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Abstract

The most recent outbreak of the coronavirus has caused widespread devastation across all aspects of human existence
and has accelerated the spread of the disease throughout the globe. The coronavirus illness that has been identified in
2019 (COVID-19) has beengiven the name 2019-nCOV. This unique virus is the cause of the COVID-19 disease, which
exhibits signs and symptoms that are akin to those of severe acute respiratory syndrome coronavirus 2. (SARS-COV2).
Cardiometabolic disease is a group of metabolicabnormalities that increase the risk of type 2 diabetes (T2DM) and
cardiovascular diseases (CVDs). These metabolic abnormalities include insulin resistance, hyperglycemia,
dyslipidemia, abdominal obesity, and hypertension (HTN). Environmental risk factors include smoking, leading a
sedentary lifestyle, eating an unhealthy diet, and being poor. It is also possible to see it as a collection of interconnected
pathophysiological abnormalities that take place in the cardiovascular system as well as other metabolic organs, which
lead to an increased risk of type 2 diabetes and cardiovascular disease. According to the findings of study, persons who
suffer from hypertension, diabetes mellitus type 2, and obesity are strongly associated with the susceptibility of the
disease and the severity it manifests in COVID-19 patients. Althoughhigh blood pressure, also known as hypertension, is
one of the most common cardiovascular comorbidities, it is not yet known whether or not the association betweenhigh
blood pressure and COVID-19 is independent from advanced age.
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INTRODUCTION

The current pandemic, known as coronavirus disease 2019 (COVID-19), was caused by an infection with severe acute
respiratory syndrome coronavirus 2 (SARS- CoV-2). According to an epidemiological update published by the World
Health Organization on December 29, 2020, the global cumulative number of cases reported is over 79 million, and
there have been over 1.7 million deaths as a result of the disease. Furthermore, there have been over 4 million new cases
reported in just the past week alone.> There is compelling evidence that the risk of mortality is significantly increasedin
patients who have comorbidities such as type 2 diabetes, high blood pressure, cardiovascular disease, cancer, chronic
kidney disease, congestive heart failure, obesity, and smoking. This is despite the fact that the overall mortality rate
remains low, rangingfrom 1.4% to 2.3%.4°

Cardiometabolic disease refers to a group of metabolic abnormalities that increasethe risk of type 2 diabetes (T2DM) and
cardiovascular diseases (CVDs), such as insulin resistance, hyperglycemia, dyslipidemia, abdominal obesity, and
hypertension (HTN), aswell as environmental risk factors such as smoking, sedentary lifestyle, poor diet, and poverty. It
may also be viewed as a set of interrelated pathophysiological alterations to the cardiovascular system and other
metabolic organs that result in an elevated risk of T2DM and CVD. It is a multifaceted illness with genetic, behavioral,
and environmental variables, and there is growing evidence that lifestyle modifications and patient education can
dramatically lower the risk of this condition.®’

Metabolic syndrome, which depicts a widespread co-occurrence of previously described metabolic risk factors for
T2DM and CVD, is on the illness progression spectrum to T2DM and CVD.8 Currently, metabolic syndrome is defined
as having any three of the following five characteristics, according to the Cardiometabolic Disease Staging (CDMS)
system and the National Cholesterol Education Program's Adult Treatment Panel I11: (1) abdominal obesity defined as a
waist circumference of 40 inchesin men and 35 inches in women, (2) serum triglycerides of 150 mg/dL or drug
treatmentfor elevated triglycerides, (3) serum high-density lipoprotein (HDL) of 40 mg/dL in menand 50 mg/dL in
women or drug treatment for low HDL, (4) blood pressure of 130/85 mm Hg or drug treatment for HTN, and (5) fasting
plasma glucose of 100.°

This article investigate the sssociation between cardiometabolic risk factors and COVID-19 susceptibility, severity and
mortality.

METHODS

Protocol

The guidelines that controlled the conduct of this systematic review were developed with the Preferred Reporting Items
for Systematic Review and Meta-Analysis(PRISMA) 2020 checklist serving as the foundation.

Eligibility Criteria

This systematic review was created to examine articles on "Cardiometabolic”; "COVID-19"; "Mortality"; and "Disease
severity". These are the subjects covered in the study that was considered. The following requirements must be met for
your work to be taken into account: 1) Articles must be available online in their entirety; 2) Articles mustbe written in
English; and 3) Articles must have been published after 2020, but prior to the preparation of this systematic review.
Textual contributions of the following sort will not be accepted under any circumstances: 1) Editorial letters, 2)
submissions without a Digital Object Identifier (DOI), and 3) article reviews and comparable submissions.

