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Basic Principles of PID Diagnostic Protocols

1.Rapid diagnosis/exclusion of syndromes in which timely 
treatment may be life saving, such as:

•SCID (Severe Combined Immunodeficiency)
•CGD (Chronic Granulomatous Disease)
•XLA (X-Linked Agammaglobulinemia)

2. Step by Step testing

Clinical suspicion

Basic laboratory tests

Specialized laboratory 
investigation

Identification 
of genetic defect/ 

disease typing

Full Blood Count!!!

Serum Immunoglobulins

C3, C4,
CH50

•Lymphopenia : Suspect SCID
•Neutrophilia in CGD or LAD
•Wiskott Aldrich platelets

•Age specific reference values
•Transplacental acquisition of IgG
•Factors influencing levels

Microbiology

Exclusion of NON 
immunological causes

Clinical suspicion

Basic laboratory tests

Identification 
of genetic defect/ 

disease typing

Specialized laboratory 
investigation

Specialized laboratory 
investigation

Are all basic leukocyte 
populations present? Τ Β ΝΚ

CD3 CD19 CD16/56

Is their immunophenotype 
normal?

Τ

CD3

ΤΤ

CD4

CD45RA ΤΤ

CD4

CD45RO

Are they functional in vivo;Specific antibody 
response

Are they functional in vitro; Τ
3Η

3Η

3Η

3Η

Te, Pn, 
Hib, 

neoantigens

Isohemagglutinins

Cytotoxicity
Apoptosis

Respiratory Burst DHR!!!

Can the deficit be identified to protein level?

Specialized laboratory 
investigation

Can a responsible gene be identified?

•Detection by Monoclonal Antibodies
Flow Cytometry

Western blot

CAUTION!!:

Small insertions/deletions DNA sequencing

Large deletions PCR

CAUTION!!:

Polymorphisms!!!

•Measurement of Enzyme activity
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Clinical suspicion

Basic laboratory tests

Identification 
of genetic defect/ 

disease typing

Specialized laboratory 
investigation

Genetic counseling
•Prenatal diagnosis
•Diagnosis of asymptomatic relatives

Treatment

Prognosis

Severe Combined Immunodeficiency
SCID

Infant with failure to thrive/intractable diarrhea/Opportunistic pathogen infections/
severe eczema

Exclude SCID

FBC, IgG, IgA, IgM

Lymphopenia, +/-Hypereosinophilia, ↓IgM, ↓IgA

Lymphocyte subsets

Τ+
Τ-

Check Vβ-repertoire
Lymphocyte cultures

Abnormal:

Check RAG1/2

B+
B-

NK+ NK-

IL-7Ra 
deficiency

Common γ chain/ jak3
deficiency

Protein expression
Mutation analysis

NK+ NK-
Check for himera

Absence of maternal cells

Presence of maternal cells

Treat as Τ- SCID

Omenn’s syndrome

If IgG levels normal, 
despite clinical suspicion, 

exclude paraprotein

ADA 
deficiency

Exclude  HIV

RAG1/2, 
Artemis 

deficiency

CD4+CD8-

ΖΑΡ-70
deficiency

CD4-CD8+

MCH II deficiency

CD4 lymphopenia

Basic algorithm for the investigation of suspected SCID

↑ memory Τ (CD4+CD45RO+)
↑ activation (CD3+HLADR+)

Infant with failure to thrive/intractable diarrhea/ .. Pathogen infections/
severe eczema

Exclude SCID

FBC, IgG, IgA, IgM

Lymphopenia, +/-Eosinophilia, ↓IgM, ↓IgA

Lymphocyte subsets

Τ+
Τ-

Check Vβ-repertoire
Lymphocyte cultures

Abnormal:

Check RAG1/2

B+
B-

NK+ NK-

IL-7Ra 
deficiency

Common γ chain/ jak3
deficiency

Protein expression
Mutation analysis

NK+ NK-
Check for himera

Absence of maternal cells

Presence of maternal cells

Treat as Τ- SCID

Omenn’s syndrome

If Ig levels normal, despite 
clinical suspicion, exclude 

paraprotein

ADA 
deficiency

Exclude  HIV

RAG1/2, 
Artemis 

deficiency

CD4+CD8-

ΖΑΡ-70
deficiency

CD4-CD8+

MCH II deficiency

CD4 lymphopenia

Basic algorithm for the investigation of suspected SCID

↑ memory Τ (CD4+CD45RO+)
↑ activation (CD3+HLADR+)

