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Primary Immune Deficiencies:
if you look for it you’ll find it



Primary Immune Deficiencies

 Over 500 genes involved in PID Primary Immune Deficiencies

 Overall prevalence estimates 1/2500
 4000 patients in Belgium (theorically)

 Early diagnosis is the key

 DD : Secondary immune deficiency :
 HIV

 Immunosenescence

 Drugs/treatment

 Excessive loss (Kidney / gut / burns)

 Autoantibodies to cytokines (IL6 – IFNg – IL17...)



Primary Immune deficiencies

Infections

Autoimmunity
Immune dysregulation

Susceptibility to cancer



PID in adults :



ESID registry



1. Predominantly antibody deficiencies

 Clinical : 

 Recurrent ENT/LRT bacterial infections

 Autoimmunity (blood cells cytopenias mainly)

 Chronic enterovirus

 Giardia 

 Chronic lung disease (bronchiectasias, ILD, granulomas)

 Lymphoproliferation (splenomegaly,LN)

 Higher risk of malignancy (12x more cancer – 3% lymphoma)

 Gut involvement (chronic infection / IBD like)



Predominantly antibody deficiencies

 ♀ 15 yo

 From age 2, multiple bronchitis. Antibiotics every
month

 Low school attendance

 One pneumonia at 13

 Chronic mouth candidiasis

 Recurrent warts

 Admission for fever, diarrhea and high CRP, with 
altered general condition



 Workup :

 CT lungs : micronodular infiltrate with enlarged
nodes. 

 BM aspirate : negative

 Transbronchial Bx : negative

 Bacteriology : negative

 Slow evolution on IV antibiotics

 Ileitis

 Useful tests ?
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 Workup :

 IgG : 1,9 g/L IgA 0 IgM Normal

 Lymphopenia 1900

 CD27+/IgM- B cells : Diminished

 Absent response to pneumococcal vaccine, normal tetanus toxoid
response

 Evolution
 3 months after initiation of treatment : normal CT scan, 

improvement of LFT, no antibiotics needed, trough level 7,9 
g/L. 



Common Variable Immune Deficiency

 Most frequent antibody deficiency in adults

 At any age with 2 peaks of onset : 4-8 yo and 20-30 
yo

 At least 2 Ig classes deficiency

 ~30% monogenic disease (TACI, LRBA, CECR1, 
ICOS, IKZF1, NFkB1, NFkB2 …..)
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Predominantly antibody deficiencies : others

 Bruton’s disease (XLA)

 X linked

 Btk mutation

 AR agammaglobulinemias

 No B cell (<1%)

 Age at onset 6-18 mo.



Decision to treat



Decision to treat



Autoimmunity in PID

 Autoimmune and inflammatory manifestations occur frequently in 
patients with primary immunodeficiencies (Fischer, Alain et al. Journal of 
Allergy and Clinical Immunology)

 French register : 25% auto-immunity

 Continuous risk (no plateau (50% of patients over 60 ans))

 Relative risk (compared to general population)

 Cytopenia 120  Skin disease 10

 AHAI pediatric 830 ArthritisPedia 40

 Adulte PTI 60

 IBD adults 43

 IBD child 80

 If HSCT, survival modified by presencc (55%) or absence (80%) of 
autoimmunity



2. Combined Immune Deficiency

 Mandatory : T cell quantitative or functional deficiency
 Absolute lymphopenia
 Needs immunophenotyping
 Needs lymphoproliferation assays

 CD4 µl: 0-6mo <1000, 6mo-1y <800, 1-2y <500, 2-6y <300, 6-12y
<250, >12y <200 

 % naive CD4: 0-2y <30%, 2-6y <25%, 6-16y <20%, >16y 10% 

 Clinical : 
 Chronic/severe viral infections
 Opportunistic infection (Pneumocystis +++,mycobacteriosis, yeasts)
 Autoimmunity
 Erythroderma
 Eczema
 Failure to thrive





Severe Combined Immune Deficiency (SCID)