Search Strategy

The search for papers to be included in the systematic review began on 20 November 2022 using the PubMed and
SagePub databases with the search terms "Cardiometabolic"; "COVID-19"; "Mortality"; and "Disease severity". Where
("cardiometabolic"[All Fields] OR "cardiometabolically"[All Fields]) AND (“covid 19"[All Fields] OR "covid
19"[MeSH Terms] OR "covid 19 vaccines"[All Fields] OR "covid 19 vaccines"[MeSH Terms] OR "covid 19
serotherapy"[All Fields] OR "covid 19 serotherapy"[Supplementary Concept] OR "covid 19 nucleic acid testing"[All
Fields] OR"covid 19 nucleic acid testing"[MeSH Terms] OR "covid 19 serological testing"[All Fields] OR "covid 19
serological testing"[MeSH Terms] OR "covid 19 testing"[All Fields] OR "covid 19 testing"[MeSH Terms] OR "sars cov
2"TAll Fields] OR "sars cov 2"[MeSH Terms] OR "severe acute respiratory syndrome coronavirus 2"[All Fields] OR
"ncov"[All Fields] OR "2019 ncov"[All Fields] OR ((“coronavirus"[MeSH Terms] OR "coronavirus"[All Fields] OR
"cov"[All Fields]) AND 2019/11/01:3000/12/31[Date - Publication])) AND ("mortality”"[MeSH Terms] OR
"mortality"[All Fields] OR "mortalities"[All Fields] OR "mortality"[MeSH Subheading]) AND ("severity of illness
index"[MeSH Terms] OR ("severity"[All Fields] AND "illness"[All Fields] AND "index"[All Fields]) OR "severity of
illness index"[All Fields] OR ("disease"[All Fields] AND "severity"[All Fields]) OR "disease severity"[All Fields]) is
used as search keywords.
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Figure 1. Article search flowchart

Data retrieval

After doing a literature review and reviewing the titles and abstracts of previouslypublished research, the study's author
modified the inclusion and exclusion criteria. During the compilation of the systematic review, only those research
projects that met each and every criterion were taken into account. It is possible to collect information about each
individual study in the form of a title, author, publication date, study site of origin, research study design, and research
variables.

Quality Assessment and Data Synthesis

To determine which studies were eligible for consideration, the authors conducted their own independent reviews of a
subset of the studies listed in the titles and abstracts of the articles. The full texts of the studies that qualify for inclusion
in the systematic review will then be read to determine which studies can be used for the review's purpose.

RESULT

Zhou et al conducted a study with 191 patients, 91 patients or 48%, were found to have a comorbid condition, with
hypertension being the most prevalent (30%), diabetes(19%), and coronary heart disease (8%). Multivariable regression
indicated increased risks of in-hospital death with older age (odds ratio [OR] = 110, 95% CI 103-117 / year increase; p
= 00043), higher SOFA score (565, 261-1223; p <00001), and d-dimer >1

g/mL (1842, 264-12855; p=00033). In survivors, virus shedding lasted 20 days (IQR 17-24), while non-survivors shed
SARS-CoV-2 till death. Survivors shed virus for 37 days longest.'° Zhang, et al (2020)** showed the most common co-
existing conditions were hypertension (30.0%) and diabetes mellitus (12.1%).
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Table 1. The litelature include in this study

Author Origin ~ Method Sample Size Result
Characteristic

Zhou, China Shudy 101 patients 487 were found to have a comorbid condibon, with

2020 retrospective hypertension being the most prevalent (30%), diabetes
(1855, and coronaryheart
dizeaze (8%%).

Zhang, China Study 140 patients The most common co-existng conditions were

2020 retrospective hypertension (30.0% of patients) and diabetes mellitus
{12.1% of patients).

Huang, China Study 41 patients IMost of the infected patients were men (73%]; less than

2020+ retrospective half had underlying diseazes (32%), including diabetes
{20%), hypertension (s1x13%), and cardiovascular disease
{15%%).

Onder, Ttaly Study 333 patients 30%% of these patients were female. The mean age of these

20204 ) refrospective petients was 795 vyears. Among thess patients, 30%

izchemic heart dizeaze, 35 5% diabetes 24 5% had cancer,
and stroke in 9.6% patients.
Daocherty, UE Study 208 patients The commonest comorbidities were chronic cardiac disease
2020 retrospective {31%), uncomplicated diabetes
{21%), non-asthmatic chromic pulmenary dizease (18%4),
and chronic kidney disease (16%2); 23% had no reported

major comorbidity.
Stokes, Us Study 5817385 The most prevalent condiions were chrome heart diseasze
2020 retrospective panents {31%), simple diabetes (21%%), non-asthmatic chronic hmg

dizease (18%), and chronic renal disease (16%). Twenty-
three percent of the petients did not have any major
comorbidities that were recorded.

