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Abstract:

Since the onset of 2020, the COVID-19 pandemic has had a profound global impact. With the rising cases and fatalities,
particular attention has been directed to individuals with non-communicable diseases (NCDs), who are especially vulnerable
to the virus. This literature review aims to consolidate existing evidence regarding the relationship between NCDs and
COVID-19.

Methods:

A systematic review of literature related to COVID-19 and non-communicable diseases was conducted, covering the period
from

January 2020 to May 2020. The search was performed on PubMed, utilizing a range of search terms to refine the final
selection of studies. Ultimately, 25 papers were included in this review.

Results:

The findings indicate that individuals with specific chronic conditions, including diabetes, hypertension, cardiovascular
diseases, chronic respiratory diseases, and chronic kidney and liver disorders, are at a heightened risk of severe COVID-19
outcomes. Importantly, once infected, these patients are significantly more likely to experience severe disease progression
or mortality compared to the general population. Two primary mechanisms are proposed to explain this association: first,
increased expression of ACE2 (angiotensin-converting enzyme 2) receptors, which facilitates viral entry; and second, a
hyperinflammatory response, commaonly referred to as a "cytokine storm." Notably, the review found no evidence suggesting
that medications for diabetes or hypertension worsen the COVID-19 condition in patients with chronic illnesses.

Conclusions:

The evidence supports a continued standard approach to disease management for patients with NCDs, albeit with enhanced
monitoring. However, due to the ongoing vulnerabilities presented by COVID-19, prioritizing individuals with NCDs for
vaccination should be a key focus for health authorities.

Keywords: Non-communicable diseases, COVID-19, Clinical outcomes.

Introduction:

The outbreak of the novel coronavirus, SARS-CoV-2, at the end of 2019 led to a surge in pneumonia cases in China and
rapidly escalated into a global pandemic affecting numerous countries. COVID-19 primarily presents as a respiratory
infection, characterized by symptoms that can range from mild respiratory distress to severe complications such as
pneumonia, acute respiratory distress syndrome, and even death. Initially regarded as a respiratory illness primarily impacting
the lung’s inflammatory and immune responses, emerging evidence suggests that individuals with non-communicable
diseases (NCDs) are at a heightened risk of contracting COVID-19 and experiencing severe outcomes. Furthermore, a
reciprocal relationship appears to exist between COVID-19 and chronic health conditions, such as diabetes, potentially
exacerbating organ damage and increasing mortality.

The relationship between COVID-19 and NCDs manifests through both direct and indirect effects. Directly, numerous
preliminary studies have linked specific pre-existing conditions—such as heart disease, hypertension, and diabetes—to more
severe COVID-19 outcomes. These comorbidities may significantly heighten susceptibility to SARS-CoV-2 infection and
worsen disease progression. Current research indicates that inflammation in small blood vessels, particularly in the heart and
lungs, plays a critical role, with potential implications for other organs as well.

Indirect effects are more challenging to quantify and may include the avoidance of healthcare services due to fears of
infection. This can result in delays in diagnosing acute conditions, missed screening appointments, and extended waiting lists
for necessary procedures.
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A notable aspect of the COVID-19 pandemic is the ongoing nature of our understanding. Rapid publication of findings can
sometimes undermine scientific rigor, making it essential to approach interpretation with caution.

In light of this context, this literature review aims to illuminate the following areas: the prevalence of COVID-19 among
patients with chronic illnesses; the analytical connections between NCDs, disease progression, and outcomes; the clinical
pathways through which COVID-19 affects patients with various chronic conditions; and the relationship between
medications for managing NCDs and the progression and outcomes of COVID-19.

Methodology

A systematic review of literature related to COVID-19 and non-communicable diseases was conducted, covering the period
from

January 2020 to May 2020. The search was performed on PubMed, utilizing a range of search terms to refine the final
selection of studies. Ultimately, 25 papers were included in this review.

The inclusion criteria focused on the prevalence of NCDs and clinical outcomes related to disease severity and mortality.
Only studies involving adult human subjects and published in English were considered. Duplicates, letters, case reports,
abstracts, and studies in languages other than English were excluded. As this review utilized existing literature, no ethical
approval was necessary.

Results

COVID-19 and Diabetes

A significant number of studies within this review explore the connection between COVID-19 and diabetes. Many
researchers have examined the prevalence of diabetes among individuals diagnosed with COVID-19, often providing
descriptive insights. The findings consistently indicate that a notable proportion of COVID-19 patients have diabetes.

Additionally, various studies have analyzed the implications of diabetes on COVID-19 outcomes, highlighting that
individuals with diabetes are at a greater risk for severe disease and adverse clinical outcomes. This relationship underscores
the importance of understanding how chronic conditions influence the progression of COVID-19 and the need for targeted
health interventions.

