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Immunodeficiency

Errors of Immunity = functional/structural caused by defects in various 

components of the immune system (of one or more components of the 

immune system (humoral/cellular/mixt)

Primary (inborn errors of the immune system, genetic defect) - caused by
intrinsic or congenital defects

Secondary (infections, systemic CS or other immunosuppressive drugs, 

malnutrition, infections, etc.)



Immunodeficiency
• Primary immunodeficiencies (PID) - inborn (inherited) errors of the immune system; 

• genetic diseases.

• Around 416 IDPs are known (International Union of Immunological Societies, 2020)

• In 384 of these, the gene responsible for the disease has been identified;

• Antibody deficiencies are the most common IDP.

• Ex. IgA deficiency, common variable immunodeficiency (CVID) and X-linked 
agamaglobulinaemia

• Biological marker of humoral IDP – hypogammaglobulinaemia

• Biological marker of cellular IDP - lymphopenia



Quinn et al. Allergy, Asthma & Clinical Immunology (2022)



Classification of primary immunodeficiencies

A. Stem cell defects

B. Defects in T cells

C. Defects in B cells

D. Defects in phagocytes and NK cells

E. Defects in complement system



A. Stem cell defects

• Hematopoietic stem cells and lineages. 

• Pluripotent stem cells in the bone marrow give 
rise to all five hematopoietic cell lineages: 

- lymphocytes, 

- thrombocytes,

- monocytes, 

- granulocytes, 

- erythrocytes. 

• both the lymphocytic and monocytic lineages
produce dendritic cells.



A. Stem cell defects

• Effects of lymphoid cell lineage 
deficiencies.

• Defects in the lineage producing both T 
and B lymphocytes impair the 
development and/or functionality of both 
types of lymphocytes.

• Defects in lymphoid stem cells giving rise 
to both the T and B cell lineages result in 
defective function of both cell types. 

• Individual defects may result in abnormal 
T and B cell numbers or functions or 
both.



A. Stem cell defects



B. Defects in T cells

• Primary immune deficiencies intrinsic to T 
cells result in abnormal T cell numbers and/or 
functions

• Defective T cells not only reduce cell
mediated immune responsiveness, but also 
often reduce B cell functions because of the
regulatory role for T cells in B cell activation.

• Many T cell defects also cause abnormalities 
in B cell numbers and immunoglobulin
production



B. Defects in T 
cells



C. Defects in B cells

• B cell defects are responsible for the majority 
(more than 80%) of human immunodeficiency 
diseases

• Defective B cells affect humoral responses

• ↓ B cell numbers and/or functions, 

• ↓ immunoglobulin production

• Some B cell deficiencies are characterized by 
abnormal production of all immunoglobulin 
isotypes, while others affect only one or a few. 

• T cell numbers and functions are typically 
normal



C. Defects in B cells



D. Defects in phagocytes and NK cells

• Immune deficiency may also result from defects in
nonlymphocytic cells such as phagocytes, neutrophils,
and NK cells.

• Phagocytes - key roles in innate and adaptive immune
responses.

• Defects affect two major functions of these cells:

- ability to kill microbes

- interactions with other cell types

• Defects in phagocytic cells reduce the ability to ingest
and degrade microbes and to engage in antigen
presentation to T cells.

• Defective NK cells have the ability to kill virally
infected cells and participate in development of Th1
immune responses.



D. Defects in
phagocytes and NK cells



E. Defects in the 
complement system

• Affect innate and adaptive immune responses

• Increase susceptibility to infection 

• Increase risk of autoimmune disorders

• Defects in the classical pathway (except C3) are not 
associated with significantly increased 
susceptibility to infection except for those caused 
by encapsulated bacteria. 

• In these infections, antibodies, complement, and 
neutrophils are all required simultaneously to 
opsonize and kill these bacteria. 

• C3 deficiency results in severe problems with 
recurrent infection and with immune complex-
mediated disease because of the central position 
of C3 in all three of the complement activation
pathways.



E. Defects in the 
complement system





Secondary immunodeficiency



Secondary immunodeficiency



Secondary immunodeficiency



HIV infection and AIDS

• AIDS (acquired immune deficiency syndrome) is caused by HIV (human immunodeficiency virus). 

• HIV is a retrovirus that damages the cells of the body's immune system. 

• People with HIV may develop opportunistic infections and various forms of cancer. 

• The Centers for Disease Control and Prevention (CDC) defines AIDS as: 

laboratory confirmation of HIV infection and CD4 + T cell count of 200 cell/ml; 

or CD4+ T cell percentage of < 14; 

or documentation of an AIDS-defining condition (with laboratory confirmation of HIV infection). 

• Among the AIDS-defining conditions are candidiasis of the esophagus, cryptococcosis
(extrapulmonary), histoplasmosis (disseminated or extrapu lmonary), Pneumocystis jirovecii
pneumonia, and Mycobacterium tuberculosis infection of any site.



HIV (human immunodeficiency virus)

• HIV destroys CD4+ T cells, leading to acquired immune deficiency syndrome (AIDS).

• HIV can also infect and kill monocytes and even CD8+ T cells as the infection progresses.

• Because CD4+ T cells are so central to the development of numerous immune responses, their
progressive loss produces a gradual decline in humoral and cellular responses and an increasing
susceptibility to opportunistic infection that eventually becomes fatal.
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Evoluția infecției HIV
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Răspunsul imun anti-HIV 

Diagnosticul infecției cu HIV

- ELISA pentru gp41 (suprafață) și p24 (proteina core), 

- Westernblot (confirmare) - detectarea anticorpilor 
anti-HIV (la 2-3 luni de la infecția inițială); 

- CDC recomandă ca testele să fie + pentru cel puțin 2 
dintre proteine, pentru a ↓ rezultatele fals pozitive –
p24 și gp41 sau gp120 / gp160 (precursor al gp41 și
gp120)

- Flowcitometrie – nr. ↓ limfocite T CD4+



Treatment of HIV
infection

orientată către 5 momente cheie ale replicării 
virale:

- ataşarea HIV la celula gazdă;

- fuziunea HIV cu celula gazdă;

- revers-transcrierea ARN-ului viral;

- integrarea ADN-ului proviral;

- formarea de proteine virale funcţionale
mediată de proteaza virală.

Terapia anti-retrovirală este inițiată când 
pacientul devine simptomatic sau când LT CD4+ 
scad sub 350/mm3
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