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The COVID-19 pandemic has had significant implications for patients with malignant diseases, revealing complex interactions 
between viral infection and cancer. This review explores the association of COVID-19 infection with various malignant 
diseases, including hematological malignancies and solid tumors. Potential mechanisms underlying this association include 
immune dysregulation, chronic inflammation, and alterations in the tumor microenvironment. Additionally, the pandemic 
has disrupted cancer care, leading to delays in diagnosis and treatment while increasing the vulnerability of cancer patients 
to severe COVID-19 outcomes. The review emphasizes the need for enhanced cancer care protocols, ongoing research into 
the long-term effects of COVID-19 on cancer progression, and support for the psychosocial needs of patients. By addressing 
these challenges, the healthcare community can improve patient outcomes and develop effective strategies for managing 
malignant diseases in the context of a global pandemic.
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Abstract

Introduction
The COVID-19 pandemic, caused by the novel coronavirus 
SARS-CoV-2, has had a profound impact on global health, 
affecting millions of individuals worldwide. As the 
pandemic has progressed, evidence has emerged suggesting 
an association between COVID-19 infection and the 
development [1-3] or exacerbation of malignant diseases. 
Malignant diseases, which include various types of cancers, 
are known to interact with viral infections, influencing 
disease progression and patient outcomes. This review 
aims to explore the types of malignant diseases associated 
with COVID-19 infection, potential mechanisms behind this 
association, and the broader implications for cancer patients 
during the pandemic.

Overview of Malignant Diseases Associated 
with COVID-19
Research indicates that individuals infected with COVID-
19 may experience an increased risk of developing certain 
malignant diseases [4-7], particularly hematological 
malignancies such as lymphoma and leukemia [6, 7], as 
well as complications related to solid tumors [3- 5]. Studies 
have suggested that COVID-19 may not only exacerbate pre-
existing malignancies but also contribute to the emergence 
of new cases in vulnerable populations [4-7].

The relationship between COVID-19 and malignant 
diseases is complex and multifactorial. Factors such as 
immune suppression, inflammation, and the impact of the 
viral infection on the tumor microenvironment may all 

play significant roles [8-11]. For instance, patients with 
compromised immune systems—such as those undergoing 
cancer treatments—may face heightened risks, as their 
bodies are less able to mount an effective response to the 
virus and its associated complications.

Mechanisms of Association

The interplay between COVID-19 infection and malignant 
diseases can be attributed to several potential mechanisms, 
which include immune dysregulation, chronic inflammation, 
and alterations in the tumor microenvironment.

Immune Dysregulation

COVID-19 has been shown to cause significant dysregulation 
of the immune system, leading to an exaggerated 
inflammatory response known as a cytokine storm [12, 
13]. This immune response can be particularly detrimental 
for cancer patients, as it may compromise their already 
weakened immune systems, impairing their ability to fight 
both the viral infection and malignancies. Additionally, the 
virus can lead to lymphopenia (a decrease in lymphocytes) 
[14, 15], which is crucial for immune surveillance against 
tumors. Reduced lymphocyte counts can hinder the body’s 
capacity to detect and eliminate cancer cells, potentially 
leading to an increased risk of malignancy.

Chronic Inflammation

Chronic inflammation is a well-known risk factor for cancer 
development. COVID-19 can induce a state of prolonged 
inflammation, especially in long COVID [16, 17], which 
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may contribute to the pathogenesis of certain cancers. For 
instance, the inflammatory cytokines released during COVID-
19 can promote tumor growth and progression in individuals 
with pre-existing malignancies. Furthermore, the presence of 
the virus in the body can create an environment conducive to 
tumorigenesis through the activation of oncogenic signaling 
pathways.

Alterations in Tumor Microenvironment

The tumor microenvironment plays a critical role in cancer 
progression and response to treatment. COVID-19 infection 
can lead to changes in the tumor microenvironment [18, 
19], such as increased fibrosis, vascular leakage, and altered 
immune cell infiltration. These changes may affect tumor 
behavior and treatment responses, making malignancies 
more aggressive or resistant to therapy. Additionally, the 
direct effects of the virus on tumor cells, as well as indirect 
effects through the immune response, could further 
complicate the clinical picture for cancer patients [20, 21].

Impact on Cancer Patients during the 
Pandemic
The COVID-19 pandemic has had profound implications for 
cancer patients, affecting their treatment, diagnosis, and 
overall health outcomes. With healthcare systems strained 
under the weight of the pandemic, many cancer patients 
faced disruptions in their care.

Disruption of Cancer Care

During the early stages of the pandemic, many elective 
procedures, routine screenings, and non-urgent cancer 
treatments were postponed or canceled. This disruption 
has led to delayed diagnoses and treatment initiation for 
numerous patients. The postponement of surgeries and 
chemotherapy could potentially lead to worsened prognoses, 
particularly for aggressive cancers where timely intervention 
is critical [22, 23].

