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2 minute revision…..





Primary Immunodeficiency

Cases



Failure to recognise “danger”
(IRAK 4 deficiency)

 Presented to me as 8 year old girl

 Age 6 months  - non healing peri-
umbilical lesion

 2 years - meningitis

 5 years -pneumonia (s.pneumonae)

 7 years - osteomyelitis (s. aureus)

 Between episodes well, growing and 
developing normally



Failure to recognise “danger”
(IRAK 4 deficiency)

Family History;

Brother died age 18 months 
necrotising infection involving 
sinus/orbit. 



Failure to recognise “danger”
(IRAK 4 deficiency)

Review of investigations

–FBC normal 

– Immunoglobulin levels normal

– Lymphocyte subsets (T,B, NK normal)

–No rise in CRP despite significant 
infections



Failure to recognise “danger”
(IRAK 4 deficiency)

Diagnosis of IRAK- 4 deficiency

Essential signalling component in 
pathway from TLR needed for 
macrophage activation 





IRAK4 genetics

 Cytogenetic Location: 12q12, which is the long (q) arm of 
chromosome 12 at position 12

 Molecular Location: base pairs 43,758,913 to 43,789,543 on 
chromosome 12 (Homo sapiens Annotation Release 108, 
GRCh38.p7) (NCBI)

https://ghr.nlm.nih.gov/chromosome/12
https://www.ncbi.nlm.nih.gov/gene/51135


Failure to recognise “danger”
(IRAK 4 deficiency)

Management

–Prevention of infections

Immunisation

Replacement immunoglobulin

–Prompt treatment of infections

Antibiotics



Failure to recognise “danger”
(IRAK 4 deficiency)

Follow up

–Now 16, doing very well in secondary 
school

–One admission this year (none for the 
last 5 years)

–Baby sister born 6 years ago, genetic 
testing as infant - normal





Neutrophils not functioning

 14 year old boy

 Initially presented  with cervical 
lymphadenopathy and abscess age 2

 Recurrent skin abscesses (staph 
aureus)

 Pneumonia age 3

 Poor growth and intermittent severe 
diarrhoea



Non functioning neutrophils

FBC U+E, LFT, bone profile all 
normal

ESR 33, CRP 11

Neutrophil oxidative burst completely 
absent



Normal

Patient

Mother M1

Neutrophil burst test
(Dihydrorhodamine)



Chronic Granulomatous 

Disease

NADPH oxidase required for 
intracellular killing

Mutations in the CYBA, CYBB, NCF1, 
NCF2, or NCF4 gene can cause 
chronic granulomatous disease. 

https://ghr.nlm.nih.gov/gene/CYBA
https://ghr.nlm.nih.gov/gene/CYBB
https://ghr.nlm.nih.gov/gene/NCF1
https://ghr.nlm.nih.gov/gene/NCF2
https://ghr.nlm.nih.gov/gene/NCF4


CGD Conditions prior to 

diagnosis

Osteomyelitis

Pneumonia

Liver abscess

Sepsis

Skin infections

Suppurative 

adenitis
GI symptoms

Abscesses



Management - CGD

 Infections

–Prophylaxis

Itraconazole, septrin

–Treatment of acute infections

Management of bowel symptoms

?Bone marrow transplantation





Antibody deficiency

32 year old, not well for 10 years

Multiple visits to GP, tired, infections

3 episodes of pneumonia (H. 
Influenzae) in 2 years, most recent 
resulting in admision to ITU



Antibody deficiency

FBC normal

Very low levels of IgG, IgA and IgM

Normal B and T cell numbers

No antibodies to tetanus or 
pneumococcus



Antibody deficiency

FBC normal

Very low levels of IgG, IgA and IgM

Normal B and T cell numbers

No antibodies to tetanus or 
pneumococcus

Diagnosis Common Variable 
Immunodeficeincy (CVID)



CVID – 10% genetic mutation 

found
 CD19

 CD81

 CR2

 ICOS

 IKZF1

 IL21

 MS4A1

 NFKB1

 PRKCD

 TNFRSF13B

 TNFRSF13C



Treatment of Antibody Deficiency

 Replacement immunoglobulin

 Intravenous or subcutaneous infusion (can 
be given at home).  

 Monitor IgG level 

 Immunoglobulin is a blood product 
obtained from pooled blood donations 
(>1000 donors), INFECTION risk

 Prompt diagnosis treatment of infections

 Monitor for non infectious complications





T cell-B cell interactions

 James was 3 years old when his mother 
took him to the GP.

 She was worried as he had not been 
growing recently and always seemed to 
be sickly compared to his sister.

 On reviewing James’s records the GP 
found that he had suffered from 
recurrent chest infections since the age 
of 7 months, and twice had required 
hospitalisation. 





Immunology review

 James was seen by the paediatric 
immunologist who requested 
further investigations

–FBC normal

– IgG and IgA were undetectable

– IgM was above the normal range for 
age

–normal numbers of T cells, B cells and 
NK cells



Family history

Alice John Jean Philip

Matthew

died at 6 

months

SarahDavid Mike Susan

James Rebecca ?





CD40 Ligand (CD40)

Cytogenetic Location: Xq26.3, which is the long (q) arm of 
the X chromosome at position 26.3
Molecular Location: base pairs 136,648,177 to 136,660,390 
on the X chromosome (Homo sapiens Annotation Release 
108, GRCh38.p7) (NCBI

https://ghr.nlm.nih.gov/chromosome/X
https://www.ncbi.nlm.nih.gov/gene/959


CD 40 ligand deficiency

Management

Replacement Immunoglobulin

PJP prophylaxis

Regular stool for cryptosporidium

Liver US

Bone Marrow Transplantation



Summary

Clinical Immunodeficiency

Recurrent, unusual or severe 
infections

Pattern of infections should guide 
investigations

Remember the family history

Consider referral to immunology


