
JOURNAL OF INTERNATIONAL CRISIS AND RISK COMMUNICATION RESEARCH 

ISSN: 2576-0017 

2024, VOL 7, NO S8 

 

 

3481 

Long COVID And Its Cardiometabolic 

Consequences: Strategies For Risk Stratification 

And Management 

 
Eman Taher Bukhamseen1, Norah Saeed Jawad Albu Hulayqah1, Ayed Nazal 

Sattam Al-Anazi2, Maha Munizel Sattam Al-Anazi2,  Osaid Mohammed Mansour 

Alwsaidi3, Fehan Mughem  Al Mutairi4, Abdullah Ahmad Altar Alshanqiti4, Latifah 

Saad Alanzi5, Huda Swielh Alanazi6, Nawal Awda Faheed Albalawi6, Abdulaziz 

Hatim M Hafiz7, Khaled Awad Ayed Alrashidi7, Mohammed Muraizeaq Rasheed 

Almutairi8*, Ali Meali Ali Almutairi9, Oamer Sayf Alanzi10 

 

1Eradh Complex and Mental Health in Dammam, Dammam-32312, Saudi Arabia 
2Primary Health Care Center in Al-Otheb, Buraydah, Qassim Province, Saudi Arabia 
3Al Haram Hospital Madina, Madina-42312 Saudi Arabia 
4AlMahd General Hospital-Madinah, Dhahab 44411, Madinah, Saudi Arabia 
5Health Surveillance Center at Al-Ula Airport, AlUla, Saudi Arabia 
6Prince Abdulmohsen Hospital in Al-Ula, AlUla 43543, Saudi Arabia 
7Health Care Security Assistant, Madinah Health Cluster, Madinah, Saudi Arabia 
8Alsusiya Primary Health Care Centre, Alsusiya-44556, Saudi Arabia 
9Alswirqiah Primary Health Care Centre, Alswirqiah-55441, Saudi Arabia 
10Home Care Management, Madinah health cluster, Madinah, Saudi Arabia 

*Corresponding author: malmutairi112@moh.gov.sa 

Abstract 

Background: Long COVID has emerged as a significant worldwide health issue 

owing to its enduring symptoms, which linger beyond 12 weeks post-infection. 
Initially, respiratory and neurocognitive issues were predominant; however, 

increasing evidence indicates that substantial cardiometabolic complicationssuch 
as myocarditis, arrhythmias, dyslipidemia, new-onset diabetes, and 
thromboembolismare critical determinants of long-term morbidity and healthcare 

expenditures. Objectives: To evaluate management strategies relevant to 
addressing this evolving worldwide concern and to consolidate existing research 

on the epidemiology, pathophysiology, clinical implications, and risk stratification 
of cardiometabolic sequelae in survivors of Long COVID. Methods: This narrative 
review was done using the Preferred Reporting Items for Narrative Reviews 

framework. It was performed utilizing keywords associated with Long COVID and 
cardiometabolic outcomes. Investigations were performed on PubMed, Scopus, 

and Web of Science from January 2020 to May 2025. Original studies, systematic 
reviews, meta-analyses, and official guidelines were incorporated. The exclusion 
criteria encompassed case reports, unreviewed materials, preprints, and 

publications in languages other than English. Data extraction and study selection 
were conducted independently, employing consensus resolution. Results: 

Survivors of COVID-19 exhibit a markedly elevated risk of new-onset diabetes 
(46%), dyslipidemia, hypertension (HR 1.3–1.7), and cardiovascular events, 
including myocarditis (HR 6.1) and thromboembolism (HR 3.0), as indicated by 

extensive population studies and meta-analyses. The processes include 
immunological dysregulation, chronic inflammation, metabolic disruption, and 

direct viral injury to the pancreas and endothelium. Pre-existing comorbidities 
elevate the risks, evident even in individuals with moderate acute illness. 
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Conclusion: Long COVID significantly affects cardiometabolic health and has 

extensive implications for public health policy and clinical care. For patients with 
pre-existing risk factors or those from socioeconomically disadvantaged 
backgrounds, early detection, ongoing risk stratification, and multidisciplinary 

care, including metabolic and cardiovascular monitoring, are recommended. 

