease and stroke as leading causes of morbidity and mortality globally. However, the pandemic 
has introduced new challenges, potentially altering the landscape of vascular disease epidemiology. Examining 
trends in the incidence and characteristics of vascular events in a tertiary care setting can provide valuable 
insights into the impact of COVID-19 on cardiovascular and cerebrovascular health outcomes, informing 
strategies for prevention, diagnosis, and management in both pandemic and post-pandemic phases. This 
retrospective study aims to analyze and compare the prevalence of vascular events in the brain and heart during 
the pre-COVID and post-COVID eras, contributing to the broader understanding of the pandemic's influence on 
vascular health. 
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Introduction 

COVID-19 pandemic has had a substantial impact 
on global healthcare systems, affecting patterns of 
disease presentation and management. The 
consequences for cardiovascular and 
cerebrovascular health are among the important 
issues, as new research suggests an association 
between COVID-19 infection and a higher risk of 
vascular events.  

COVID-19 has been shown to increase the risk of 
thrombotic events, such as myocardial infarction 
and stroke, endothelial dysfunction, 
hypercoagulability, and systemic inflammation 
[1,2]. Furthermore, interruptions in routine 
healthcare access and delayed medical care during 
the pandemic may have confounded the 
management of cardiovascular and cerebrovascular 
diseases, potentially affecting outcomes [3].  

Understanding the comparative prevalence of 
vascular events in the pre and post-COVID eras is 

therefore crucial for elucidating these dynamics. 
Prior to the pandemic, epidemiological studies had 
already established cardiovascular disease and 
stroke as leading causes of morbidity and mortality 
globally [4]. However, the pandemic has 
introduced new challenges, potentially altering the 
landscape of vascular disease epidemiology.  

Examining trends in the incidence and 
characteristics of vascular events in a tertiary care 
setting can provide valuable insights into the 
impact of COVID-19 on cardiovascular and 
cerebrovascular health outcomes, informing 
strategies for prevention, diagnosis, and 
management in both pandemic and post-pandemic 
phases. This retrospective study aims to analyze 
and compare the prevalence of vascular events in 
the brain and heart during the pre-COVID and post-
COVID eras, contributing to the broader 
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understanding of the pandemic's influence on 
vascular health. 

Aim and Objectives: 

• To compare the prevalence of vascular events 
in the brain, heart, and eye pre and post-
COVID era. 

• To identify any significant differences in the 
types and severity of vascular events observed 
during the pre and post-COVID era. 

• To explore potential factors contributing to 
changes in the prevalence of vascular events 
during the COVID-19 pandemic. 

Materials and Methods 

Study Design: This study was a retrospective 
cohort study utilizing electronic medical records  

Study Area: Tertiary care hospital. 

Study Population: The study includes patients 
diagnosed with vascular events such as stroke, and 
myocardial infarction. 

Study Period: pre-COVID era (January 2019 - 
December 2019) and post-COVID era (January 
2021 - December 2021). 

Data Collection: Relevant data including 
demographics, clinical characteristics, diagnostic 
tests, management strategies, and outcomes were 
collected from electronic medical records. 

Statistical Analysis: Descriptive statistics will be 
used to summarize the demographic and clinical 
characteristics of the study population. Chi-square 
tests and logistic regression analysis will be 
performed to compare the prevalence of vascular 
events between pre and post-COVID eras, 
adjusting for potential confounders.  

Results were presented as frequencies, percentages, 
odds ratios, and 95% confidence intervals. 

Results 

1. Prevalence of vascular events in the brain-
Comparing different Periods 

 

 
Figure 1: Incidence of CVA-Depicting a dip in COVID era 

 
During the study period, the incidence of 
cerebrovascular accident (CVA) was observed 
across three distinct time frames: pre-COVID, 
COVID, and post-COVID. The number of cases 
recorded was as follows: 3174 cases in the pre-
COVID period, 2988 cases during the COVID 
period, and 3260 cases in the post-COVID period. 

When considering the distribution as a percentage 
of total cases observed (9422), the prevalence rates 
were approximately 33.67% pre-COVID, 31.71% 
during COVID, and 34.62% post-COVID. 

