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Introduction
The immune system plays a crucial role in identifying and 

eliminating abnormal or malignant cells from the body, making it an 
essential line of defense against cancer. However, in individuals with 
immunodeficiency whether due to congenital conditions, acquired 
diseases, or immunosuppressive treatments the body’s ability to 
detect and fight off potential cancer cells is compromised. As a result, 
individuals with immunodeficiency are at a significantly higher 
risk of developing various types of cancer. The relationship between 
immunodeficiency and cancer risk is complex, involving both the 
inability to recognize cancerous cells and the heightened vulnerability 
to infections that can, in turn, increase the risk of developing cancer. 
This article delves into the link between immunodeficiency and cancer 
risk, examining the mechanisms involved, the types of cancers most 
associated with immunodeficiency, and the implications for prevention 
and treatment [1].

Description
Understanding immunodeficiency and its impact on cancer

Immunodeficiency refers to a condition where the immune 
system’s ability to fight infections and abnormal cell growth is 
impaired. Immunodeficiencies can be primary (genetic) or secondary 
(acquired). Primary immunodeficiencies are typically congenital and 
result from genetic mutations that affect immune cell development or 
function. Secondary immunodeficiencies, on the other hand, occur 
due to external factors such as HIV infection, cancer treatments (e.g., 
chemotherapy or radiation), or immunosuppressive drugs used to 
manage autoimmune diseases or organ transplants [2].

Under normal circumstances, the immune system continuously 
monitors and eliminates abnormal cells, including cancerous ones, 
through processes like apoptosis (programmed cell death) and immune 
surveillance. When this surveillance is weakened or absent due to 
immunodeficiency, the body’s ability to identify and destroy cancer 
cells is impaired, increasing the risk of cancer development.

Additionally, chronic immunodeficiency can lead to inflammation, 
a key factor in cancer progression. Inflammatory cells and cytokines 
can create an environment conducive to cancer development, making 
immunodeficient individuals more susceptible to malignancies [3].

The mechanisms linking immunodeficiency and cancer risk

Impaired immune surveillance: In individuals with 
immunodeficiency, the immune system’s ability to detect and eliminate 
abnormal or precancerous cells is compromised. A healthy immune 
system uses various immune cells, including T-cells, natural killer (NK) 
cells, and macrophages, to identify and destroy cells that have mutated 
or are showing signs of malignant transformation. In immunodeficient 
patients, the diminished function of these cells results in a higher 
likelihood of cancer cells evading immune detection and proliferation 
without intervention.

Chronic inflammation and immune dysregulation: 
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Immunodeficiency often leads to chronic inflammation, a condition 
known as "inflammaging," which can promote the development of 
cancer. The immune system in a state of constant activation produces 
inflammatory cytokines and reactive oxygen species (ROS), which 
can cause DNA damage in healthy cells. Over time, this damage can 
accumulate and lead to the development of cancer. Inflammation 
also fosters a tumor-promoting microenvironment by enhancing 
angiogenesis (formation of new blood vessels), tumor cell proliferation, 
and metastasis [4].

Increased vulnerability to oncogenic infections: Certain 
infections are directly linked to the development of cancer, and 
immunodeficient individuals are at higher risk of such infections. For 
example, individuals with HIV are more susceptible to viruses like 
human papillomavirus (HPV), Epstein-Barr virus (EBV), and hepatitis 
B and C viruses all of which can contribute to the development of 
cancers like cervical, lymphoma, and liver cancer, respectively. Chronic 
viral infections can cause persistent inflammation and mutations in 
the DNA of host cells, increasing the risk of malignant transformation. 
Immunodeficient individuals also have a reduced ability to mount an 
effective immune response to these infections, making them more 
vulnerable to cancer development.