 Paradigmatic

 In the first months of life (life expectancy around 1 year w/o treatment)

 Recurrent oral candida

 Diarrhea, failure to thrive, 

 Respiratory tract infection/ interstitial pneumonitis

 Persistent infections with Candida albicans, Pneumocystis jiroveci, VZV, 
adenovirus, RSV, parainfluenza, CMV, EBV often lead ot death

 Often skin is involved with erythroderma, eczema, pyoderma or fungal lesions 

 GvHD due to maternal T cell transfer transplacentally is common 

 Transfusion of unirradiated blood products may lead to fatal GvHD because the 
patient has no functioning T cells 

 Average age at referral for immune testing is 6 months
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Late onset CID

 CVID-like +

 Infections opportunistes

 Risque augmenté lymphome

 Risque augmenté autoimmunité

 Lab : 

 low T cell /low B cell

 Low naive T cells CD45RA+ CCR7+ CD4+

 Possible decreased lymphoproliferation assay



 Reduced T-cell counts  :

 CD4: 

 < 700, if < 2 years of age; 

 < 500, if 2–4 years of age;

 < 300, if > 4 years of age; >12y <200 

 CD8: 

 < 350, if < 2 years of age; 

 < 250, if 2–4 years of age; 

 < 150, if > 4 years of age)

 Reduced thymic function 

 CD45RA+CD62L+ or CD45RA+CD31+ of CD4+ 

 < 30% < 2 years of age, 

 < 25% 2–6 years of age, 

 < 20% > 6 years of age >16y 10% 

 Impaired T-cell proliferation (PHA or anti CD3/CD28 response < 
30% of lower limit of normal)

 Elevated fraction of γ/δ T cells (> 15% of total CD3+ T cells)



From: Late-Onset Combined Immune Deficiency: A Subset of Common Variable Immunodeficiency with 
Severe T Cell Defect
Clin Infect Dis. 2009;49(9):1329-1338. doi:10.1086/606059
Clin Infect Dis | © 2009 by the Infectious Diseases Society of America
Marion Malphettes





CID
 BCL10 deficiency

 CARD11 deficiency

 Cartilage hair hypoplasia

 Caspase 8 deficiency

 CD25 deficiency

 CD27 deficiency

 CD3γ deficiency

 CD8 deficiency

 Coronin-1A deficiency

 CTPS1 deficiency

 DOCK8 deficiency

 Dyskeratosis congenita

 ITK deficiency

 ICF syndrome (types 1 and 2)

 LCK deficiency

 MAGT1 deficiency

 MALT1 deficiency

 MHC I deficiency

 Moesin deficieny

 OX40 deficiency

 PNP deficiency

 RHOH deficiency

 RLTPR deficiency

 STIM1 deficiency

 STAT5b deficiency

 Schimke syndrome

 STK4 (MST1) deficiency

 TPP2 deficiency

 TRAC deficiency

 UNC119 deficiency

 ZAP70 deficiency



 All genetic diseases associated with SCID (> 20 molecularly defined entities) 
: IL2RG – ADA – RAG1/RAG2 – IL7Ra – Artemis – Coronin1a – CD3 
subchain....)

 Radiosensitive SCID variants / Cernunnos deficiency /Nijmegen Breakage
syndrome

 LRBA deficiency

 PI3K delta activating mutations

 PI3K p85 deficiency

 CTLA4 deficiency

 STAT1 activating mutations

 STAT3 activating mutations

 Atypical late-onset FHL (MUNC13, MUNC18, STX11, Perforin)

 MHC II deficiency

 Atypical NEMO deficiency

 Atypical IPEX

 Atypical XLP (SAP/BIRC4)