A significant body of literature has delved into the analytical relationship between diabetes and COVID-19, particularly
focusing on outcomes such as mortality and disease severity. A consistent finding across these studies is that individuals with
diabetes tend to exhibit a markedly lower likelihood of survival and recovery, and they are more prone to experiencing severe
disease progression when compared to those without diabetes.

In various analyses, it has been observed that diabetic patients have lower survival rates relative to their non-diabetic
counterparts. Additionally, studies indicate that diabetes is linked to increased hospitalization and poorer health outcomes
for patients with COVID-19. This relationship has been corroborated by several literature reviews, which highlight that
patients with diabetes face a heightened risk of severe disease and increased mortality.

Moreover, some reviews have conducted meta-analyses to further explore the connection between diabetes and mortality
due to COVID-19. In many cases, these analyses reveal a statistically significant association, suggesting that diabetes is a
critical factor influencing COVID-19 outcomes. Certain studies have reported elevated risks of mortality among diabetic
patients, emphasizing the severity of their condition.

Furthermore, research indicates that the presence of coexisting conditions, such as cardio-metabolic syndrome—which
encompasses factors like insulin resistance and hypertension—may also contribute to negative clinical outcomes in COVID-
19 patients. This underscores the importance of understanding the multifaceted interactions between chronic illnesses and
COVID-19, as these dynamics play a crucial role in patient management and treatment strategies.
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COVID-19 and Hypertension/Cardiovascular Diseases

Hypertension and cardiovascular diseases represent one of the most extensively researched categories of chronic conditions
in relation to COVID-19. Similar to diabetes, the literature often describes the prevalence of hypertension and cardiovascular
issues among patients infected with COVID-19. Reviews indicate that these conditions are among the most common chronic
ilinesses observed in COVID-19 patients. The prevalence of hypertension varies significantly across studies, with other
cardiovascular diseases also showing notable rates.

Another segment of the literature delves into the analytical relationship between hypertension and adverse clinical outcomes
such as mortality and disease severity in COVID-19 patients. The connection between hypertension and COVID-19 outcomes
has been a particular focus, with comprehensive reviews suggesting that hypertension correlates with an increased risk of
poor outcomes, including higher mortality rates and more severe manifestations of the disease.

In addition to hypertension, studies have explored the impact of other cardiovascular comorbidities on COVID-19 outcomes.
Research indicates that patients with pre-existing coronary heart disease face a significantly elevated risk of mortality
compared to those without such conditions. Similarly, findings suggest that individuals with cardiac injuries during COVID-
19 infections have markedly higher mortality rates than those without such injuries.

COVID-19 and Chronic Obstructive Pulmonary Disease (COPD)

Chronic obstructive pulmonary disease (COPD) emerges as another prevalent chronic illness associated with adverse
COVID-19 outcomes. The literature reveals two main approaches: one that describes the connection between COVID-19
and respiratory diseases, and another that analytically examines the impact of existing lung conditions on COVID-19
outcomes. Research indicates that pre-existing lung diseases serve as significant predictors of mortality in COVID-19
patients, with COPD patients showing poorer prognoses compared to those without this condition.

Specific studies highlight that patients with COPD who contract COVID-19 experience worse clinical outcomes, including
higher rates of hospitalization and mortality. Additionally, literature suggests that COPD exacerbates the severity of COVID-
19, leading to increased risks of ICU admission and severe infections.

COVID-19 and Chronic Kidney Disease

Chronic kidney disease is another chronic condition linked to negative outcomes in COVID-19 patients. Studies indicate that
individuals with chronic kidney issues are more likely to experience severe COVID-19 manifestations and higher mortality
rates. The literature consistently supports the notion that chronic kidney disease is associated with worse clinical outcomes
in COVID-19 patients, encompassing increased risks of ICU admission and mortality.

COVID-19 and Cancer

The relationship between COVID-19 and cancer also unfolds across two distinct strands of literature. The first focuses on
assessing the prevalence of cancer among COVID-19 patients, revealing varying rates across different studies. The second
strand establishes a more analytical link between cancer and adverse COVID-19 outcomes. Research shows a significant
association between cancer diagnosis and increased mortality among COVID-19 patients, highlighting a higher likelihood
of death in those with cancer compared to non-cancer patients.

Moreover, specific studies indicate that cancer patients undergoing recent anti-tumor treatments exhibit markedly higher
mortality rates, especially among those with lung or hematologic cancers. These findings reflect the complexity of managing
patients with both cancer and COVID-19, emphasizing the need for tailored treatment strategies.

