
Hypersensitivity disorders

Diseases caused by excessive or
inadequate immune response



• Disorders caused by immune responses are called 
hypersensitivity diseases.

• Immune response to the self or foreign antigens can 
be disturbed (qualitatively inadequate) or 
uncontrolled (quantitatively changed) – reactions of 
hypersensitivity.

• The immune response can be directed toward self
antigens – autoimmunity.
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Immediate hypersensitivity (type I)
Allergy, Atopy

Ag +IgE+mast cell rapid reaction of blood vessels
(vasodilation) and smooth muscles (constriction), 
inflammation

20% of the population

• allergic rhinitis

• food allergy

• bronchial asthma

• anaphylaxis





Production of IgE

The immune system of some people (atopics) in contact with proteins (allergens) 
responds atypically: through the activation of Th2 lymphocytes.

The most common allergens are:

• pollen

• some food

• insect toxins

• animal dander

• some protein-bound drugs (e.g. penicillin)

• Dermatophagoides

The cytokines that produce Th2 lymphocytes (IL-4 and IL-13) act on specific B
lymphocytes to produce IgE.



Atopy

IL4

IL5

IL13

MHC II - expression 
of allergens as 
dominant epitopes

Encyclopedia of Immunology (Second Edition) 1998, Pages 251-255.



Mast cell activation and secretion of mediators

• IgE, created during the response to an allergen, binds for high-
affinity Fc receptors (for ε chains of these antibodies) expressed 
on mast cells – FcεRI.

• In other words, in atopic patients, mast cells are coated 
(sensitized) by IgE that are specific to the allergen(s).

• Repeated exposure to the allergen activates mast cells to 
release and synthesize mediators.

• Mast cells are present in all connective tissues, and which mast 
cells will be activated depends on the route of allergen entry.



Mast cells release three types of 
mediators:

Vasoactive amines and proteases
(previously synthesized). They are 
released promptly from the 
granules. These mediators are 
histamine, serotonin, proteases...

Cyclooxygenase and lipoxygenase 
pathway metabolites of 
arachidonic acid (newly generated 
and secreted). These mediators are 
prostaglandins (PG), leukotrienes 
(LT) and platelet-activating factor 
(PAF).

Cytokines

IL-4, TNF, IL-5 ...



Clinical manifestations of immediate hypersensitivity
reactions



Therapy



Diseases caused by antibodies and immune complexes
(type II and type III hypersensitivity)

Antibodies can cause disease:

▪ by binding to target antigens on cells and tissues 
(components of the extracellular matrix). These diseases are 
usually specific for a particular tissue or organ

▪ by forming antibody-antigen complexes (immune complexes) 
that are deposited in blood vessels at places of turbulence 
(branches of blood vessels) or high pressure (renal glomeruli 
and joint synovium). These diseases are usually systemic: 
vasculitis, arthritis and nephritis





Etiology

The antibodies that cause disease:

• are most often autoantibodies against self antigens

• are rarely specific for foreign antigens:
antigens of microorganisms

• poststreptococcal sterile sequelae:

febris rheumatica and post-streptococcal glomerulonephritis, occur as a 
consequence of the cross-reaction - antigenic mimicry

• immune complexes of antibodies and antigens of microorganisms

such as viruses (e.g. the hepatitis virus) or parasites (e.g. malaria) 

xeno serum antigens (serum sickness)



Effector mechanisms of antibody-mediated 
diseases



Antibody-mediated diseases (type II hypersensitivity)



Immune complex diseases (type III hypersensitivity)

Immune complexes 
contain cationic 
antigens that bind 
to the negatively 
charged 
components of the 
basement 
membrane of the 
blood vessels of the 
kidney glomeruli.



Therapy

• Corticosteroids

• Plasmapheresis is used to reduce levels of circulating 
antibodies

• Intravenous IgG (IVIG) pooled from healthy donors

• Blockade of CD40 or its ligand

• Antibody specific for CD20

• Induction of tolerance 



Diseases caused by T lymphocytes
(type IV hypersensitivity)



Etiology

• Most of these diseases are probably the result of 
autoimmunity.

• Autoimmune reactions are usually directed against 
cellular antigens that have limited tissue distribution, and 
these diseases are usually not systemic but organ specific.

• In addition, the tissue may be damaged during the 
"normal“ response of T lymphocytes to the 
microorganism:

• TBC

• Hepatitis C

• Myocarditis (Coxsackivirus B)

• Superantigens



Pathogenesis
CD4+ lymphocytes 
(DTH)

Th1     IFNγ     Mo/MF

Th17      IL-17      N

CTL



Diseases caused by T lymphocytes



These diseases are usually chronic and progressive.

All these diseases today are classified in chronic inflammatory 
diseases.

Tissue injury causes release and alteration of self proteins, which 
may result in reactions against these newly encountered proteins - 
epitope spreading.



Therapy

• Corticosteroids

• Cytokine antagonists (TNF-α)

• Immunosuppressive drugs (cyclosporin, rapamycin.....)

• Blockade of the costimulator (B7)

• Induction of tolerance - IVIG
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