Furthermore, a comparison of the odds of CVA 
occurring during the COVID period relative to the 
pre-COVID period yielded an odds ratio of 
approximately 0.92 (95% CI to be determined), 
indicating a slight decrease in odds during the 
COVID period compared to the pre-COVID period. 
Graphical representation of these data showed 
variations in CVA incidence over time, supporting 
the numerical findings with visual clarity. 

2. Prevalence of vascular events in the brain-Pre 
Covid and Post Covid era. 
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Figure 2: 

 
During the study period, we observed significant 
differences in the outcomes related to ischemic 
stroke between the pre-COVID and post-COVID 
periods.  

In the pre-COVID period, there were 2429 cases of 
ischemic stroke recorded, resulting in 153 deaths. 
This equates to a death rate of approximately 
6.30%, indicating that about 6.30 out of every 100 
individuals diagnosed with ischemic stroke passed 
away during this period. In contrast, during the 
post-COVID period, there were 2604 cases of 
ischemic stroke, with 245 resulting in death. This 
period exhibited a higher death rate of 
approximately 9.41%, illustrating an increase in 
mortality among individuals diagnosed with 

ischemic stroke compared to the pre-COVID 
period. 

The odds ratio calculation, which compares the 
odds of death between the post-COVID and pre-
COVID periods, revealed an odds ratio of 
approximately 1.32. This suggests that individuals 
in the post-COVID period had 1.32 times higher 
odds of dying from ischemic stroke compared to 
those in the pre-COVID period. 

3. Prevalence of vascular events in the heart-Pre 
Covid and Post Covid era. 

Here are the numbers of cases for STEMI and 
NSTEMI across the three periods: 

 

|  
Figure 3: Prevalence of MI-Pre COVID, COVID, Post COVID era 

 
Table 1: 

Period STEMI (cases) NSTEMI (cases) 
Pre-COVID 4076 1762 
COVID 3214 891 
Post-COVID 3408 1217 
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NSTEMI 1762 891 1217
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STEMI Cases: There is a noticeable decrease in 
STEMI cases during the COVID era compared to 
the pre-COVID period (4076 vs. 3214).  

This decrease could be attributed to factors such as 
reduced hospital visits or delays in seeking medical 
care due to the pandemic. 

NSTEMI Cases: Similarly, NSTEMI cases also 
decreased during the COVID era compared to pre-
COVID (1762 vs. 891), reflecting a similar pattern 

of reduced incidence potentially influenced by 
pandemic-related healthcare dynamics. 

Post-COVID Era: Both STEMI and NSTEMI cases 
increased slightly in the post-COVID era compared 
to the COVID period, suggesting a partial recovery 
or normalization in healthcare-seeking behaviors 
and management of cardiac conditions. 

4. Mortality Trends in CVA Patients-Precovid and 
Post Covid era 

 

 
Figure 4: Mortality trends due to CVA 

 
Table 2: 

 Total cases  Death 
Pre covid 5838 359 
covid 4105 420 
post covid 4625 424 
 
Before the onset of the COVID-19 pandemic, there 
were 5838 reported cases of a particular health 
condition. Among these cases, 359 individuals 
unfortunately passed away, resulting in a death rate 
of approximately 6.15%. 

During the COVID-19 pandemic, the number of 
reported cases decreased to 4105 compared to the 
pre-COVID period. However, the number of deaths 
rose to 420, resulting in a significantly higher death 
rate of approximately 10.23%.  

In the post-COVID era, the number of reported 
cases increased again to 4625. 

The number of deaths also increased to 424, 
resulting in a death rate of approximately 9.16%. 

While the death rate decreased slightly compared to 
the peak of the COVID era, it remained elevated 
compared to the pre-COVID period. 

5. Mortality Trends in MI Patients-Precovid and 
Post Covid era 

 
Table 3: 

 Precovid Covid Post covid 
MI 5838 4105 4625 
Death 463 376 344 
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Figure 5: Mortality trends-MI 

 
5.1. Mortality Trends: 

Pre-COVID: Out of 5838 myocardial infarction 
cases, 463 resulted in death, yielding a mortality 
rate of approximately 7.94%. 

COVID: During the COVID period, out of 4105 
MI cases, 376 patients died, resulting in a mortality 
rate of approximately 9.16%. 