 WHIM syndrome

Immunodeficiencies associated with a CID 
phenotype in some cases 



Hypomorphic mutations

 Same genes  = different pictures

 Granulomatous disease

 Overwhelming viral infection (CMV/EBV) with skewed TCR repertoire

 Late-onset CID



Anomalies voie IL17 et CMCC

 STAT3 LOF 

 STAT1 GOF

 DOCK8 : 10% lymphomes



Another time…

 Neutrophils defects
 CGD 

 Severe congenital neutropenia >> AML

 Innate immunity defects
 One bug one gene

 Complements defects

 Dysregulation defects
 EBV sensitivity

 Autoimmunity ++

 Macrophage activation syndrome predisposing
diseases



Clinical case : KO , born in 1999

 1999 : Celiac disease
 2000 : Mesenteric lymph nodes(>15mm)
 2002 : Splenomegaly + peripheral LN
 2002  : 3 months lasting pneumopathy
 2004 : eczema, recurrent ENT infections
 2008 : Bronchiectasies (no ciliar disease)
 2008 : Septic shock+ pneumonia + meningitis due to S. 

pneumoniae
 2008 : Evans syndrome
 2008: lymphocytic gastritis/ granulomatous dacryoadenitis
 2009 : CNS lymphoproliferation





2009 2010 2013

No malignancy, no clear clonality, mainly T cells, some B cells.
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Treatments
2008 2009 2010 2011 2012 2013 2014 2015

Bolus
corticoide

Corticoide

Plaquenil

Ciclo 100

Imuran 50

Tacrolimus

Siro

MMF 1g/m²

Mabthera

IVIG

irm

tmpsmx



Workup

 Complete blood counts
 Neutros
 Monos (GATA2)
 Absolute lymphocyte count

 Immunophenotyping
 CD4/CD8/NK/CD19
 HLA DR

 Immunoglobulins :
 IgG (+ IgG2 IgG3 IgG4)  (!antimalaric, captopril, carbamazepin, 

phenytoin, sulfasalazin, penicillamin, fenclofenac, valproic acid IgG2)
 IgA
 IgM

 CH50/AP50



Workup (2)

 Vaccinal responses
 Tetanos

 Pneumococcus (before and after Pneumovax 23)

 Global test useless since Prevenar/Synflorix and probably to be updated after 
Apexxnar)

 Lymphocyte proliferations assays (CID)

 Specific flow cytometry:
 Double negative T cells (ALPS)

 iNKT cells (XLP)

 TH17 cells (CMCC)

 Naive T cells (CID)

 Memory/Switched memory B cells (CVID)



Workup (3) : Genetics

Targeted Sanger sequencing : familial cases, paradigmatic
clinical picture

Whole exome sequencing (panel NGS) : clinical routine

Whole genome sequencing

but >> haploinsufficiency, mutation GOF 

>> atypical clinical pictures

>> somatic only mutations

>> validation of VUS/mutations



Treatment options

 5 possibilities . Your answers ?



Treatments

 IVIG/SCIG : any significant antibody deficiency (and 
sometimes other PID with severe course)

 Aim at trough level >7 g/L (individualized)

 To be discussed in secondary hypogammaglobulinemia

 Antibiotic/antiviral/antifungal prophylaxis

 CGD : TMP-SMX/Itraconazole

 NK cell deficiency : aciclovir

 Complement deficiency : antibiotics

 CMCC : fluconazole



Treatments

 HSCT : the sooner, the better
 nearly all T cell deficiency

 Many of immune dysregulations yndromes (FHLH,  untractable
lymphoproliferation and/or autoimmunity)

 Some severe innate immunity patients

 Rarely B cell deficiency

 Gene therapy :
 SCID

 Wiskott-Aldrich

 CGD

 FHLH perforin

 ADA deficiency (EMEA approved drug)



Conclusions : this is not rare

 Any unexpected infection

 Multiple autoimmunity (cytopenias !!!)

 Familial history ?

 Unexplained lung disease (ILD, bronchiectasias)

 Warts

 Protracted diarrhea

 Associated features



Conclusions : workup

 Standard tests willdo most of the work with

 CBC

 Standard FACS

 IgG IgA IgM+subclasses

 Vaccine antibodies

 Early diagnosis is life saving !