Zuryou, China Shudy 44672 Mortality rate was 1037 for pefients with CVD, 7.3% for
2020 retrospective panents those with disbetes, and 8% for those with HTN.

Wan, China Study 135 patients 453 mdividualzs had an underlying condition, the most
20204 retrospective commen of which were hypertension (13 patients, or9.6%),

diabetes (12 patients, or 8.9%), cardiovascular disease (7
patients, or 5.2%), and cancer 4 patients, or 3.0%.

Guan, China Study 1,580 patients ~ Hypertension was the mostcommeon comorbidity,

2020 retrospective

affecting 16.9%: of petients, followed by
diabetes, which affected 8.2%:. Patients reported
having a totzl of 130 comorbidities, malmg up
£.2%_ of the total.

Third study by Huang, et al (2020) showed most of the infected patients were men (30 [73%]); less than half had
underlying diseases (13 [32%]), including diabetes (eight [20%]), hypertension (six [15%]), and cardiovascular disease
(six [15%]). Onder, et al showed their mean age of these patients was 79.5 years. Among these patients, 117 had
ischemic heart disease, which accounts for 30% of the total, 126 had diabetes, which accounts for 35.5%, 72 had active
cancer, 87 had atrial fibrillation, which accounts for 24.5%, 24 had dementia, which accounts for 6.8%, and 34 had a
history of stroke, whichaccounts for 9.6%.%3

Study in UK showed the most prevalent conditions were chronic heart disease (31%), uncomplicated diabetes (21%),
non-asthmatic chronic pulmonary disease (18%),and chronic kidney disease (16%). Twenty-three percent of the patients
did not have any major comorbidities that were reported.** The reported frequencies of individual symptoms and
underlying health conditions, in addition to asymptomatic cases that were not captured in case surveillances, likely
underestimate the true prevalence of COVID-19patients and limit the ability to effectively estimate the risk of SARS-
CoV-2 infection incardiometabolic disease patients. This limitation is shared by all of these studies.

Obesity is linked not just to high blood pressure, cardiovascular disease, and T2DM, but also to an increased risk of
SARS-CoV-2 infection. 41.7% of COVID-19 patients who were hospitalized in the New York City area between March
2020 and April2020 were either overweight (body mass index [BMI] 25 kg/m2) or obese (BMI 30 kg/m2), according to
a study that was conducted during that time period.'® The number of COVID-19 cases was found to have a positive
correlation with the prevalence of obesepatients and the mean BMI, according to the findings of a study that examined
BMI of COVID-19 patients. These findings provided additional insight. A past diagnosis of metabolic syndrome was
associated with 7 times increased odds of SARS-CoV-2 infection, according to a review of a commercial database that
aggregated the electronic health records of 26 major healthcare systems located throughout the United States.?%2
Patients who suffer from cardiometabolic illness have a more bleak outlook, according to a research published by the
Chinese Center for Disease Control and Prevention, despite the fact that the worldwide case-fatality rate of COVID-19
remains atabout 2.3%. Based on an analysis of 44,672 verified cases in mainland China, the death rate for patients with
cardiovascular disease was 10.5%, while the mortality rate for thosewith diabetes was 7.3%, and the mortality rate for
those with hypertension was 6%.'® Other study with 43 individuals had an underlying condition, the most common of
whichwere hypertension (13 patients, or 9.6%), diabetes (12 patients, or 8.9%), cardiovascular

disease (7 patients, or 5.2%), and cancer 4 patients, or 3.0%."

Hypertension was the most common comorbidity, affecting 16.9% of patients, followed by diabetes, which affected
8.2%. Patients reported having a total of 130 comorbidities, making up 8.2% of the total. After making adjustments for
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age and smoking status, the following conditions were found to be risk factors for reaching the composite endpoints:
COPD (hazard ratio [HR] (95% confidence interval [CI]): 2.681 (1.424-5.048), diabetes (1.59 (1.03-2.45)),
hypertension (1.58 (1.07-2.32)), and malignancy (3.50 (1.60-7.64)).18

Patients who have COVID-19 are more likely to experience severe illness,according to a number of studies that were
conducted and published in the course of this pandemic. These studies focused on cardiometabolic disease and its
component diseases. Because of this, it is essential that patients who have such comorbidities be considered without
delay for intensive surveillance or treatment, if it turns out that either of these options is required. These types of
interventions are essential for protecting this vulnerable population while also attempting to alleviate the significant
strain that severeCOVID-19 and other respiratory conditions put on the critical care resources available inhospitals.