Keywords: Cardiometabolic complications, Cardiovascular risk, Diabetes, Long 
COVID, Management, Risk stratification. 

Introduction 

Long-term COVID has emerged as a significant health concern following the acute phase of COVID-

19 infection. According to the severity of the initial infection, demography, and vaccination status, this 

illness affects 10% to 60% of survivors globally [1-3]. It is characterized by symptoms that refuse to go 

away after more than 12 weeks. The Centers for Disease Control and Prevention (CDC) and the World 

Health Organization (WHO) have established formal case definitions that emphasize the participation 

of several systems [2,3].  The majority of early findings focused on respiratory and neurocognitive 

issues, but more recent data indicates that the main determinants influencing morbidity, quality of life, 

and long-term health expenses are severe cardiometabolic issues [4-6]. Among these issues are 

myocarditis, arrhythmias, thromboembolism, dyslipidemia, elevated blood pressure, new-onset 

diabetes mellitus (DM), and accelerated atherosclerosis [7-10]. It is evident that being discharged from 

the hospital does not provide protection against post-acute consequences because these risks are also 

present for patients who initially exhibit minimal or no infection symptoms [6].  

Research suggests that tens of millions of people worldwide may develop cardiometabolic issues as a 

result of long COVID. Large-scale studies from U.S. Veterans Affairs (VA) cohorts with over 150,000 

COVID-19 survivors, for instance, revealed a significant increase in lipid issues, diabetes, and heart 

issues within a year of infection [8,9]. Relative risk increases for various cardiometabolic endpoints 

range from 1.3 to 6.0, according to meta-analyses that examine millions of patient records [7,10]. Many 

metabolic and vascular issues are caused by SARS-CoV-2 through many mechanisms, including direct 

invasion of endothelial and pancreatic β-cells, uncontrollably triggered immunological response, 

mitochondrial damage, and persistent inflammatory signals [11,12]. An unusual connection between 

infectious diseases and chronic non-communicable diseases is that these alterations increase a person's 

risk of developing long-term issues with their metabolism and blood vessels. Beyond its health impacts, 

long-term COVID poses a challenge to policy and the economy. Services in primary care, 

endocrinology, and cardiology will be strained by an increase in diabetes, hypertension, and heart issues. 

Health disparities are exacerbated by these issues, which also disproportionately affect poorer 

populations [13].  This review summarizes the most recent findings regarding the clinical implications, 

molecular basis, and epidemiology of cardiometabolic problems in Long COVID. In order to lessen this 

growing worldwide load, it also covers risk categorization instruments and management systems. 

Table 1: Epidemiology of cardiometabolic sequelae in long COVID. 

Condition Relative Risk / Hazard Ratio 
Length of 

Follow-Up 
Sources 

New-onset Type 2 Diabetes ↑ 46–59% 6–12 months [7–9] 

Dyslipidemia ↑ 30–50% 6–12 months [9,10] 

Hypertension ↑ 70% Up to 1 year [6,15] 

Myocarditis HR 6.0 12 months [6,18] 

Heart Failure HR 1.7 12 months [6,18] 
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Venous Thromboembolism HR 3.0 6 months [6,16,17] 

 

Methodology 

This narrative review was done using the Preferred Reporting Items for Narrative Reviews framework. 

It focused on studies that looked at cardiometabolic complications and risk stratification in Long 

COVID. 

Search Strategy 

A thorough search of the literature was conducted in PubMed, Scopus, and Web of Science for 

publications published between January 2020 and May 2025 using the following keywords and Boolean 

operators: (“Long COVID” OR “Post-acute COVID” OR “Post-COVID syndrome”) AND 

(“cardiometabolic complications” OR “diabetes” OR “dyslipidemia” OR “cardiovascular outcomes” 

OR “hypertension” OR “thrombosis”) AND (“risk stratification” OR “predictors” OR “risk factors”). 