SC Lymphocyte
progenitor

ΝΚ

CD8

CD4

B

THYMUS

RAG1/RAG2
NHEJ 
(Artemis
Cernunnos
LIG4
DNA-PKcs)

SC Lymphocyte
progenitor

ΝΚ

CD8

CD4

B

THYMUS

γγγγ αβ

IL-2, IL-4,IL-7, IL-9,IL-15,IL21

jak3

IL-7

IL-15
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SC Lymphocyte
progenitor

ΝΚ

CD8

CD4

B

THYMUS

ADA deficiency

Adenosine and 
deoxyadenosine  
accumulation

OTHER 
CELL LINES

CAUTION!!!

Presence of T-cells 
does NOT exclude SCID!!!

•Maternal T-cells
•Omenn’s syndrome

Maternal T-cells Check for himaera
(HLA typing)

Omenn’s syndrome clonality

Antibody 
Deficiencies

Agammaglobulinemia

Recurrent/ severe / persistent bacterial infections

FBC and serum IgG, IgA, IgM

Investigation 
of neutropenia

IgG, IgA, IgM all↓ IgG ↓ IgA↓, IgM↑ or ↔

Exclude SCID, XLA

Lymphocyte subsets

All ↔

Τ+Β-ΝΚ+
Normal 
T-cell 

Immunophenotype

XLΑ; SCID;

Check for Btk expression
Flow cytometry

Btk gene mutation analysis

T+B+NK+ (Β↓or↔)

CVID;

Antigen specific response evaluation
Lymphocyte cultures
Lymph node pathology

Check:
•Antigen specific response

•Isohemagglutinins
•IgG subclasses

•Complement (C3, C4, CH50, 
AP50)

•Phagocyte function

Exclude Hyper-IgM

Lymphocyte subsets
(also CD27, sIgM and sIgD for isotype switching evaluation)

CD40L expression

+ -

X-HIGM

NO switching

AID/UNG mutations?
CVID?

Only IgA↓

IgG  subclasses 
(possible 

combination with 
IgG2 deficiency)

NORMAL 
isotype 

switching

see SCID 
investigation 
algorithm

Εικόνα 1: Βασικός αλγόριθµος διερεύνησης ασθενούς µε πιθανή αντισωµατική ανεπάρκεια

Usually NON immunological causes.
Exclusion of Neutropenia and antibody 

deficiency necessary
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λ1
4.1

Lyn
Syk

BLNK

BTK
PLCγ

CD79a

CD79b Hyper-IgM syndromes

Recurrent/ severe / persistent bacterial infections

FBC and serum IgG, IgA, IgM

Investigation 
of neutropenia

IgG, IgA, IgM all↓ IgG ↓ IgA↓, IgM↑ or ↔

Exclude SCID, XLA

Lymphocyte subsets

All ↔

Τ+Β-ΝΚ+
Normal 
T-cell 

Immunophenotype

XLΑ; SCID;

Check for Btk expression
Flow cytometry

Btk gene mutation analysis

T+B+NK+ (Β↓or↔)

CVID;

Antigen specific response evaluation
Lymphocyte cultures
Lymph node pathology

Check:
•Antigen specific response

•Isohemagglutinins
•IgG subclasses

•Complement (C3, C4, CH50, 
AP50)

•Phagocyte function

Exclude Hyper-IgM

Lymphocyte subsets
(also CD27, sIgM and sIgD for isotype switching evaluation)

CD40L expression

+ -

X-HIGM

NO switching

AID/UNG mutations?
CVID?

Only IgA↓

IgG  subclasses 
(possible 

combination with 
IgG2 deficiency)

NORMAL 
isotype 

switching

see SCID 
investigation 
algorithm

Εικόνα 1: Βασικός αλγόριθµος διερεύνησης ασθενούς µε πιθανή αντισωµατική ανεπάρκεια

Usually NON immunological causes.
Exclusion of Neutropenia and antibody 

deficiency necessary

.

Durandy et al Curr Opin Rheumatol 18:369–376.  2006

Molecules rlated to Hyper-IgM syndromes

Chronic Granulomatous Disease
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rac
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HOCl

DHR 
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XL-CGD
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CGD
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Healthy control (PMA) CGD patient (PMA)

XL-CGD carrier 
(PMA)

CAUTION!!!! 
Exclude 
ΜΡΟ deficiency

Ευχαριστώ!!


