
Basic immunology

Congenital and acquired 
immundeficiencies



Groups of immundeficiencies
I. Congenital
1) Phagocyte cell deficiencies
2) Complement deficiencies
3) Severe combined immundeficiency syndrome (SCID) 
4) T – cell deficiencies
5) B - cell deficiencies

II. Acquired
1) Malignant transformations (tumors, especially diseases of the

hematopoetic system) 
2) Systemic diseases (autoimmun e disease, sarcoidosis)
3) Infectious diseases/AIDS 
4) Medication caused immunsuppression (autoimmune diseases, 

transplantation) 
5) Malnutrition
6) Burn



General clinical symptoms

• Recurrent infections

• Skin and mucosa inflammation

• Chronic diarrhea

• Tiredness

• Hepato-splenomegaly

• Autoimmunity

• Chronic osteomyelitis



Diagnostics
• Anamnese, focusing on infections

• Familiar anamnese for inborn defects

• Body height, weight, development

• Response for vaccination

• Labordiagnostics:

Tests for T- , B - , NK-cell and neutrophil functions, 
Complement-assay

• Genetic background



Groups of congenital immundeficiencies

Innate immune 
deficiencies

B – cell 
deficiencies

T- and B - cell 
deficiencies

T – cell 
deficiencies



• Granulocyte/monocyte granulum- defects

• Intracellular killing defects

• Chemotaxis, adhesion defects (LAD)

• PAMP/TLR- defects

• NK-cell defects

• Complement-deficiencies

Most frequent immundeficiencies 
of innate immunity



• Usually recessive genetic diseases

• X –linked diseases

Most frequent immundeficiencies
of adaptive immunity



Severe combined immunedeficiencies
(SCID)

• T- and B-cell defects

• Higher risks for infection in 3-6 months 
old

• In SCID the skin, airways and 
gastrointestinal tracts are affected

• The thymus, lymph nodes, tonsilles are 
not detectable



Background of SCID

• Defects of Enzymes involved in nucleotide 
synthesis (ADA – adenosindesaminase, PNP –
purinnucleotidephosphorilase)

• X-linked defects – defects of common cytokine 
receptor gamma chain (IL-2, IL-4, IL-7, IL-9, IL-15)

• Autosomal SCID – DNA repair defects

• RAG-1-, RAG-2- deficiency (Omenn’s syndrome)

• ZAP-70- deficiency



SCID

Normal

SCID



DiGeorge- syndrome

• The embryological defects of 3. and 4.  
pharingeal arches 

• Embryological defects of thymus epithel

• Developmental defects of other organs 
(parathyroids) 

• Defects in T-cell development

• Defects of T- dependent antibody production 

• Defects of cellular immune response

• „Nude” micemodell



B- cell deficiencies
X-linked
Hyper-IgM syndrome
• Defects of CD40 ligand,
• No isotype switch
X-linked
Agammaglobulinaemia
• Few B cells
• Defects of Btk

(Bruton tyrosine kinase)
Selektive IgA deficiency

• MHC-coupled, no IgA synthesis,
• Airway infections,
• Frequency: 1/400!



II. Secondary immundeficiencies

HIV-AIDS



Epidemics (WHO)
2023

39 
Million 

(33.1-45.7 
M)

1.3 
million

(1.0-1.7 )

1.2 
million

130 000

630 000

29.8 
million

20.8 
Billion



Regional statistics (WHO – 2018 Dec)



Regional epidemics 



HIV 
• lentivirus

• Capable of latent long-term infection

• Two subtyes : HIV-1 (common), HIV-2 (rare)



HIV



HIV receptors
• CD4 – gp120

• Chemokine receptors 
– CXCR4 - T cell trophic vírus
– CCR5 – macrophage trophic virus 

• DC-SIGN: dendritic cell specific intercellular 
adhesion molecule 3 (ICAM-3) grabbing non-
integrin (Binding of HIV vírus to DC-SIGN does 
not result direct viral entry)



The role of DC-s
HIV infection



Genome of HIV



The life cycle of HIV  I.



The life cycle of HIV  II.





Humoral amd cellular immunity 
against HIV



Clinical categories

CBACD4+ T cell numbers

C1B1A1> 500/µl

C2B2A2200 - 499/µl

C3B3A3< 200/µl

Green categories represents AIDS syndrome



Complications in AIDS 
Opportunistic infections:
• Parasites: Toxoplasma, 

Cryptosporidium,Leishmania, Microsporidium
• Bacteria: Mycobacteria strains, Salmonella strains
• Viruses: HSV, CMV, VZV

Tumors:
Kaposi-sarcoma
Non-Hodgkin-lymphoma
EBV-positive Burkitt lymphoma
Lymphoma in the CNS 



Current therapeutic approaches



Azithothymidin (AZT)



Antiretroviral therapy (2002-2009)



Chemokine ligands can inhibit the binding of 
HIV  to the target cells
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