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Objectives:  

 Identify that Immunodeficiency is due to a defect in the immune 

function. 

 Describe the classification of Immunodeficiency. 

 Explain the presentations of different types of Immuno-deficiencies 

(e.g. recurrent infections). 

 Understand the varieties of immune system deficiencies involving 

defects in : 

- T cells, B cells, phagocytes and complement. 

 Know the laboratory investigations for immunodeficiency disorders. 

 

 

 

 

 

 

 

 

 

Note:  
Black: Slides 
Orange: Explanation  
Purple: Extra  
Red: Important  
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Definition:  

-A state in which the ability of the immune system to fight infectious 

disease is compromised (part of the immune system) or entirely absent 

(The immune system as a whole).   

 

-A person who has an immunodeficiency is said to be immuno-

compromised. 

 

 

 

 

 

 

 

 

A boy with congenital ID 
lived in a bubble for 12 
years before he died  
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Immunodeficiency 
is considered to be 

present when 
infections are:  

Frequent and 
severe 

Caused by 
opportunistic 

microbes 

Resistant to 
antimicrobial 

therapy 

Remember: 
Disease existing at 
birth, usually due 
to mutation in a 
gene or multiple 
genes. 

Remember: 
In contrast with 
congenital diseases, 
here disease occurs 
after birth due to 
different factors.  

In some cases of immune diseases they 
use immunosuppression drugs (e.g. in 
transplantation doctors use 
corticosteroids to accommodate the 
grafted organ. 



 

4 
 

 

 
T-cells defects:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Usually hypoplasia of 
thymus gland is 
associated with 
hypoparathyroidism.  
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Tetany is associated 
with hypocalcaemia 
(low calcium level in 
blood because of 
hypoparathyroidism) 
that causes 
difficulties in 
movement due to 
muscle spasm.  

Because there is deficiency 
in T-cells due to hypoplasia 
of thymus (Remember that 
thymus produce mature T-
cells). 

Remember:  
Anti-bodies can be either T-dependent or T-independent. In this case T-dependent antibodies are 
going to be switched off, therefore only T-independent antibodies will work against foreign 
bodies by secreting antibodies (they have weak immune response compared to T-dependent).  
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B-cells defect(Gammaglobulinaemias) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Because bacteria 
are extracellular 
pathogen so it deals 
with humeral 
immunity 
(Remember that 
acquired immunity 
is divided into cell 
mediated immunity 
and humeral 
immunity) 

Remember that 
B-cells 
differentiate 
giving plasma 
cells that secret 
immunoglobulin 
(Antibodies), so 
the first 3 points 
are connected. 
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BTK helps B-cells in 
getting mature in 
bone marrow 
(Premature B-cells    
BTK       mature B-cells). 

Pyogenic: bacteria 
that causes the 
formation of pus. 
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The deficiency is 
particular in 
respiratory tract and 
gastrointestinal tract 
because IgA is the 
master 
immunoglobulin in 
mucosal surfaces (For 
secretion). 



 

9 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Accumulation of 
toxic metabolites 
will lead to cell 
death. 
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ADA and PNP 
enzyme are 
connected in gene 
therapy (Fixing the 
enzymes levels 
causing SICD). 

Third way is through 
bone marrow 
transplantation from 
a good candidate.  
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G-CSF is a 
cytokine that will 
lead to deficiency 
in granulocytes, 
therefore 
bacterial 
infections will 
increase causing 
different diseases 
like pneumonia 
…etc.  

The movement of 
leukocytes to place of 
inflammation will 
decrease. 

The problem 
here is in the 
enzymes 
deficiency 
responsible for 
the formation of 
superoxide 
radicles. 
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It is a 
mechanism in 
which a 
decrease in 
intracellular 
killing occur 
(after 
phagocytosis 
which will be 
normal and 
unaffected) 
due to 
deficiency in 
the enzymes 
responsible for 
the formation 
of free radicals. 
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Factors are 
involved in 
alternative 
pathway. 

Remember that 
Neisseria spp. Cause 
meningitis and STD, 
and the problem 
here is in the killing 
of bacteria. 

Can also be 
measured by 
Flowcytometry. 