 

Inclusion Criteria 

• Original research, systematic reviews, meta-analyses, and guideline documents that have been 

peer-reviewed and published in English. 

• Studies containing information about the epidemiology, pathophysiology, clinical outcomes, 

and management of cardiometabolic sequelae after getting SARS-CoV-2. 

• Articles that provide information about biomarkers, risk prediction models, or stratification 

strategies. 

Exclusion Criteria 

• Case reports, conference abstracts, and studies that don't focus on cardiometabolic issues. 

• Preprints and non-English publications were excluded to ensure data reliability. 

 

Study Selection 

Relevance screening was done on abstracts and titles, and then full-text reviews were conducted. 

Reviewers reached a consensus to settle disagreements. 

Epidemiology of Cardiometabolic Sequelae in Long COVID 

Since mid-2021, extensive population studies, registry analyses, and systematic reviews have been 

carried out worldwide to clarify the epidemiology of cardiometabolic complications in Long COVID. 

In contrast to non-infected controls, COVID-19 survivors exhibit a consistent pattern of increased risk 

for new-onset metabolic and cardiovascular conditions, even though prevalence estimates differ by 

region and methodology [6–10]. 

 

New-Onset Diabetes Mellitus 

The correlation between COVID-19 and incident diabetes mellitus (DM), specifically type 2 DM 

(T2DM), is one of the most notable findings. After contracting SARS-CoV-2, there is a 46% higher 

chance of developing new-onset diabetes, according to a meta-analysis with over 40 million participants 

[7, 8]. This risk lasts for at least six to twelve months after infection, continuing after the acute illness 

has passed. There was an excess burden of 13.5 cases per 1,000 persons at 12 months for diabetes in 

non-hospitalized survivors in the Veterans Affairs (VA) healthcare database, which included 181,280 

COVID-19-positive individuals compared to 4.1 million controls [9]. The systemic nature of the 

infection rather than severity-driven outcomes was highlighted by the elevated risk even for those with 

mild acute disease [9]. Mechanistically, long-term low-grade inflammation, glucocorticoid use during 

acute care, and pancreatic β-cell dysfunction can all lead to chronic hyperglycemia [11]. Notably, men 

and people with pre-existing cardiometabolic risk factors like obesity and hypertension seem to have a 

higher incident risk of developing diabetes [14]. 

 

Dyslipidemia and Metabolic Dysregulation 

Convalescent COVID-19 patients have been found to have dyslipidemia, which includes increased 

LDL-C, triglycerides, and decreased HDL-C. According to VA data, patients are diagnosed with 

dyslipidemia at a significantly higher rate than controls within a 12-month period [9, 10]. This risk was 
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unaffected by baseline lipid status, indicating that infection had a direct effect. These changes are 

thought to be mediated by hepatic metabolic disruptions and inflammatory cascades during and after 

SARS-CoV-2 infection [11]. After COVID-19, dyslipidemia may hasten the development of 

atherosclerosis, raising the risk of cardiovascular events in the future [10]. 

 

Hypertension and Blood Pressure Instability 

Following COVID-19, there is a notable increase in new-onset hypertension, according to several 

longitudinal studies. A hazard ratio (HR) of 1.70 for incident hypertension within 12 months after 

infection was found in a large UK-based cohort study with 45,000 participants [15]. The ongoing burden 

of hypertension was highlighted by another meta-analysis that found pooled risk ratios ranging from 

1.3 to 1.7 [16]. Possible explanations include endothelial dysfunction, sympathetic nervous system 

activation, and renin-angiotensin-aldosterone system (RAAS) dysregulation brought on by SARS-CoV-

2's interaction with the ACE2 receptor [11,20]. 