Increased Vulnerability

Cancer patients are often immunocompromised due to the 
malignancy itself or the effects of treatment modalities 
such as chemotherapy, radiation, and immunotherapy. This 
immunocompromised state heightens their vulnerability to 
COVID-19, increasing the risk of severe illness and mortality 
[24, 25]. Studies have shown that cancer patients infected 
with COVID-19 have worse outcomes compared to non-
cancer patients, including higher rates of hospitalization, 
intensive care unit (ICU) admission, and mortality [26-28].

Psychosocial Impact

The pandemic has also taken a toll on the mental health of 
cancer patients [29, 30]. The fear of contracting COVID-19, 
combined with the isolation resulting from lockdowns and 
social distancing measures, has contributed to increased 
anxiety, depression, and feelings of helplessness among this 
population. Access to support networks and mental health 

services has been limited, exacerbating the psychosocial 
burden faced by cancer patients during the pandemic.  

Long-Term Implications

As the world continues to navigate the effects of COVID-19, 
the long-term implications for cancer care remain a concern. 
Ongoing research is essential to understand the potential 
late effects of COVID-19 on cancer patients, including the 
risk of recurrence, the development of new malignancies, 
and the impact on overall survival. Continuous monitoring 
and adapting treatment protocols will be crucial to mitigate 
these risks and ensure optimal care for cancer patients 
moving forward.

Clinical Implications and Future Directions

The relationship between COVID-19 and malignant diseases 
underscores the urgent need for adaptations in cancer care 
and research priorities. Understanding the risks associated 
with COVID-19 infection for cancer patients is crucial for 
optimizing clinical management and improving patient 
outcomes.

Enhancing Cancer Care Protocols

Healthcare providers must adapt cancer care protocols to 
account for the potential complications associated with 
COVID-19. This includes ensuring timely vaccinations 
against COVID-19 for cancer patients, as vaccination can 
significantly reduce the risk of severe illness [31, 32]. 
Additionally, cancer treatment regimens may require 
adjustments to minimize the risk of infection during periods 
of high community transmission. For example, clinicians 
might consider alternative treatment strategies, such as 
remote consultations for routine follow-ups, to limit patient 
exposure in healthcare settings.

Ongoing Surveillance and Research

Longitudinal studies are needed to monitor the long-term 
effects of COVID-19 on cancer patients, including the risk 
of recurrence and the development of new malignancies. 
Research should focus on understanding the biological 
mechanisms linking COVID-19 infection to cancer progression 
and the potential impacts on immune response in cancer 
patients. This knowledge will be vital for developing targeted 
interventions to mitigate these risks.

Addressing Psychosocial Needs

The pandemic has highlighted the importance of addressing 
the psychosocial needs of cancer patients. Healthcare 
providers should implement strategies to provide 
psychological support, including counseling and support 
groups, to help patients cope with the emotional toll of living 
with cancer during a pandemic. Additionally, enhancing 
communication with patients about the risks of COVID-19 
and the benefits of vaccination can help alleviate anxiety and 
improve treatment adherence.
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Future Research Directions

Looking ahead, prioritizing research at the intersection 
of viral infections and cancer biology is crucial. A deeper 
investigation into how COVID-19 impacts the tumor 
microenvironment, promotes immune evasion [33], 
activates cancer stem cells [34], and contributes to treatment 
resistance will provide valuable insights for cancer therapy 
development. Collaborative efforts among oncologists, 
virologists, and immunologists are essential to fostering 
innovative strategies for understanding and addressing 
the effects of COVID-19 on malignancies. Moreover, further 
research is needed to explore effective prevention strategies 
against the progression to cancer in individuals infected 
with COVID-19, including assessing the potential role of 
vaccination in reducing post-COVID cancer risk.

Conclusion
The COVID-19 pandemic has unveiled significant challenges 
for cancer patients, revealing an intricate relationship between 
viral infection and malignant diseases. Evidence indicates 
that COVID-19 can exacerbate pre-existing malignancies and 
may be associated with the development of new cancers, 
particularly in immunocompromised individuals. The 
pandemic has disrupted cancer care, leading to delays in 
diagnosis and treatment while heightening the vulnerability 
of cancer patients to severe COVID-19 outcomes.

As we move forward, it is crucial to prioritize the adaptation 
of cancer care protocols to ensure the safety and well-being 
of patients. Vaccination efforts must be emphasized, and 
ongoing surveillance is necessary to understand the long-
term implications of COVID-19 on cancer progression and 
patient outcomes. By addressing the psychosocial needs of 
patients and fostering research collaborations, the healthcare 
community can better navigate the complexities of managing 
malignant diseases in the context of a global pandemic. 
Ultimately, understanding the association between COVID-19 
and malignancies will be key to improving clinical strategies 
and enhancing patient care in the post-pandemic world.
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