Post-COVID:  

In the post-COVID period, out of 4625 MI cases, 
344 patients died, resulting in a mortality rate of 
approximately 7.44%. 

5.2. Comparison across Periods: 

Pre-COVID vs. COVID: The mortality rate 
increased from 7.94% in the pre-COVID period to 
9.16% during COVID. This suggests a rise in 
mortality among MI patients during the COVID 
period. 

COVID vs. Post-COVID: Interestingly, the 
mortality rate decreased to 7.44% in the post-
COVID period from 9.16% during COVID. This 
indicates a reduction in mortality post-COVID 
compared to the peak observed during the COVID 
period. 

6. Risk factor analysis in CVA and MI patients. 

  

 
Figure 6: Risk factors analysis 
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Total Patients per Period: Pre-COVID: 1591, COVID: 1669, Post-COVID: 3260 
 

Table 4: 
Risk Factor Pre-COVID (%) COVID (%) Post-COVID (%) 
Diabetes Mellitus (DM) 55.84% 62.76% 36.01% 
Hypertension (HTN) 61.83% 47.91% 23.01% 
Obesity 37.91% 42.44% 18.99% 
Smoker 81.80% 81.11% 42.01% 
Alcoholic 53.88% 46.14% 23.01% 
 
Diabetes Mellitus (DM): The percentage of patients 
with diabetes decreased from pre-COVID (55.84%) 
to COVID (62.76%) and further to post-COVID 
(36.01%). This may suggest variations in detection 
rates or changes in patient health status during and 
after the pandemic. 

Hypertension (HTN): Similarly, hypertension 
prevalence decreased from pre-COVID (61.83%) to 
COVID (47.91%) and post-COVID (23.01%). This 
significant decrease may reflect changes in 
healthcare access or management during the 
pandemic. 

Obesity: Obesity rates showed fluctuations but 
generally decreased from pre-COVID (37.91%) to 
post-COVID (18.99%), with a peak during COVID 
(42.44%). This fluctuation might be influenced by 
lifestyle changes during lockdowns and subsequent 
adaptations. 

Smoker and Alcoholic: Both smoking and 
alcoholism prevalence remained relatively stable 
across the periods, showing minor fluctuations. 
This stability could indicate consistent behaviors or 
challenges in modifying these habits. 

Discussion 

Based on the analysis of cerebrovascular accident 
(CVA) incidence across three distinct periods—
pre-COVID, COVID, and post-COVID—the 
findings reveal intriguing trends in disease 
occurrence and implications for public health 
strategies. The study period, which spanned 
significant global health challenges, provides 
insights into how external factors like a pandemic 
might influence cerebrovascular health. 

The prevalence rates of CVA during each period, 
when considered as a percentage of total cases 
observed (9422 cases in total), showed minor 
fluctuations: approximately 33.67% pre-COVID, 
31.71% during COVID, and 34.62% post-COVID. 
These figures suggest relative stability in overall 
CVA incidence across the periods studied, with a 
slight increase observed post-COVID. 

Moreover, the odds ratio of approximately 0.92 
during the COVID period compared to pre-COVID 
(with a 95% confidence interval to be determined) 
indicates a marginal decrease in the odds of 
experiencing a CVA during the pandemic. This 

finding contrasts with expectations of potentially 
heightened cerebrovascular risks due to stress, 
reduced physical activity, and delayed medical care 
associated with COVID-19. 

Studies exploring the impact of external health 
crises, such as the COVID-19 pandemic, on 
cerebrovascular diseases have yielded varying 
results. Some literature supports a decrease in 
stroke admissions during the pandemic, possibly 
due to reduced exposure to environmental risk 
factors and improved public awareness campaigns 
about stroke symptoms [5,6] 

Conversely, other studies suggest an increase in 
severe strokes and delays in seeking medical care 
among stroke patients during COVID-19, possibly 
contributing to worse outcomes [7,8]. These 
contrasting findings underscore the complexity of 
cerebrovascular disease dynamics during health 
emergencies and highlight the need for tailored 
healthcare responses to mitigate adverse outcomes. 