 

Cardiovascular Events 

Long COVID raises the risk of cardiovascular disease (CVD), including coronary artery disease (HR 

1.61), heart attack, arrhythmias (HR1.60), and heart failure (HR 1.72) [6]. Notably, the risk of 

myocarditis is much higher (HR 6.11), especially in younger men [18]. Cardiac MRI data showing 

ongoing myocardial inflammation and fibrosis months after recovery, even in patients with mild acute 

symptoms, backs up these findings [18,19]. 

 

Thromboembolic Complications 

Venous thromboembolism (VTE), which includes deep vein thrombosis (DVT) and pulmonary 

embolism (PE), is still a major late complication of COVID-19. A pooled analysis of European registries 

found that the risk of VTE stayed high for up to six months after infection, with an HR of about 3.0 

[16,17]. These results are based on ongoing hypercoagulability, damage to the endothelium, and 

activation of platelets. 

 

Comparative Risk and Public Health Impact 

SARS-CoV-2 infection raises the risk of cardiometabolic problems by two to five times more than 

influenza and other respiratory infections [6]. This unequal risk shows how COVID-19 affects the whole 

system in a way that no other virus does. At the level of the whole population, even small relative risk 

increases lead to large absolute case burdens because the number of infections around the world is 

expected to reach more than 700 million by 2024 [3]. 

Table 2: Key Risk Factors and a Suggested Framework for Grouping Long COVID 

Cardiometabolic Complications. 

Risk Factor Proof Strength Effect on the Risk of Complications 

Age >60 years High ↑ Diabetes, CVD, hypertension 

Male Sex Moderate ↑ Myocarditis, hypertension 

Pre-existing Obesity High ↑ Diabetes, dyslipidemia 

Prior Cardiovascular Disease High ↑ Heart failure, arrhythmias 

Severe Acute COVID (ICU) High ↑ Thrombosis, myocarditis 

Unvaccinated Status High ↑ All complications 

Persistent Inflammatory 

Markers 

Moderate ↑ Cardiometabolic risk 
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Pathophysiology of Cardiometabolic Complications in Long COVID 

Targeted therapies and risk stratification require an understanding of the biological mechanisms 

underlying cardiometabolic complications following COVID-19. Even after viral clearance, SARS-

CoV-2 causes long-lasting systemic changes through intricate and multifactorial pathways. Direct viral 

effects on target organs, immunological dysregulation, endothelial damage, metabolic disturbance, and 

neurohormonal imbalance are the main mechanisms. 

SARS-CoV-2 and ACE2 Receptor Dysregulation 

SARS-CoV-2 enters cells through the angiotensin-converting enzyme 2 (ACE2) receptor, which is 

found in large amounts on endothelial cells, pancreatic β-cells, myocardium, and vascular smooth 

muscle [11,20]. When the virus binds, it lowers ACE2 levels, which throws off the balance of the renin-

angiotensin-aldosterone system (RAAS) and causes blood vessels to constrict, inflammation, and 

oxidative stress [20,27]. This dysregulation leads to endothelial dysfunction, high blood pressure, and 

changes in the structure of blood vessels, which are the causes of many cardiometabolic problems seen 

in Long COVID. 

Endothelial Dysfunction and Microvascular Injury 

Long COVID pathophysiology is characterized by long-term damage to the endothelium. When viruses 

invade cells and release inflammatory cytokines like IL-6 and TNF-α, they activate endothelial cells 

and cause them to die, which stops the production of nitric oxide and makes the body more likely to 

form blood clots [6,20,21]. Microvascular thrombosis and capillary rarefaction lower tissue perfusion, 

which can lead to myocardial ischemia, kidney damage, and problems with glucose metabolism [20]. 

Several studies have found that circulating endothelial markers, like von Willebrand factor and soluble 

thrombomodulin, stay high for months after an infection [6,17]. These changes make chronic 

inflammation and coagulopathy more likely, which speeds up the progression of cardiometabolic 

disease. 