DISCUSSION

There have been several studies that have provided information on individuals who suffer from cardiometabolic illness
and their likelihood of contracting the SARS-CoV-2 infection. Zhou et al.*® conducted a retrospective, multicenter
cohort study of confirmed COVID-19 patients in China, between December 2019 and January 2020. They discovered
that 48% of patients had at least one comorbidity, including 30% of patients with hypertension, 19% of patients with
type 2 diabetes, and 8% of patients with cardiovascular disease. The three most prevalent comorbidities were type 2
diabetes, hypertension, and cardiovascular disease.*%*?

It has been noted that other nations afflicted by the pandemic likewise have an alarmingly high frequency of
comorbidities connected to cardiometabolic illness. A examination of dead COVID-19 patients in Italy,*® which had a
stunning overall case- fatality rate of 7.2% in March 2020, revealed that 30% of patients had ischemic heart disease,
24.5% of patients had atrial fibrillation, and 35.5% of patients had type 2 diabetes. 21 Similarly, a prospective
observational cohort analysis of 16,749 COVID-19 patients in 166 UK hospitals revealed that among the identified
comorbidities, chronic cardiac disease (29%) and simple T2DM (19%) were the two that occurred the most
frequently.*4

Numerous research that used COVID-19 individuals provide evidence that patients who suffer from cardiometabolic
disease have a more severe form of their condition. Patients who got critical or fatal illnesses had a considerably
increasedlikelihood of having underlying comorbidities such as high blood pressure, cardiovascular disease, and type 2
diabetes.'®-%8 Unsurprisingly, similar incidence is alsoobserved in samples from the United States, and as of May 2020,
the conditions cardiovascular disease (32%) and type 2 diabetes (30%) were the most prevalent underlying
comorbidities in COVID-19 cases.*®

The reported frequencies of individual symptoms and underlying health conditions, in addition to asymptomatic cases
not captured in case surveillances, likely underestimate the true prevalence of COVID-19 patients and limit the ability
to effectively estimate the risk of SARS-CoV-2 infection in patients with cardiometabolic disease.?? This limitation is
common to all of these studies and affects the ability to estimate the risk of SARS-CoV-2 infection in patients with
cardiometabolic disease.?®?* Although high blood pressure, often known as hypertension, is one of the most common
cardiovascular comorbidities, it is not yet known whether or whether the link between high blood pressure and
COVID-19 is independent from advanced age.?>%
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Figure 2. Percentage of comorbidities based on susceptibility and severity/mortality
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In the research conducted by Kulkarni et al., the cause for the correlation betweenHTN and the severe form of COVID-19
was investigated. The researchers concluded thatthe correlation may be explained by the high incidence of hypertension
in people who areolder.?®> The Centers for Disease Control and Prevention (CDC) says that around 63% ofppersons over
the age of 60 have hypertension. On the other hand, damage to end organs in hypertension individuals is a possible
alternate cause. Left ventricular hypertrophy andfibrosis are two typical consequences of hypertension, and both of these
conditions may render the heart much more susceptible to infection by SARS-COV2.2

The idea that the SARS-COV?2 virus enters host cells through angiotensin converting enzyme 2 (ACE2) has created
questions regarding whether or not patients withunderlying hypertension should continue therapy with ACEI or ARB or
whether or not they should stop using these medications. The human angiotensin converting enzyme2 (ACE2) is a type
of carboxymonopeptidase that is bound to the endothelium and has a single active site in its catalytic region. Its
expression is primarily limited to the endothelial cells that line the arteries, arterioles, and venules in a variety of organs,
including the heart, lungs, and kidneys.?’

An analysis of the current research that is available regarding the relationship between obesity and COVID-19 patients,
and more specifically, the proinflammatory state as a mediator, is something that needs to be taken into consideration.
This is becauseobesity and increased BMI are associated with increased susceptibility to and severity of SARS-CoV-2
infection and its complications. Studies conducted in the past have demonstrated that patients who suffer from
cardiometabolic disease have elevated levelsof proinflammatory markers, which is evidence of a dysregulation of the
immune system.?23° This, in turn, leads to immune responses that are less than optimal. Components of
cardiometabolic disease such as excess adipose mass are known to upregulate the levels of key immune factors such as
C-reactive protein, tumor necrosis factor alpha, interleukin-6 (IL-6), and many other adipokines that are involved in
chronicinflammatory conditions. This is because excess adipose mass makes it easier for the bodyto store more fat.3

CONCLUSION
According to research, individuals who have hypertension, diabetes mellitus type2, and obesity are substantially related
with illness susceptibility and severity in COVID-19 patients.
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