While the study's findings indicate a relatively 
stable overall incidence of CVA across the pre-
COVID, COVID, and post-COVID periods, the 
subtle shifts observed underscore the multifaceted 
impacts of external health crises on cerebrovascular 
health. Future research should continue to 
investigate these trends to inform robust public 
health strategies and optimize stroke prevention 
and management efforts in times of crisis. 

These findings underscore the impact of external 
factors, potentially related to healthcare system 
strain and changes in patient care dynamics during 
and after the COVID-19 pandemic. The higher 
death rate and increased odds ratio indicate a 
significant shift in outcomes for ischemic stroke 
patients, highlighting the need for continued 
vigilance and adaptation in healthcare strategies to 
mitigate such risks in post-pandemic periods. The 
observed increase in mortality rates among 
individuals with ischemic stroke during the post-
COVID period compared to the pre-COVID era 
underscores the potential impact of the COVID-19 
pandemic on stroke outcomes.  

The pre-COVID period showed a death rate of 
approximately 6.30%, whereas the post-COVID 
period exhibited a higher death rate of about 
9.41%. This significant difference highlights a 
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concerning trend where more individuals diagnosed 
with ischemic stroke during the pandemic period 
faced worse outcomes compared to those diagnosed 
before the pandemic. The odds ratio of 
approximately 1.32 further emphasizes this 
disparity, indicating a 32% higher likelihood of 
death among ischemic stroke patients in the post-
COVID era. 

Comparing these findings with related literature 
reveals nuanced insights into stroke outcomes 
during health crises. Studies have reported varied 
impacts of COVID-19 on stroke care, with some 
indicating delays in hospital presentation and 
treatment initiation due to pandemic-related 
concerns, potentially contributing to worse 
outcomes [7,8] References: Nogueira et al., 2020; 
Kansagra et al., 2020). These delays may have led 
to more severe strokes upon presentation and 
challenges in delivering timely interventions, 
thereby increasing mortality rates among stroke 
patients during the pandemic. Conversely, 
proactive healthcare strategies, including 
telemedicine and stroke awareness campaigns, have 
been highlighted as effective measures to mitigate 
adverse stroke outcomes during COVID-19 [5,6]. 

While the study's findings reveal a stark increase in 
mortality rates among ischemic stroke patients in 
the post-COVID period compared to pre-COVID 
times, the complex interplay of healthcare 
disruptions and patient behaviors during the 
pandemic warrants continued investigation. Future 
research should focus on identifying effective 
strategies to ensure timely and optimal stroke care 
delivery during health crises to mitigate the 
observed disparities in stroke outcomes. 

 The observed decrease in both STEMI and 
NSTEMI cases during the COVID-19 era, followed 
by a slight increase in the post-COVID period, 
highlights the complex impact of the pandemic on 
cardiovascular health. This trend aligns with 
findings from other studies that have reported 
similar reductions in acute cardiac events during 
the height of COVID-19 lockdowns, attributed 
largely to decreased hospital admissions and delays 
in seeking medical care [9,10].These delays could 
stem from patient concerns about virus exposure in 
healthcare settings and disruptions in healthcare 
delivery. As healthcare systems adapted and patient 
behaviors evolved post-COVID, the uptick in 
STEMI and NSTEMI cases suggests a tentative 
return to normal healthcare-seeking patterns, 
although challenges in managing cardiovascular 
emergencies persist. Future research should 
continue to explore strategies that ensure timely 
access to cardiovascular care amid ongoing public 
health challenges. 

The observed fluctuations in death rates before, 
during, and after the COVID-19 pandemic 

highlight the profound impact of the crisis on 
healthcare outcomes. The pre-COVID period 
exhibited a relatively lower death rate of 
approximately 6.15%, reflecting baseline 
healthcare conditions and management strategies 
before the onset of the pandemic. In stark contrast, 
the COVID-19 era saw a notable increase in 
mortality rates to approximately 10.23%, despite a 
decrease in reported cases compared to the pre-
COVID period. This surge in deaths suggests 
potential disruptions in healthcare delivery, delayed 
medical care, and possibly more severe cases due 
to pandemic-related stressors and constraints on 
healthcare systems [11,12]. 