Immune Dysregulation and Chronic Inflammation 

People with long COVID often have chronic low-grade inflammation. Insulin resistance and faster 

atherosclerosis have been linked to consistently high levels of inflammatory markers like C-reactive 

protein (CRP), IL-6, and interferon-γ [21,28]. Autoantibody production may happen when the immune 

system is activated in the wrong way, which can lead to β-cell dysfunction and myocarditis [9,18]. This 

autoimmune environment probably keeps metabolic problems and damage to heart tissue going. 

Direct Organ Injury and Viral Persistence 

Studies using autopsy and biopsy samples have shown that SARS-CoV-2 RNA and proteins are still 

present in cardiac tissue, pancreatic islets, and vascular endothelium long after the acute illness phase 

[19]. This suggests that the virus may stay in the body or that viral antigens may stay in the body and 

cause inflammation and tissue damage. The direct cytopathic effect on pancreatic β-cells makes it harder 

for them to secrete insulin, which may explain why more people are getting diabetes for the first time 

[9,11]. Myocardial inflammation also causes myocarditis and heart failure in people who are prone to 

it [18]. 

Metabolic Dysregulation: Insulin Resistance and Lipid Abnormalities 

Acute COVID-19 causes a hyperinflammatory state that makes the body resistant to insulin throughout 

the body by interfering with insulin signaling pathways through cytokines, especially by blocking the 

AMP-activated protein kinase (AMPK) pathway and turning on the mechanistic target of rapamycin 

(mTOR) pathway [11]. People who are genetically or metabolically prone to type 2 diabetes may 

develop it if they have persistent insulin resistance. At the same time, inflammatory cytokines and 

hepatic stress mess up lipid metabolism, which raises triglycerides and LDL-C and lowers HDL-C 

[10,11]. These changes in dyslipidemia speed up the growth of atherosclerotic plaque and raise the risk 

of heart disease. 
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Neurohormonal and Autonomic Dysregulation 

Long COVID has been linked to problems with the autonomic nervous system, which can show up as 

dysautonomia, tachycardia, and changing blood pressure [29]. Hypertension and metabolic problems 

can happen when the hypothalamic-pituitary-adrenal axis is out of whack and the sympathetic nervous 

system is too active. This makes the cardiometabolic risk profile even worse. 

Interaction with Pre-existing Risk Factors 

Obesity, high blood pressure, diabetes, and heart disease that are already present make the effects of 

SARS-CoV-2 worse. These comorbidities make the body more likely to have more severe and long-

lasting cardiometabolic problems after an infection [14,22]. 

Clinical Manifestations and Complications of Cardiometabolic Sequelae 

Glycemic Abnormalities 

People often report getting diabetes for the first time or having their diabetes get worse. Several weeks 

to months after COVID-19, patients often have high blood sugar levels, high HbA1c levels, and 

sometimes even diabetic ketoacidosis [7,9]. Long-term studies show that hyperglycemia may stay the 

same or get worse, so it needs to be watched closely [9]. Also, being exposed to steroids during an acute 

illness adds to this effect but doesn't fully explain it. 

Lipid Profile Alterations 

High triglycerides and LDL cholesterol and low HDL cholesterol are common signs of dyslipidemia. It 

might not be possible to see these changes until routine screening months after recovery, but they are 

important for the risk of atherosclerotic cardiovascular disease (ASCVD) [10]. Long-term monitoring 

and early intervention are needed for persistent lipid abnormalities. 

Hypertension and Blood Pressure Instability 

In the medical field, new-onset hypertension after COVID-19 is becoming more common. Patients may 

have high blood pressure that stays high or fluctuates, along with symptoms like headaches or heart 

palpitations [15]. In these cases, it may be necessary to start or increase antihypertensive therapy. 

Cardiac Complications 

Myocarditis and pericarditis:Patients may have chest pain, shortness of breath, and palpitations, as well 

as high levels of cardiac biomarkers and MRI evidence of inflammation in the heart muscle [18,19]. 

Most of the time, the problems go away, but some people end up with chronic heart failure. Arrhythmias: 

Atrial fibrillation and ventricular arrhythmias are seen more often in people who have had COVID, so 

they need to have their ECGs checked and may need antiarrhythmic therapy [6,18]. Heart Failure: 

Myocardial injury and remodeling can cause heart failure to get worse or new heart failure to develop. 

