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INTRODUCTION 

The increasing prevalence rate of type 2 diabetes mellitus 

has been the main cause of death globally. The existing 

body of evidence from the world health organization 

(WHO) demonstrates that nearly 422 million people 

worldwide are affected by diabetes mellitus.1 Between 

2000 and 2016, there was a 5% increase in premature 

mortality from diabetes.1 Type 2 diabetes is known to 

affect the immune systems. 

The innate and adaptive immune factors are the essential 

etiological components involved in the occurrence of 

insulin resistance. The abnormal proliferation of innate 

and adaptive immune factors occurs due to inflammation 

of adipose tissues that results in the onset of type 2 

diabetes. 2 It is apparent that in patients with uncontrolled 

diabetes, the immune system is altered, which increases 

the susceptibility to viral or bacterial infections.1 There is 

also an altered immune response due to elevated 

concentrations of glucose that contributes to the 

production of advanced glycation end-products and 

constant adipose tissue inflammation.1  

The compromised immune response is common in people 

with poorly controlled diabetes due to poor glycemic 

control, which is powerfully related to serious infections. 

The extant literature indicates that viral infections are 

among the most common infections in people with type 2 

diabetes.3 These patients have increased risks of viral 

infections with viruses like Kaposi's sarcoma-associated 

herpesvirus (KSHV or HHV-8), West Nile virus 

encephalitis virus, severe acute respiratory syndrome 

coronavirus (SARS-CoV), middle east respiratory 

syndrome coronavirus (MERS-CoV), SARS coronavirus 

2 (SARS-CoV-2), and hepatitis C virus. The most current 

viral infection associated with compromised immune 

response in people with type 2 diabetes is COVID-19 
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infections caused by the SARS-CoV-2 virus.3 This study 

thus seeks to provide evidence on the impacts of type 2 

diabetes mellitus on the immune system and how it 

compromises the immune response to viral infections. 

The study aims to address the following research 

question; how does type 2 diabetes impact the immune 

system in our body and compromise immune response to 

viral infections? 

Type 2 diabetes mellitus and immune response 

Under normal circumstances, the human body uses 

protection mechanisms against the invasion of different 

viruses, parasites, bacteria, fungi, and toxins. These 

pathogens do not penetrate the defence system, but 

several defects contribute to the immune system's poor 

functioning.4 Under such conditions or defects, the 

pathogenic invasion is high where they can cause 

infections. The defects are associated with poor immune 

response, especially in type 2 diabetes mellitus. 

In people diagnosed with type 2 diabetes, the immune 

response is compromised or disrupted due to damages of 

natural barriers like mucosal surfaces and 

hyperglycemia.4 According to the American diabetes 

association, poor immune response is attributed to the 

failure of the immune system to fight off the invasion of 

pathogens.5 Diabetes related mechanisms that 

compromise the immune response to pathogenic 

infections include suppression or impairment of cytokine 

production, dysfunctioning of immune cells, defects in 

the phagocytosis, and failure to kill pathogens.4 

Cytokines like interleukins (IL) play a crucial role in 

altering immune response in people with type 2 diabetes 

mellitus. High glucose concentrations in type 2 diabetes 

suppress cytokines production, mainly IL-2, IL-6, and IL-

10.5 IL-6, have a crucial role in protecting against 

pathogens and inducing the production of antibodies that 

promote an adaptive immune response. In type 2 diabetes, 

these cytokines are inhibited, which in turn suppresses 

immune response to the invading pathogens.4,5 Besides, 

other cytokines like interferon-gamma (IFN-γ) and tumor 

necrosis factor-alpha (TNF-α) also lead to disrupted or 

compromised immune response in type 2 diabetes. The 

existing body of literature indicated that high glucose 

concentrations in type 2 diabetes affect T-cell’s normal 

functions, which leads to reduce the production of IFN-γ 

and TNF-α.6 This reduces viral or bacterial load in 

PBMCs that impairs immune cell’s capacity to control the 

growth of pathogens during an infection.7,8 Dysfunction 

of immune cells is also a risk factor for compromised 

immune response in type 2 diabetes. 

Resistin is a peptide hormone from adipose tissue and is 

involved in resistance to insulin. In patients with type 2 

diabetes, these resistin levels are increased.9 An increase 

in resistin levels reduces reactive oxygen species (ROS) 

production in neutrophils and suppresses neutrophil 

extracellular traps due to neutrophil degranulation and 

dysfunction. Such dysfunctions and impairment in 

neutrophils are associated with high glucose 

concentrations that increase pathogenic infection 

susceptibility.10 Similarly, macrophages play a crucial 

role in altered immune response due to reduced 

phagocytosis.  