COVID-19 and Liver Disease

Research concerning the association between COVID-19 and chronic liver disease presents a mixed picture. Several studies
indicate that patients with pre-existing liver conditions face a higher risk of mortality when infected with COVID-19.
However, other reviews have found no significant correlation between liver disease and COVID-19 mortality, suggesting
that the relationship may be context-dependent.
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COVID-19 and Asthma

The literature on asthma and COVID-19 similarly splits into two main areas. The first examines the prevalence of asthma
among COVID-19 patients, with varying rates reported across studies. The second focuses on the clinical outcomes of asthma
patients who contract COVID-19. Findings suggest that asthma does not appear to be an independent risk factor for severe
COVID-19 outcomes, as studies indicate no significant differences in hospitalization rates or mortality between asthmatic
and non-asthmatic patients.

Overall, current evidence indicates that asthma is not a significant determinant of adverse clinical outcomes in COVID-19
patients, underscoring the necessity for ongoing research in this area.

Discussion

This review reveals several significant insights regarding the connection between COVID-19 and non-communicable
diseases. First, it highlights a notable prevalence of chronic conditions, particularly diabetes and hypertension, among
individuals diagnosed with COVID-19. Furthermore, the majority of studies indicate that patients with these chronic illnesses
are more likely to experience severe clinical outcomes, including increased mortality, compared to those without such
conditions. This trend is especially evident in cases involving diabetes, hypertension, chronic obstructive pulmonary disease,
and chronic kidney disease. In contrast, the findings concerning chronic liver disease are less optimistic, and there is no
evidence linking asthma to adverse outcomes in COVID-19.

Research exploring the relationship between diabetes and COVID-19 is ongoing, and several preliminary hypotheses have
emerged to explain the heightened complications observed in diabetic patients. One prominent theory suggests that
individuals with chronic conditions exhibit elevated expressions of ACE2 receptors, which facilitate viral entry into cells.
Additionally, ACE2 is present in various tissues, further complicating the response to COVID-19. In the case of asthma,
some studies propose that lower ACE2 expression in respiratory epithelial cells may provide a protective effect against
infection.

Another factor contributing to the increased severity of COVID-19 in patients with chronic illnesses may be the
hyperinflammatory response known as “cytokine storm." Chronic conditions such as diabetes and hypertension are often
associated with ongoing low-grade inflammation, which can lead to severe complications during COVID-19 infections.
Specifically, patients with diabetes may experience an impaired immune response, characterized by delayed activation of
certain immune cells and an exaggerated inflammatory response that increases the risk of severe illness and mortality.

When considering cancer patients, higher expressions of ACE2 and TMPRSS2, along with risks related to coagulopathy, can
further complicate their condition. Differences in clinical outcomes between patients with solid tumors and those with
hematologic malignancies have been observed, with cancer progression identified as a key factor influencing mortality risk.

These associations between COVID-19 and chronic illnesses raise important questions about the effects of ongoing medical
treatments for these conditions on the severity of COVID-19. However, the current literature does not provide strong
evidence to support any significant impact—positive or negative—from these medications. Consequently, it is advisable for
patients to continue their prescribed treatments, particularly since there is no evidence suggesting that medications for
managing diabetes or hypertension worsen COVID-19 outcomes.

The review also indicates that there is no conclusive evidence linking antihypertensive medications to increased severity of
COVID-19. Therefore, it is essential for patients to maintain their treatment regimens and embrace self-management
strategies, along with remote healthcare options.

Conclusions and Policy Implications

This comprehensive review leads to several conclusions about the relationship between non-communicable diseases and
COVID-19. Firstly, individuals with chronic conditions such as diabetes, hypertension, and chronic respiratory or kidney
diseases are at a greater risk of severe COVID-19 infections. The high prevalence of these conditions among COVID-19
patients underscores the need for targeted public health interventions. Notably, once individuals with chronic illnesses
contract the virus, they are significantly more likely to experience severe illness and increased mortality compared to healthier
individuals.
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While research continues to explore the mechanisms underlying this susceptibility, two primary pathways have been
identified: elevated ACE2 receptor expression and hyperinflammatory responses. These mechanisms are relevant across
various chronic conditions linked to COVID-19. Importantly, the review indicates no evidence that medications for diabetes
or hypertension exacerbate COVID-19 outcomes.

Based on these findings, several policy recommendations emerge. First, it is crucial for individuals to continue their existing
treatments for chronic illnesses, especially since there is no evidence of negative impacts from these medications on COVID-
19 severity. Second, enhancing telemedicine and virtual care options can improve access to healthcare for patients, allowing
for ongoing support from healthcare professionals. This approach can also facilitate better patient education and self-
management.

Additionally, prioritizing individuals with non-communicable diseases for vaccination against COVID-19 should be a top
priority for health authorities. Finally, all these initiatives must be implemented within resource-constrained environments,
where healthcare resources may be redirected to address COVID-19 needs. Strengthening health systems, particularly with
a focus on primary care, is essential for effective management of chronic illnesses in this challenging context.
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