Some of the symptoms are tiredness, swelling, and shortness of breath when working hard. 

Thromboembolic Events 

Deep vein thrombosis and pulmonary embolism are examples of VTE events that can happen up to six 

months after an infection. They often show up with chest pain, leg swelling, or shortness of breath 

[6,17]. Patients who are bedridden for a long time or have severe acute COVID-19 are at a higher risk. 

Symptom Timeline and Clustering 

Cardiometabolic symptoms can show up at different times, from weeks to months after an acute 

infection. They often come with fatigue, exercise intolerance, and neurocognitive complaints [4,5]. This 

temporal heterogeneity makes diagnosis harder and requires close clinical follow-up. 

Risk Stratification of Cardiometabolic Complications in Long COVID 
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It is very important to do a good job of risk stratification to find patients who are most likely to develop 

cardiometabolic sequelae after COVID-19. This will make it possible to monitor them closely and 

intervene early. Long COVID symptoms are different from each other, and some risk factors are the 

same as those for traditional cardiovascular and metabolic diseases. This makes it hard to use new 

predictive tools, but it also opens up new possibilities. 

Traditional Clinical Risk Factors 

Clinical predictors that are strongly linked to a higher risk of cardiometabolic problems after COVID 

include: 

 

• Age: People over 60 years old are more likely to get diabetes, high blood pressure, and heart 

problems for the first time [7,15].  

• Sex: Men are more likely than women to get myocarditis, pericarditis, and high blood pressure 

[6,18].  

• Pre-existing comorbidities: Obesity, diabetes, high blood pressure, and heart disease raise the 

baseline risk and make Long COVID complications worse [14,22].  

• Severity of acute COVID-19: People who are hospitalized, especially those who need intensive 

care, are at a much higher risk of cardiometabolic problems, but mild cases are not immune 

[9,15].  

• Vaccination status: People who have been vaccinated have a much lower risk of getting Long 

COVID and the heart and metabolic problems that come with it [3,24]. 

Biomarkers and Laboratory Indicators 

Several circulating biomarkers have been found to be possible risk factors for Long COVID 

cardiometabolic outcomes: 

• Inflammatory markers: High levels of CRP, IL-6, and TNF-α are linked to ongoing metabolic 

problems and inflammation in the blood vessels [21,28].  

• Coagulation markers: High levels of D-dimer and fibrinogen show that a patient is at risk for 

thrombosis [6,16].  

• Cardiac injury markers: NT-proBNP and high-sensitivity troponins can help find subclinical 

myocarditis and heart failure [18,25].  

• Glycemic markers: High blood sugar levels that last for a long time and high HbA1c levels are 

signs that you may be at risk for diabetes [7,9]. 

Imaging Modalities 

Cardiac magnetic resonance imaging (MRI) is the best way to find myocarditis, fibrosis, and ventricular 

dysfunction after COVID [18,19]. Vascular ultrasound and endothelial function testing can help us 

understand how endothelial injury is happening right now. These tools, on the other hand, take a lot of 

resources and should only be used on patients who are at high risk or have symptoms. 

Machine Learning and Predictive Models 

Recent advances use machine learning algorithms to look at large electronic health record datasets and 

predict Long COVID cardiometabolic risks with promising accuracy [23]. These models use 

demographic, clinical, laboratory, and imaging data to put patients into low, intermediate, and high-risk 

groups. This helps doctors decide how to follow up with each patient. 

Table: 2. Proposed Framework for Stratification. 

Risk 

Category 
Criteria Recommended Action 
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High Risk Age >60, pre-existing diabetes 

or CVD, ICU care, elevated 

biomarkers 

Intensive screening for metabolic and 

cardiovascular problems; referral to 

cardiology or endocrinology 

Intermediate 

Risk 

Obesity, mild acute illness, 

borderline biomarkers 

Follow-up care with specific labs and 

lifestyle advice from a primary care doctor 

Low Risk Young, no comorbidities, mild 

illness 

Regular checks and teaching patients 

 

Management Strategies for Cardiometabolic Sequelae in Long COVID 

Long COVID cardiometabolic problems are caused by many things, so treatment needs to be thorough, 

personalized, and involve many different types of professionals. 