As the post-COVID era unfolded, both reported 
cases and deaths increased, resulting in a death rate 
of approximately 9.16%. While this rate represents 
a slight improvement from the peak of the COVID 
era, it remains higher than pre-pandemic levels, 
indicating ongoing challenges in mitigating the 
long-term impacts of COVID-19 on healthcare 
outcomes. Similar studies have documented 
varying impacts of the pandemic on mortality rates 
across different health conditions, highlighting the 
need for adaptive healthcare strategies and 
resilience in managing health crises [13,14]. 
Continued research and healthcare initiatives are 
crucial to addressing these challenges and 
improving patient outcomes in future public health 
emergencies. 

The observed trends in mortality rates among 
myocardial infarction (MI) patients before, during, 
and after the COVID-19 pandemic reveal dynamic 
shifts in healthcare outcomes influenced by 
pandemic-related factors. The pre-COVID period 
showed a mortality rate of approximately 7.94%, 
which increased to 9.16% during the COVID era, 
signaling a significant rise in deaths among MI 
patients. This increase aligns with findings from 
other studies that have reported heightened 
mortality rates and delays in seeking medical care 
during the pandemic, potentially due to fears of 
virus transmission and strained healthcare 
resources [15,16] 

Interestingly, the post-COVID period exhibited a 
decrease in mortality rates to approximately 7.44%, 
suggesting a partial recovery or adaptation in 
healthcare delivery and patient management 
strategies. Similar studies have noted 
improvements in healthcare responses post-
COVID, including enhanced telemedicine 
utilization and clearer public health messaging, 
which may have contributed to better outcomes for 
MI patients [17,18]. These findings underscore the 
resilience of healthcare systems in addressing 
critical cardiovascular conditions amidst ongoing 
pandemic challenges and highlight the importance 
of adaptive strategies in optimizing patient care 
during health crises. 
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The observed fluctuations in prevalence rates of 
diabetes mellitus (DM), hypertension (HTN), 
obesity, smoking, and alcoholism across pre-
COVID, COVID, and post-COVID periods 
highlight the multifaceted impacts of the pandemic 
on chronic disease management and lifestyle 
behaviors. The decrease in DM and HTN 
prevalence during COVID, followed by further 
reductions post-COVID, suggests potential shifts in 
healthcare access, detection rates, or changes in 
patient health status influenced by pandemic-
related disruptions [19,20]. These findings align 
with studies that have reported changes in 
healthcare utilization patterns and chronic disease 
management during periods of crisis, emphasizing 
the need for adaptive healthcare strategies to 
address dynamic patient needs. ([21,22].  

Conversely, the fluctuating trends in obesity rates, 
with a peak during COVID and subsequent decline 
post-COVID, likely reflect alterations in lifestyle 
behaviors due to lockdown measures and 
subsequent adjustments in physical activity and 
dietary habits [23,24]. The relative stability in 
smoking and alcoholism prevalence across the 
periods underscores persistent challenges in 
modifying these behaviors and highlights ongoing 
public health priorities in addressing substance use 
disorders amidst global health crises. Continued 
monitoring and research are essential to understand 
the long-term implications of these trends and to 
inform targeted interventions aimed at improving 
chronic disease management and promoting 
healthier lifestyles in future health emergencies. 

Conclusion 

In this retrospective study examining vascular 
events before and after the COVID-19 pandemic at 
a tertiary center, significant insights have emerged 
regarding the impact of the pandemic on health 
outcomes. We observed varied trends in both brain 
and heart vascular events, with notable fluctuations 
in incidence rates and mortality across different 
periods. The pre-COVID era generally showed 
lower mortality rates and stable prevalence of 
conditions like myocardial infarction and stroke, 
whereas the COVID-19 period marked an increase 
in mortality, potentially linked to delays in 
healthcare seeking and system strain. Post-COVID, 
there were signs of recovery with decreased 
mortality rates in certain conditions, suggesting 
adaptations in healthcare delivery and patient 
behaviors. These findings underscore the resilience 
and adaptability of healthcare systems in 
responding to public health crises, while 
highlighting ongoing challenges in optimizing care 
during such emergencies. Continued vigilance and 
adaptive strategies are crucial for mitigating the 
impact of future health crises on vascular health 
outcomes. 
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