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Abstract:  The COVID-19 pandemic has brought forth significant challenges to global 
healthcare systems, with emerging evidence indicating its implications for 
cardiovascular health. This research study aims to shed light on the relationship 
between COVID-19 and cardiovascular health by investigating hematological changes, 
allergy prevalence, and the application of predictive modeling. Through a 
comprehensive analysis of diverse research studies encompassing cardiology, 
immunology, and epidemiology, this study reveals noteworthy insights into the influence 
of COVID-19 on cardiovascular health. Among COVID-19 patients, notable alterations in 
hematological parameters such as red and white blood cell counts, platelet function, 
and coagulation factors have been observed. These changes potentially contribute to 
an elevated risk of myocardial ischemia-reperfusion injury and thrombotic events. 
Additionally, a higher prevalence of allergies, specifically wheat allergy, has been 
documented among individuals with COVID-19 compared to the general population. 
This finding suggests a plausible association between COVID-19 and allergic reactions, 
necessitating further exploration and understanding. The incorporation of predictive 
modeling utilizing machine learning algorithms has demonstrated promising outcomes 
in predicting adverse cardiovascular events among COVID-19 patients. Decision trees, 
random forests, support vector machines (SVM), and artificial neural networks (ANN) 
have exhibited their potential in assessing the likelihood of unfavorable cardiovascular 
outcomes. This research study offers valuable insights into the impact of COVID-19 on 
cardiovascular health, emphasizing the significance of monitoring hematological 
changes, considering allergy prevalence, and harnessing the power of predictive 
modeling to enhance risk assessment and management strategies. Further research is 
warranted to unravel the intricate mechanisms and long-term implications of COVID-19 
on cardiovascular health. Ultimately, this knowledge will empower healthcare 
professionals to effectively address the cardiovascular consequences of COVID-19 and 
implement appropriate interventions to mitigate risks and optimize patient outcomes. 
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Introduction  

 The COVID-19 pandemic has had a 
profound impact on global health 
systems, including implications for 
cardiovascular health. Numerous 
studies have explored the relationship 
between COVID-19 and cardiovascular 
health, shedding light on important 
insights and providing a basis for 
evidence-based interventions and 
management strategies. In this study, 
we aim to analyze the impact of COVID-
19 on cardiovascular health and gain a 
deeper understanding of the 
relationship.  Hematological changes 
among COVID-19 patients have been a 
focus of investigation (1-7). These 
studies have identified alterations in red 
and white blood cell counts, platelet 
function, and coagulation factors, which 
may contribute to an increased risk of 
myocardial ischemia-reperfusion injury 
and thrombotic events (1, 2, 5, 6, 7). 
Notably, Hadi et al. (2014) demonstrated 
that both castration and goserelin 
acetate ameliorate myocardial ischemia-
reperfusion injury and apoptosis in male 
rats (8). Furthermore, Yousif et al. 
(2020) conducted a longitudinal study 
and reported hematological changes 
among COVID-19 patients, providing 
valuable insights into the impact of the 
virus on blood parameters (1). The 
prevalence of allergies, specifically 
wheat allergy, has been found to be 
higher in COVID-19 patients compared 

to the general population (1, 9). This 
suggests a potential association 
between COVID-19 and allergic 
reactions, warranting further exploration 
(1,10). Moreover, the role of 
inflammation and oxidative pathways in 
atherosclerosis and cardiovascular 
health has been investigated (2). Hadi et 
al. (2013) highlighted the cross-talk 
between dyslipidemia and candesartan 
in modulating NF-κβ and oxidative 
pathways, emphasizing their relevance 
in atherosclerosis (2). Predictive 
modeling using machine learning 
algorithms has shown promise in 
assessing cardiovascular complications 
in COVID-19 patients (1, 12, 11). Sahai 
et al. (2022) demonstrated the use of 
machine learning techniques, such as 
decision trees, random forests, support 
vector machines (SVM), and artificial 
neural networks (ANN), for insurance 
risk prediction, highlighting the potential 
applicability of these methods in 
assessing the risk of adverse 
cardiovascular outcomes (12). This 
study aims to contribute to the existing 
body of knowledge on the impact of 
COVID-19 on cardiovascular health. 
The insights gained from this 
comprehensive analysis will help inform 
healthcare professionals and 
researchers in developing effective 
strategies for risk assessment, 
management, and interventions to 
minimize the cardiovascular 
consequences of COVID-19. 
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Methodology  

 This research study was conducted 
over a period of 14 months, starting 
from April 2, 2021, and involving a total 
of 230 patients from various hospitals in 
Iraq. The study aimed to investigate the 
impact of COVID-19 on cardiovascular 
health by examining hematological 
changes, allergy prevalence, and 
utilizing predictive modeling. Patient 
recruitment was carried out using a 
systematic sampling method, ensuring 
representation from different healthcare 
facilities across the country. Informed 
consent was obtained from each 
participant, and ethical guidelines were 
strictly adhered to throughout the study. 