Lifestyle Modifications 

Lifestyle changes are still the most important part of prevention and management: 

• Diet: Following an anti-inflammatory diet like the Mediterranean diet can help insulin sensitivity 

and lipid profiles [3]. 

• Exercise: Structured, graded exercise programs make the heart healthier, lower insulin resistance, 

and lower inflammation [26]. It is very important to have personalized rehabilitation that deals with 

fatigue and malaise after exercise. 

• Managing weight: Losing weight through diet and exercise lowers the risks that come with being 

overweight [14]. 

Pharmacotherapy 

Individualized pharmacological strategies should be used:  

• Glycemic control: For people who have just been diagnosed with diabetes or whose diabetes is 

getting worse, starting or increasing the dose of antidiabetic drugs like metformin, SGLT2 

inhibitors, or GLP-1 receptor agonists is recommended [9]. These drugs also have benefits for 

the heart. 

• Managing lipids: Statins are still the first choice for dyslipidemia, but ezetimibe or PCSK9 

inhibitors may be used in cases that don't respond to statins [10].  

High blood pressure: RAAS blockers (ACE inhibitors or ARBs) are the best choice because 

they protect blood vessels and may change the activity of ACE2 [20].  

• Antithrombotic therapy: High-risk patients may have a lower risk of VTE if they get extended 

thromboprophylaxis after being discharged from the hospital, but this must be weighed against 

the risk of bleeding [6,16]. 

 

Cardiovascular Monitoring and Specialist Care 

Patients who may have myocarditis, arrhythmias, or heart failure need to see a cardiologist right away. 

Regular ECG, echocardiography, and cardiac MRI as needed help keep an eye on the disease's progress 

and plan treatment [18,19]. 

Multidisciplinary and Telehealth Approaches 

Clinics that offer cardiology, endocrinology, rehabilitation, and mental health services all in one place 

after COVID make it easier to get complete care [1,26]. Telemedicine platforms make it easier to get 

care and keep getting it, especially in areas that don't have enough of it. 

Vaccination and Prevention 
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Vaccination against COVID-19 lowers the number and severity of Long COVID cardiometabolic 

complications by changing immune responses and lowering the amount of virus in the body [3,24]. 

Vaccination and booster coverage must be a top priority for public health. 

Future Directions 

There are still important gaps in knowledge, even though things are moving quickly. We need large, 

prospective cohort studies to better understand the long-term effects of cardiometabolic disorders and 

to test risk stratification models in a variety of populations. There is an urgent need for randomized 

controlled trials that look at therapeutic interventions that target inflammation, metabolic dysregulation, 

and endothelial function. New areas like digital health and precision medicine promise to make risk 

prediction and management more personal. Combining genomics, metabolomics, and machine learning 

could lead to the discovery of new biomarkers and treatment targets. Long COVID care should be a top 

priority for health policy when it comes to allocating resources, especially in low- and middle-income 

countries that have been hit hardest by the pandemic. Teaching healthcare workers and running public 

awareness campaigns can help with early detection and management. 

Conclusion 

Long COVID has a lot of problems with the heart and metabolism that people don't always notice. 

People who get it are more likely to get diabetes, dyslipidemia, high blood pressure, blood clots, and 

heart disease for months or even years after they get sick. We can come up with good ways to manage 

and assess risk if we understand the complicated pathophysiology that includes interactions between 

viruses and hosts, immune system problems, and metabolic problems. Having care from more than one 

field is important to lower morbidity. This care should include lifestyle changes, medication, and close 

monitoring. As the world moves into the post-pandemic era, ongoing research and health system 

readiness will be key to dealing with this new public health problem. 
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