Cancers most associated with immunodeficiency

Hematologic cancers (lymphomas and leukemias): Hematologic 
cancers, such as lymphomas and leukemias, are among the most common 
types of cancer seen in immunodeficient individuals. Both primary 
immunodeficiencies (e.g., Common Variable Immunodeficiency) and 
secondary immunodeficiencies (e.g., HIV/AIDS) are associated with a 
higher risk of developing these cancers. In particular, individuals with 
HIV have a markedly increased risk of non-Hodgkin lymphoma and 
Kaposi's sarcoma due to the immunosuppressive effects of the virus. 
Similarly, individuals with immunosuppressive therapy after organ 
transplantation are at a higher risk for both lymphoma and leukemia 
[5].

Skin cancer (non-melanoma and melanoma): Immunodeficient 
individuals are also at a higher risk of developing skin cancers, 
including non-melanoma (basal cell carcinoma and squamous cell 
carcinoma) and melanoma. In organ transplant recipients, the use of 
immunosuppressive drugs increases the risk of skin cancers, particularly 
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non-melanoma types. Chronic immunosuppression reduces the ability 
of the immune system to eliminate abnormal skin cells, making them 
more likely to progress to cancer [6]. Additionally, HIV-infected 
individuals are at greater risk for skin cancer due to their compromised 
immune function and increased susceptibility to infections like HPV.

Cervical and liver cancer: Cervical cancer, strongly associated with 
persistent HPV infection, is more prevalent in immunocompromised 
individuals, particularly in those with HIV. The reduced ability to 
clear HPV infections allows the virus to persist and potentially lead to 
cervical cancer. Hepatitis B and C infections, both of which are more 
difficult to control in immunodeficient individuals, can lead to chronic 
liver inflammation and are strongly associated with an increased risk 
of liver cancer.

Gastrointestinal cancer: Certain gastrointestinal cancers, 
including colorectal cancer, have been shown to have an elevated risk in 
individuals with immunodeficiency. Chronic inflammatory conditions, 
such as inflammatory bowel disease (IBD) and conditions resulting from 
immunosuppressive treatments, are risk factors for colorectal cancer. 
Moreover, infections with certain bacteria, like Helicobacter pylori, 
which cause chronic inflammation in the stomach lining, can also 
increase the risk of gastric cancer, particularly in immunocompromised 
individuals.

Prevention and management of cancer in immunodeficient 
patients

Early detection and screening due to the heightened risk of cancer 
in immunodeficient individuals, early detection and regular screening 
are critical. Healthcare providers should closely monitor patients with 
known immunodeficiencies for signs of cancer, especially those with 
known viral or chronic infections that are linked to cancer development. 
Regular screenings for cervical, skin, and gastrointestinal cancers can 
help catch potential cancers at an earlier, more treatable stage.

Vaccination: Vaccination is an essential preventive strategy for 
reducing cancer risk in immunodeficient populations. Vaccines like 
the HPV vaccine, which protects against cervical and other cancers, are 
particularly important for immunocompromised individuals. Hepatitis 
B vaccination is also recommended to prevent liver cancer. Vaccination 
programs must be tailored to each individual’s level of immune function 
and should be coordinated with healthcare providers.

Immunotherapy and cancer treatment: Immunotherapy, which 
harnesses the power of the immune system to target and destroy cancer 
cells, holds promise as a treatment for cancer in immunodeficient 

patients. Although immunotherapy may be more challenging in 
immunodeficient individuals, advances in treatment protocols are 
improving the success rates [7]. Additionally, immunosuppressive 
therapy should be carefully managed to balance cancer prevention and 
treatment with the risk of immunodeficiency.

Conclusion
The link between immunodeficiency and cancer risk is multifaceted, 

with impaired immune surveillance, chronic inflammation, and 
increased susceptibility to oncogenic infections contributing to higher 
cancer rates in these populations. Individuals with immunodeficiency, 
whether primary or secondary, face unique challenges in both cancer 
prevention and treatment. Understanding the underlying mechanisms 
connecting immunodeficiency to cancer risk is crucial for improving 
early detection, prevention strategies, and personalized cancer 
treatments for these vulnerable populations. By integrating tailored 
screening programs, vaccination campaigns, and novel treatment 
options like immunotherapy, healthcare providers can reduce the 
burden of cancer in immunodeficient individuals and enhance their 
overall quality of life.
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