
B CELL 
IMMUNODEFICIENCY



INTRODUCTION TO B CELLINTRODUCTION TO B CELL
B lymphocytes, named after their site of origin in the bursa 

of Fabricius in birds or in the bone marrow in humans, form 
the basis for humoral immunity by their production of 
immunoglobulins.

It belongs to adaptive immunity 
Antigen specficity
Humoral immuntiy
Final destination for B cell :Plasma cell





DEVELOPMENT OF B CELLDEVELOPMENT OF B CELL
The differentiation of B cells occurs in the bone marrow 

throughout the life of an individual.
The earliest recognizable cell in the B cell lineage: pro B 

cell, followed by pre B cell
Immature B cell: the cells which express IgM on its 

surface.
Mature B cell: the cell which express IgM and IgD on its 

surface.





ACTIVATION OF B CELL
Activation of B cell leads to proliferation and differentiation 

in to a plasma cell ,the end stage of B cell differentiation.
  It occurs in specialized regions of secondary lymphoid 

organs(spleen , Lymphoid nodes),the germinal centers.
B cell gets activated by:

Antigen
Class or Isotype switching.







Function oF B cells

To interact with antigenic epitopes, using their 
immunoglobulin receptors 

To present antigenic peptides to T cells, consequent upon 
interiorization and processing of the original antigen.

As the B cells are responsible for the humoral arm of the 
adaptive immune system, it act against extracellular 
pathogens.

Ig when bound to the cognate antigens,can activate the 
complement system and help phagocytes to take up 
antigens.







Humoral/B cell deFect



B cell immunodeFiciencyB cell immunodeFiciency

What does it mean B cell defect?
Defects in antibody production

As a result there will be:
poor opsonization of bacteria 
recurrent infection with encapsulated 

bacteria



diseases caused By B cell 
deFect

B cell deficiency leads to different types of diseases they 
are:
X-linked agammaglobulinemia (X-LA)
IgA deficiency
IgG subclass deficiency
immunodeficiency with increased IgM (HIgM)
common variable immunodeficiency (CVID)
transient hypogammaglobulinemia of infancy





X-linked 
hypogammaglobulinemia

Causes of the disease:
Mutation in the gene called  bruton thyroid 

kinase(BTK)which encodes tyrosine kinase, an important 
signal transduction protein.

Diagonosis:
Virtual absence of B-cells
Very low level of all immunoglobulins( IgG, IgA, IgM, 

IgD and IgE)



—Bruton disease

  — mutations in btk

   —maturation disorder

       of  pre-B cell 



Clinical Signs:
Recurrent pyogenic  bacterial infection.
Eg: ottis  media, sinusitis, respiratory infections.

Treatment:
Pooled gamma globulin infused intravenously.



isolated iga deficiency
Heterogeneous disorder, Most common immunodeficiency
Causes:

Unknown
Associated with a decreased release of IgA synthesized by B 

lymphocytes
Clinical manifestation:

Recurrent sinopulmnoary viral or bacterial infection.
GI tract infection.
Tend to develop immune complex diseases(type III 

hypersensitivity)
Paradoxically, most people with IgA deficiency remain generally 

healthy.
Treatment:

Administration of  wide-spectrum antibodies



X-linked immunodeficiency with hyper-igm 
(Xhm)

Causes:
is related to a deficiency in gp39 (CD40 ligand)
No isotype  switching-results in a situations where individuals are 

IgG and IgA deficient, but synthesis large amounts of polyclonal 
IgM.

Clinical Manifestations:
Highly susceptible to pyogenic infection.
Complexities of autoimmune disease
No germial centers in lymph nodes.

Treatment:
Treated with  intravenous  gammaglobulins.

http://emedicine.medscape.com/article/889104-overview


CD40L





Common variable 
immunodefiCienCy

Causes:
mature B cells are normal in number and morphology but fail to 

differentiate to plasma cells because of defective interaction 
between T and B cells, mostly caused by a T-cell defect. 

This defect is thought to be related to a decreased number and/or 
function of CD4+ T lymphocytes or, occasionally, to an increased 
number of CD8+ T lymphocytes.

Clinical manifestation:
Pyogenic bacteria, viruses such as epstein-barr virus, giardia 

lambia(protozoon).
High incidence of autoimmune diseases such as hemolytic anemia, 

thrombocytopenia, SLE.
Treatment:

Intravenous gammaglobulin must be given for the protection.



Warning signs for B cell immunodeficiency



laboratory diaGnoSiS

Blood count..

Quantitative immunoglobulins. 

Antibody responses. 

Complement. 

Skin tests. 



treatment

Gammaglobulin infusion thru Intravenous

Gene replacement therapy

Antibiotics for bacterial infections and other 

primary infections.



QueStionS PlS??????