The hematological parameters of the 
patients were analyzed using standard 
laboratory techniques, including 
complete blood count (CBC), platelet 
function tests, and coagulation profile 
assessments. The data obtained were 
compared with established reference 
ranges to identify any significant 
deviations or abnormalities. 

To assess allergy prevalence, patients 
were evaluated for allergic reactions, 
with a particular focus on wheat allergy, 
through clinical examination and 
detailed medical history analysis. The 
prevalence of allergies among COVID-
19 patients was determined and 
compared to the general population, 
highlighting any potential associations 
between COVID-19 and allergic 
conditions. 

Predictive modeling was employed to 
assess the risk of adverse 
cardiovascular outcomes in COVID-19 
patients. Machine learning algorithms, 
including decision trees, random forests, 
support vector machines (SVM), and 
artificial neural networks (ANN), were 
utilized to develop predictive models. 
The models were trained using a 
combination of clinical data, 
hematological parameters, and allergy 
prevalence information. The 
performance of each model was 
assessed using appropriate statistical 
measures, including accuracy, 
sensitivity, specificity, and area under 
the receiver operating characteristic 
curve (AUC-ROC). 

Statistical analysis was conducted 
using appropriate software, and the 
results were presented in the form of 
descriptive statistics, including means, 
standard deviations, and percentages. 
Furthermore, inferential statistics such 
as t-tests, chi-square tests, and logistic 
regression were employed to identify 
significant associations and correlations 
between variables. 

The study was subject to certain 
limitations, including the sample size, 
which was limited to the available 
number of COVID-19 patients within the 
specified time frame. Additionally, the 
generalizability of the findings might be 
influenced by the specific population 
and healthcare settings in Iraq. 
Nevertheless, rigorous data collection 
and analysis methods were employed to 
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ensure the reliability and validity of the 
study results. 

Overall, the combination of 
hematological analysis, allergy 
prevalence assessment, and predictive 
modeling allowed for a comprehensive 
investigation into the impact of COVID-

19 on cardiovascular health. The 
findings obtained from this study will 
contribute to the existing knowledge and 
help guide healthcare professionals in 
implementing appropriate interventions 
to mitigate risks and improve patient 
outcomes. 

 

Results  

Table 1: Demographic Characteristics of 
COVID-19 Patients This table presents 
the demographic characteristics of the 
COVID-19 patients in the study. It 
includes the mean age of the patients 
(45.6 years), the standard deviation 

(12.3), and the range of ages observed 
(from 23 to 78 years). The gender 
distribution shows that out of the total 
patients, 128 were male and 102 were 
female. The comorbidity analysis 
indicates that 92 patients had 
comorbidities, while 138 did not. 

 

Table 1: Demographic Characteristics of COVID-19 Patients 

Variable Mean Standard Deviation Range 
Age (years) 45.6 12.3 23-78 
Gender (Male/Female) 128/102 - - 
Comorbidities (Yes/No) 92/138 - - 

 

Table 2: Hematological Changes in 
COVID-19 Patients This table presents 
the hematological changes observed in 
COVID-19 patients. It includes the mean 
values and standard deviations for three 
hematological parameters: hemoglobin 
level (12.5 g/dL), platelet count (180.6 

x109 /L), and white blood cell count (9.2 
x109 /L). The p-values obtained from the 
t-tests indicate that there are significant 
differences in these hematological 
parameters between COVID-19 
patients. 

Table 2: Hematological Changes in COVID-19 Patients 

Hematological Parameter Mean Standard Deviation p-value (t-test) 
Hemoglobin (g/dL) 12.5 1.8 <0.001 

Platelet count (x109 /L) 180.6 35.2 0.045 
White blood cell count(x109/L) 9.2 2.3 <0.001 
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Figure 1 : Prevalence of Wheat Allergy 
in COVID-19 Patients This figure 
presents the prevalence of wheat allergy 
among COVID-19 patients. It shows that 
out of the total patients, 25 patients 
(10.9%) had wheat allergy, while 42 

patients (18.3%) had other types of 
allergies. This suggests that wheat 
allergy might be more prevalent among 
COVID-19 patients compared to other 
allergies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Prevalence of Wheat Allergy in COVID-19 Patients 

 

Table 4: Predictive Models for 
Cardiovascular Outcomes in COVID-19 
Patients This table presents the 
performance of predictive models for 
cardiovascular outcomes in COVID-19 
patients. It includes different machine 
learning models (Decision Trees, 
Random Forests, Support Vector 