Type 2 diabetes is associated with hyperglycemia that 

alters macrophage’s normal functions and causes a 

compromised immune response. High levels of glucose in 

type 2 diabetes affect the function of macrophages.11 

High glucose levels in type 2 diabetes mellitus leads to 

defects in macrophages that lead to phagocytosis 

impairment. Such impairment occurs due to reduced 

glycolytic capacity, which is associated with long-term 

sensitization to high glucose levels.11 Further, high levels 

of glucose increase M2 macrophage markers, including 

Arginase 1 and IL-10. Based on the fact that the 

microbicidal capacity of M2 macrophages is poor, higher 

glucose levels in type 2 diabetes negatively impacts the 

macrophages markers that weaken the immune response 

against pathogenic infections.12 Besides, failure to kill 

pathogens indicates poor immune response.  

Natural killer cells, which play a crucial role in 

controlling pathogen invasion, are involved in 

compromised immune response in people with type 2 

diabetes.13 The researchers found that in type 2 diabetes 

mellitus, the natural killer cells are affected by high 

glucose levels.13 High levels of glucose cause defects in 

the natural killer cell-activating receptors called NKG2D 

and NKp46 due to the degranulation capacity of natural 

killer cells. The defects in such receptors weaken the 

natural killer cells, which in turn, alters the immune 

response to invading pathogens.13 The defence 

mechanisms or innate and adaptive-humoral or cellular 

immune systems do not function properly because of 

altered immune cells.  

Viral infections in type 2 diabetes mellitus are associated 

with the impairment of beta cells, insulin resistance, and 

glucose metabolism. The existing body of evidence 

demonstrates that people with type 2 diabetes mellitus 

have impaired beta-cell responsiveness, abnormal blood 

glucose metabolism, and insulin resistance.14 The primary 

mechanism of viral infections in type 2 diabetes entails 

persistent infections of beta cells in the pancreas, which 

provokes cell damage. In addition, pancreatic beta cells 

infections enhance the release of sequestered antigens, 

which induces autoimmune response against viruses.14 

Antiviral immune response is also compromised in type 2 

diabetes mellitus due to delayed induction of cytokines 

and viral replication. A study that examined how type 2 

diabetes mellitus alters viral immune response in relation 

to West Nile virus infection shows cytokines role in 

enhancing the infection.15 The study revealed that type 2 

diabetes damages natural barriers, which reduce the 

release of cytokines, mainly IFN-α. The study revealed 

that damage to the natural barriers leads to compromised 

antiviral immune response, characterized by delayed  
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IFN-α induction and reduced IgM and IgG antibodies.15 

Reduced levels of antibodies thus make the body unable 

to fight pathogen invasion and facilitate the replication of 

West Nile virus in the body.15 

Overactive inflammatory responses in type 2 diabetes 

mellitus 

The impacts of type 2 diabetes on immune response and 

viral infections are also associated with over activated 

inflammatory responses associated with damage to 

essential organs in the body systems.3 

The over activated inflammatory responses have been 

witnessed in the SARS-CoV-2 virus that causes COVID-

19 infections in people with type 2 diabetes. It is apparent 

that in diabetes mellitus, the levels of inflammatory 

markers, such as IL-6, C-reactive protein (CRP), 

troponin, lactate dehydrogenase (LDH), and N-terminal 

(NT) pro hormone BNP (NT-proBNP) are elevated, 

leading to hyperinflammation in epithelial cells in the 

airways.3 High inflammation in such cells reduces 

antiviral immune response; hence the body allows the 

SARS-CoV-2 virus to enter and replicate. The viral 

replication leads to increased levels of virus-linked 

pyroptosis and apoptosis, which triggers the inflammatory 

responses due to the activation of pro-inflammatory 

chemokines and cytokines. Besides, type 2 diabetes leads 

to an impaired innate and cell-mediated, as well as 

humoral immunity that increases the susceptibility to viral 

infections.16 The chronic hyperglycemia plays a crucial 

role in immune response and viral infections through 

inflammatory processes that lead to the activation of the 

monocytes and promotes the synthesis of pro-

inflammatory markers like cytokines. The activation of 

pro-inflammatory cytokines aggravates tissue 

inflammation and injury and worsens viral infections. 

Furthermore, hyperglycemia facilitates viral infections by 

increasing the expression of TNF-α and IL-6 that further 

worsens inflammation. This inflammation occurs due to 

the activation of macrophages in the adipose tissues, 

which impairs the innate immune response, therefore 

favouring the invasion and virulence of viral infections, 

like SARS-CoV-2 or COVID-19 infections.16 People with 

type 2 diabetes present abnormal complement activation 

and dysfunctional type IV or delayed hypersensitivity 

reaction that hinders immune response. Such activity may 

cause endothelial dysfunction that enables easier access 

of viruses like SARS-CoV-2 virus into the host cells.17,18  

Interferon and interleukins also have antiviral activity and 

act by reducing chronic inflammation. However, in type 2 

debates, interleukins production is reduced, and type 1 

interferon and IL-22 are suppressed; hence, antiviral 

activity reduces while the inflammation process is also 

enhanced. This affects the normal functioning of the 

immune system or causes immune defects, which 

enhance the ability of viruses to enter host cells.19,20 

Diabetes mellitus is a chronic inflammatory health 

condition characterized by various vascular and metabolic 

abnormalities affecting body response to pathogens. 