Conclusions : Treatment

 Be aggressive and proactive

 You should not go for IgG trough at 5 g/L  

 Preventing infections is better than treating

 Genetics is a key, as it may help decision making for 
stem cell therapy



Time’s up for…

 New multisystemic diseases with overlap between
autoinflammation, autoimmunity and immune 
deficiency

> IFN driven

> IL1 driven

 Incomplete clinical penetrance

 Wide array of symptoms for same gene

 Ex : DADA2 : CVID, aplasia, polyarteritis nodosa, recurrent
strokes, lupus like



 Thanks for your attention



Suggested readings

 Agarwal, Cunningham , Treatment of hypogammaglobulinemia in 
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https://www.jacionline.org/article/S0091-6749(13)00196-6/pdf

 Cunningham-Rundles C. The many faces of common variable 
immunodeficiency. Hematology / the Education Program of the American 
Society of Hematology American Society of Hematology Education 
Program. 2012;2012:301-305. doi:10.1182/asheducation-2012.1.301.

 De Vries E, in collaboration with European Society for 
Immunodeficiencies (ESID) members. Patient-centred screening for 
primary immunodeficiency, a multi-stage diagnostic protocol designed
for non-immunologists: 2011 update. Clinical and Experimental
Immunology. 2012;167(1):108-119. doi:10.1111/j.1365-2249.2011.04461.x.

https://www.jacionline.org/article/S0091-6749(13)00196-6/pdf






3. Neutrophils/Macrophage deficiency

 Clinical : 
 Bacterial sepsis
 fungal infections
 Deep seated abcesses
 Skin infections

 Quantitative defects : 
 Severe Congenital Neutropenia
 Syndromic neutropenias

 Qualitative defects : 
 Leukocyte Adhesions Defects/
 Chronic Granulomatous disease



CGD

 Defect in oxydative burst in macrophage

 Deep seated infections due to Staph aureus, 
gram neg (Serratia, Burkholderia...), aspergillus, 
fusarium, nocardia, BCG...)

 Lungs – Liver – Brain (not respecting barriers)

 Granulomatous inflammation (gut and urinary
tract)



CGD

 Agressive treatment of infections is warranted 

 ESR = most sensitive parameter of infection 

 Prophylaxis with
 TMP/SMX 

 Itraconazole

 IFN-gamma ? 

 HSCT (RIC) / Gene therapy

 Mortality: 5% / y X-linked form, 2% / y for AR form
(Winkelstein, 2000) 



4. Innate immunity

 Emerging field : single pathogen sensitivity vs 
multiple

 Defect in intracellular signalling to various stimuli, 
leading to aborted cytokine production/absent cell
activation

 4 clinical groups : 
 Invasive pyogenic infections (staph and pneumococcus)

 Severe viral infections (HSV1 /HPV/ influenza / VZV...)

 Mycobacteria (atypical)

 Chronic mucocutaneous candidiasis



Innate immunity : being aware

 IRAK4/MyD88 : invasive infections with low acute 
phase reactants. Improving with age but ...

 HSV1 Encephalitis : 25% are monogenic

 Disseminated mycobacteriosis : 
IL12/IL12R/IFNg/IGNgR/IL23R pathways

 CMCC : defect in TH17 and IL17 production



5. Complement

Lupus
ENT/LRT infections

Recurrent infections

Neisseria infections

Regulators :
- PNH

- Hereditary angioedema
- Nephritis



6. Immune dysregulation

 Lymphoproliferation

 Autoimmunity (as usual blood cells cytopenias, 
vitiligo, thyroiditis, lupus like disease.)

 Risk of lymphoid malignancy (and solid organ)

 Inflammatory bowel disease

 Chronic EBV (?)



Immune dysregulation

 Variable clinical phenotypes
 Multiple autoimmunity : IPEX, APECED, CD25

 EBV driven disease : ITCH, ITK, XLP, LRBA, CTLA4

 Lymphoproliferation and autoimmunity : ALPS

 Lupus like disease /CNS vasculitis: interferonopathies

 Macrophage activation syndrome : FHLH, XLP


