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Application of standardized flowcytometry as a first step 
in the diagnostics of PID



Standardized flow cytometry in the diagnostics
of primary immune deficiencies

• The value of flowcytometry in the current diagnostic process
– Severe combined immune deficiency (SCID)
– Common variable immune deficiency (CVID)

• Future applications of flowcytometry in immune deficiencies
– Immune monitoring as a tool to predict complications

• Proof of concept: Fingerprint of viral infection in a healthy control, GVHD, CMV
• Complications in CVID à profylaxis?

– Immune monitoring as a tool for adjusted therapy in secundary
immune deficiencies
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CMV, EBV, VSV

T cel

Severe combined immune deficiency (SCID)



Importance of genetic conformation in SCID
• Genetic counseling and analysis of carriers in the family
• Early detection of affected siblings
• Patient compliance 



2008 ESID.org

Flow cytometric phenotype à link to the genetic defect

Flow cytometry à Swift diagnosis
Perinatal screening à TREC-analysis

Van der Burg
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Common variable immune deficiency (CVID)
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Defects in B cel maturation



Bogaert et al., 2015, 59,575-590

Genetic defect

• Multiple genetic defects can
cause CVID

• Not in all patients genetic
defect is identified (20-30%)

• CVID causing genetic defects 
in both T cells and B cells







Patient with known genetic defect
B cells

B cells

Healthy control

• Identification of patients based on 
the immune phenotype with
genetic defects in the same phase
of B cell development?  

• Similar clinical phenotype?



Importance of flow in the current diagnostic process

Standardized flow cytometry (euroflow)

• Allows localization of defects in the immune system in CVID
– Based on immune phenotype à localisation of the genetic defect
– Also applicable in case the genetic defect cannot be identified (for CVID <75% of cases?)

• Patient database allows comparison with other patients (most PID are 
rare diseases)

• In CVID knowing the defect does not (yet) have a treatment consequence



Importance of flow in the future diagnostic process

Complications in CVID:
1. Infection
2. Granuloma
3. Autoimmunity
4. Lymphocytic

infiltration/proliferation
5. Malignancy

1. Associate with different immune responses!
2. Require therapeutic intervention

Is it possible to predict whether patient is at risk for complications by immune monitoring

Park et al., Lancet (2008) 372,489-502



Importance of flow in the future diagnostic process

Saeys et al., unpublished

> 25 stainings



Proof of concept: 
visualization of immune responses with Euroflow

Eyndhoven en Van Hulst, unpublished

Viral infection: flue

GVHD or CMV after HSCT



• Flowcytometry not only for the diagnostic process but also for
patient monitoring
– predict complications
– Tool for patient management

Importance of flow in the future diagnostic process



Standardized flow cytometry in the diagnostics
of primary immune deficiencies

• The value of flowcytometry in the current diagnostic process
– Severe combined immune deficiency (SCID)
– Common variable immune deficiency (CVID)

• Future applications of flowcytometry in immune deficiencies
– Immune monitoring as a tool to predict complications

• Proof of concept: Fingerprint of viral infection in a healthy control, GVHD, CMV
• Complications in CVID à profylaxis?

– Immune monitoring as a tool for adjusted therapy in secundary
immune deficiencies



Primaire immunodeficiënties (PID):

Oorzaak van de immunodeficiëntie ligt bij het
immuunsysteem zelf.

• Meestal aangeboren.
• Zeldzaam.
• Vaak in één specifiek deel van het 

immuunsysteem 
• Deze ziekten geven meer inzicht in het

functioneren van het immuunsysteem.

Secundaire immunodeficiënties:

Oorzaak van de immunodeficiëntie ligt 
buiten het immuunsysteem.

• Meestal verworven.
• Vrij frequent.
• Meerdere delen immuunsysteem diffuus 

aangedaan

Immune suppressive therapy
• Induction
• maintenance
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Anca associated vasculitis
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Standardized immune phenotyping (Euroflow) can be a powerful tool for therapeutic
immune monitoring

Immune monitoring after 2 standard immune suppressive regimens for AAV 
• T (CD4 + CD8) and B cells are equally affected by both regimens
• Azathioprine à more severe impact on CD8+ and NK (viral defense + cancer)
• Naive T cells are not spared during immune suppression
• Therapy also associates with phenotypic alterations à functional?

Combining standardized immune phenotyping during therapy with
1.  Patient outcome:
• Development of database of patients and controls
• Identify patients that are at risk for complications

Immune phenotyping will facilitate decision making during therapy AND 
will provide novel tools in the search of improved therapeutic regimens



Importance of flow in the diagnostic process

Standardized flow cytometry (euroflow) gives swift information on the status 
of the immune sytem
• Allows localization of defects in the immune system

– Based on immune phenotype à localisation of the genetic defect
– Also applicable in case the genetic defect cannot be identified (for CVID <75% of cases?)

– Not always impact on treatment

Future application of flow cytometry à immune monitoring
• Predict clinical complications in primary immune deficiencies

– impact on patient treatment (profylaxis, antibiotics, steroids, …)

• Secundary immune deficiencies

– Database: Immune monitoring after a fixed time of standard immune suppression

– + clinical follow-up of patient

– Predict whether patient is at risk for complications
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Visualization of Data

Automatic Population Separator Connected Subsets Pattern



TACI (1950) CVID X (1971)
IgG < 1,1 g/L < 1,1 g/L
IgA < 0,5 g/L < 0,1 g/L
IgM < 0,1 g/L 0,17 g/L
Infections Sinopulmonary Sinopulmonary

Gastro-intestinal
Auto immune disease - -
Granulomatous infiltration - -

Lymphadenopathy/
Splenomegaly

Splenomegaly Generalized + 
splenomegaly

Malignancies Hodgkin -
(WES nl)

Clinical characteristics



WBC

Why use flowcytometry as a first step in the diagnostics of PID?

1. Application of flow cytometry in SCID

2. Current application of flow cytometry in CVID

3. Future applications of flow cytometry in CVID



Defective B lymphocyte maturation in CVID

Type A

Type B Type C
Helper T cell

Type X (?)

Type D



Defective B lymphocyte maturation in CVID

Type A

Type B Type C

Type D


