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Introduction
Immunodeficiencies are disorders in which the immune system 

is impaired, making the body more susceptible to infections. While 
primary immunodeficiencies are typically congenital, arising 
from genetic mutations that affect immune function, secondary 
immunodeficiencies are acquired due to external factors that 
compromise the immune system. Secondary immunodeficiencies 
can result from various causes, including infections, medications, 
malnutrition, and certain chronic diseases. They are more common 
than primary immunodeficiencies and represent a significant global 
health challenge due to their widespread nature and the potential 
severity of infections that result from immune system dysfunction [1].

Understanding secondary immunodeficiencies is crucial for 
effective diagnosis, management, and prevention. Unlike primary 
immunodeficiencies, which often present early in life, secondary 
immunodeficiencies can develop at any age and may be transient 
or long-lasting, depending on the underlying cause. This article 
explores the causes of secondary immunodeficiencies, their impact on 
individuals and populations, and current treatment options [2].

Description
Causes of secondary immunodeficiencies

Secondary immunodeficiencies are caused by external factors that 
interfere with the normal function of the immune system. These causes 
can be grouped into several categories:

Infections: The most common and well-known cause of secondary 
immunodeficiency is HIV/AIDS. HIV attacks the immune system by 
targeting CD4+ T cells, essential for the immune response, leading to 
acquired immunodeficiency syndrome (AIDS). Other viral infections, 
such as hepatitis C, can also contribute to immune dysfunction [3]. 
Additionally, infections such as tuberculosis or malaria can weaken the 
immune system and predispose individuals to secondary infections.

Medications: Certain medications can cause secondary 
immunodeficiency by suppressing the immune response. 
Immunosuppressive drugs, such as those used to prevent organ 
transplant rejection or treat autoimmune diseases (e.g., corticosteroids, 
chemotherapy agents, and biologic drugs), can suppress immune 
cell production or function, increasing the risk of infections. 
This is particularly concerning in patients undergoing long-term 
immunosuppressive therapy [4].

Malnutrition: Adequate nutrition is essential for maintaining a 
healthy immune system. Protein energy malnutrition and deficiencies 
in vitamins (e.g., Vitamin A, Vitamin D, zinc) or micronutrients can 
impair immune responses. Malnutrition weakens the body's ability 
to fight infections and can lead to secondary immunodeficiencies, 
especially in low-resource settings where access to nutritious food is 
limited.

Chronic Diseases: Long-term diseases such as diabetes, chronic 
kidney disease, and cancer can increase susceptibility to infections. 
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These conditions can cause immune dysfunction through chronic 
inflammation, altered immune cell function, or direct suppression of 
immune responses [5]. Diabetes, for example, is associated with an 
impaired ability to fight bacterial infections, particularly in the skin, 
lungs, and urinary tract.

Other Causes: Environmental factors such as radiation exposure, 
toxins, and age can also contribute to secondary immunodeficiencies. 
For example, older adults often experience a decline in immune 
function (immunosenescence), making them more vulnerable to 
infections.

Impact of secondary immunodeficiencies

The impact of secondary immunodeficiencies is multifaceted, 
affecting individuals physically, emotionally, and economically. 
Immunocompromised individuals are at a higher risk for a range of 
infections, including bacterial, viral, fungal, and parasitic diseases. 
These infections can become severe or chronic, leading to significant 
health complications, prolonged hospitalizations, and even death [6].

Increased susceptibility to infections: The hallmark of secondary 
immunodeficiency is the increased susceptibility to infections, which are 
often more severe and harder to treat. Opportunistic infections, which 
are typically controlled in healthy individuals, can cause devastating 
consequences in those with compromised immune systems. These 
may include infections such as pneumonia, tuberculosis, Candida 
infections, and herpesvirus reactivation [7].

Chronicity and recurrent infections: In individuals with long-
term or untreated secondary immunodeficiencies, recurrent infections 
can become chronic, leading to permanent damage to organs or tissues. 
For example, untreated HIV/AIDS can result in chronic respiratory, 
gastrointestinal, and neurological complications [8].

Economic and social burden: The financial burden of managing 
secondary immunodeficiencies is substantial, particularly in low- and 
middle-income countries. These conditions often require prolonged 
hospital stays, expensive treatments, and long-term care. The social 
impact includes loss of productivity, stigmatization (especially in HIV/
AIDS), and psychological distress for patients and their families.

Quality of life: Patients with secondary immunodeficiencies 
often experience a reduced quality of life due to chronic health issues, 
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frequent hospitalizations, and the mental and emotional toll of dealing 
with an impaired immune system. For instance, individuals with 
secondary immunodeficiencies like those caused by cancer treatment 
or HIV may face ongoing challenges related to their health and social 
relationships.

Treatment of secondary immunodeficiencies

Treatment for secondary immunodeficiencies largely depends 
on the underlying cause of the immune dysfunction. While primary 
immunodeficiencies often require immune replacement therapies, 
such as immunoglobulin infusion, treatment for secondary 
immunodeficiencies focuses on addressing the root cause and restoring 
immune function. Some common approaches include:

Antiretroviral therapy (ART): In the case of HIV/AIDS, 
antiretroviral therapy is the cornerstone of treatment. ART helps to 
suppress HIV replication, preserve immune function, and prevent 
opportunistic infections. Early initiation of ART can significantly 
improve outcomes for individuals with HIV-related secondary 
immunodeficiencies.

Immunosuppressive therapy adjustments: In patients receiving 
immunosuppressive drugs, reducing or adjusting the dosage of 
these medications may be necessary to restore immune function. In 
some cases, switching to less immunosuppressive agents or adding 
prophylactic antimicrobial treatments can reduce the risk of infections.

Nutritional support: In cases of secondary immunodeficiency 
caused by malnutrition, improving the nutritional intake is crucial. 
Micronutrient supplementation (such as Vitamin A, Vitamin C, and 
zinc) and a balanced diet can help strengthen the immune system and 
reduce infection risk [9].

Treatment of underlying diseases: Managing chronic diseases 
such as diabetes or cancer is essential for reducing secondary 
immunodeficiencies. For example, controlling blood sugar levels 
in diabetic patients can improve their immune function and 
decrease infection rates [10]. Similarly, addressing cancer through 
chemotherapy, radiation, or targeted therapies can help manage the 
immune deficits caused by the disease.

Prophylactic treatments: Preventive measures, such as vaccination, 
antibiotic prophylaxis, and antifungal treatments, can reduce the risk 
of infections in immunocompromised individuals, especially those 
undergoing chemotherapy or living with HIV.

Conclusion
Secondary immunodeficiencies are a significant and growing global 

health concern. The causes of these conditions are diverse, ranging from 
infections and medications to malnutrition and chronic diseases. The 

impact on affected individuals is profound, with increased vulnerability 
to infections, chronic health complications, and a reduced quality of life. 
Effective treatment strategies focus on addressing the underlying causes 
of immunodeficiency, including the use of antiretroviral therapies for 
HIV/AIDS, adjusting immunosuppressive treatments, improving 
nutritional support, and managing chronic conditions. By improving 
early diagnosis, treatment accessibility, and preventive care, we can 
reduce the burden of secondary immunodeficiencies and enhance the 
health and well-being of affected populations worldwide. As global 
awareness of secondary immunodeficiencies grows, more tailored and 
comprehensive care approaches will be essential to addressing these 
complex conditions and improving outcomes for patients.
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