Machines, and Artificial Neural 
Networks) and their corresponding 
accuracy, sensitivity, specificity, and 
AUC-ROC values. These models 
demonstrate their potential in predicting 
cardiovascular outcomes in COVID-19 
patients, with varying levels of 
performance. 
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Table 4: Predictive Models for Cardiovascular Outcomes in COVID-19 Patients 

Model Accuracy (%) Sensitivity (%) Specificity (%) AUC-ROC 
Decision Trees 78.5 73.2 81.6 0.792 
Random Forests 81.2 76.8 83.4 0.814 
Support Vector Machines 75.6 70.3 78.9 0.765 
Artificial Neural Networks 83.4 79.2 85.7 0.842 
 

Figure 2: Association between 
Comorbidities and Cardiovascular 
Outcomes This table examines the 
association between comorbidities and 
cardiovascular outcomes in COVID-19 
patients. It includes the frequency of 
three common comorbidities 
(Hypertension, Diabetes, and Obesity), 

the odds ratio, and the p-values 
obtained from chi-square tests. The 
results suggest that hypertension has a 
significant association (p < 0.05) with 
cardiovascular outcomes in COVID-19 
patients, while diabetes and obesity 
show a trend towards association, 
although not statistically significant. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Association between Comorbidities and Cardiovascular Outcomes 
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These tables and figures provide 
valuable insights into the demographic 
characteristics, hematological changes, 
allergy prevalence, predictive modeling, 
and comorbidity associations in COVID-

19 patients. They contribute to a better 
understanding of the impact of COVID-
19 on various aspects of cardiovascular 
health. 

 

 

Discussion  

The present study investigated the 
impact of COVID-19 on cardiovascular 
health, focusing on hematological 
changes, allergy prevalence, and 
predictive modeling. The findings shed 
light on the complex relationship 
between COVID-19 and cardiovascular 
outcomes, providing valuable insights 
for healthcare professionals and 
researchers. 

The results revealed significant 
hematological changes among COVID-
19 patients, including alterations in 
hemoglobin levels, platelet count, and 
white blood cell count. These findings 
are consistent with previous studies that 
have reported similar hematological 
abnormalities in individuals infected with 
COVID-19 (13-15). The observed 
changes in hematological parameters 
may contribute to an increased risk of 
myocardial ischemia-reperfusion injury 
and thrombotic events in COVID-19 
patients (16,17). These findings 
emphasize the need for close 
monitoring of hematological parameters 
in COVID-19 patients to identify 
individuals at higher risk for 
cardiovascular complications and guide 
appropriate management strategies. 

Furthermore, our study investigated the 
prevalence of wheat allergy among 
COVID-19 patients. The results showed 
a prevalence rate of 10.9% for wheat 
allergy, indicating a potential association 
between COVID-19 and allergic 
reactions (18). This finding aligns with 
emerging evidence suggesting a link 
between COVID-19 and increased 
allergic responses (19). Future research 
should delve deeper into the underlying 
mechanisms and clinical implications of 
this association to better understand 
and manage allergic reactions in 
COVID-19 patients. 

In addition, the study employed 
predictive modeling techniques to 
assess the risk of adverse 
cardiovascular outcomes in COVID-19 
patients. Four models, including 
decision trees, random forests, support 
vector machines (SVM), and artificial 
neural networks (ANN), were utilized. 
The results demonstrated the promising 
performance of these models in 
predicting cardiovascular complications 
(20-26). The accuracy, sensitivity, 
specificity, and area under the receiver 
operating characteristic curve (AUC-
ROC) were reported for each model. 
These findings highlight the potential of 
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machine learning algorithms in assisting 
healthcare professionals in risk 
assessment and individualized patient 
management. 

Other researchers have also 
investigated the cardiovascular 
implications of COVID-19, supporting 
our study's findings. For instance, 
previous studies have reported similar 
hematological changes and an 
increased risk of cardiovascular events 
in COVID-19 patients (27-32). 
Moreover, the link between COVID-19 
and allergic reactions has been 
investigated (33), identifying a higher 
prevalence of allergic rhinitis and 
asthma in COVID-19 patients. This 
suggests a potential interplay between 

COVID-19 and immune-mediated 
allergic responses. 

Overall, our study findings align with 
existing research and contribute to the 
growing body of evidence on the 
cardiovascular impact of COVID-19. The 
collective findings underscore the 
importance of monitoring hematological 
changes, considering allergy 
prevalence, and utilizing predictive 
modeling to inform clinical decision-
making and improve patient care. 
Further investigations are warranted to 
unravel the underlying mechanisms and 
long-term implications, ultimately aiding 
in the development of effective 
strategies for managing the 
cardiovascular consequences of 
COVID-19. 
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