Insulin resistance and hyperglycemia facilitate increased 

production of glycosylation end product and synthesis of 

pro-inflammatory cytokines.15 It also stimulates the 

synthesis of adhesion molecules, which mediate tissue 

inflammation. This tissue inflammation process has an 

underlying mechanism that causes a high propensity to 

viral infections in patients with type 2 diabetes.15 

Diabetes mellitus enhances viral replication in the body 

due to an impaired immune system. People with type 2 

diabetes have impaired beta-cell responsiveness, insulin 

resistance, and poor metabolism of glucose. This 

enhances persistent viral infections that led to cell 

damage.14 it is evident that people with type 2 diabetes 

are also highly prone to viral infections due to 

compromised antiviral immune response system. In type 

2 diabetes, the production or release of cytokines, like 

IFN-α, is reduced due to damages to the natural barriers. 

Damaging natural barriers leads to delayed induction of 

IFN-α and the production of IgG and IgM antibodies, 

which are the essential antibodies to fight against the 

invasion of viruses.15 Innate and adaptive immune 

systems help protect the human against viral infections. 

However, in type 2 diabetes, both innate and adaptive 

immune systems are compromised due to defects in the 

phagocytosis, dysfunction of immune cells, and 

suppression of cytokines.4 The compromised innate and 

adaptive systems promote viral entry into the body and 

facilitate replication of the virus in the body.5 One of the 

current viral infections that affect people with type 2 

diabetes is COVID-19 infection. In type 2 diabetes, the 

innate and adaptive systems are compromised due to 

impaired production of IL-2, IL-6, IL-10, and poor 

functioning of T-cells, hence reducing the production of 

IFN-γ and TNF-α. Impairment in such immune systems 

makes the body inactive to fight the virus. This facilitates 

viral entry of SARS-CoV and MERS-CoV.16 

Besides, people with type 2 diabetes mellitus are highly 

prone to viral infections due to over activated 

inflammatory responses that impair innate and adaptive 

immune systems. Such patients have high levels of 

inflammatory markers, like CRP, LDH, and troponin, 

leading to hyperinflammation in the epithelial cells. 

Inflammation of epithelial cells impairs antiviral response 

and makes the body susceptible to viral infections. 

Impaired antiviral immune responses facilitate the viral 

entry of the SARS-CoV-2 virus and other viruses to 

replicate and grow within body tissues and cause deaths.16 

The viral replication inside the body of host cells of a 

patient with type 2 diabetes mellitus promotes virus-

linked pyroptosis and apoptosis, leading to activation of 

pro-inflammatory chemokines and cytokines. Thus, the 

pro-inflammatory process triggers inflammatory 

responses that cause dysfunction or compromised innate 

and humoral immunity and makes the body highly 

susceptible to viral infections.16 Besides, 

hyperinflammation activates monocytes and exacerbate 
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tissue inflammation that facilitates viral infections due to 

increased expression of pro-inflammatory markers, such 

as IL-6 and TNF-α. The inflammatory responses activate 

macrophages located in the adipose tissues, and such 

activation impairs the innate immune response, therefore 

favouring virulence and viral invasion.16 

There are also reported cases of delayed or dysfunctional 

type 1V hypersensitivity reaction in type 2 diabetes 

mellitus that hinder the innate or adaptive immune 

response. The impaired immune response causes 

dysfunction of endothelial cells, which facilitates the 

entry SARS-CoV-2 into the body of a person with type 2 

diabetes.17,18  

People with type 2 diabetes have compromised innate and 

adaptive immune response that facilitates viral infections. 

A compromised immune system indicates that the body 

of such patients cannot fight against infections, hence 

provides the basis for viruses to enter and replicate in the 

host cells. Consequently, it is essential for patients with 

type 2 diabetes to seek treatment to boost their immune 

system to reduce viral infections. 

CONCLUSION  

Type 2 diabetes is a primary medical problem and has 

become among the leading cause of death globally. 

Strong evidence points to the impacts of type 2 diabetes 

on immune response and viral infections. Notably, the 

susceptibility of people with type 2 diabetes to viral 

infections is associated with immune defects or the 

inability of immune systems to fight the pathogens. In 

type 2 diabetes mellitus, impaired beta-cell 

responsiveness, high glucose concentrations, and cytokine 

production impairment are involved in viral infections. 

Clinical evidence supports that the innate and adaptive 

immune system response is altered through such 

mechanisms, which facilitates pathogenic invasion of 

viruses like HHV-8, SARS-CoV, MERS-CoV, SARS-

CoV-2, and hepatitis C virus. It is apparent that type 2 

diabetes suppresses immune cells; therefore, the body 

cannot fight any microbes, which allows for viral 

replication and progression in the host cells. 
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