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Can this be immunodeficiency? 

When to suspect it ?

How / what can you test?



Immundefekter ?
Hvad, er der flere??
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TangyeSG,et al.JClinImmunol. 2022;40:24ς64.

Classification

1. Immunodeficienciesaffectingcellularandhumoralimmunity

2. Combinedimmunodeficiencieswith associatedor syndromicfeatures

3. Predominantlyantibodydeficiencies

4. Diseasesof immunedysregulation

5. Congenitaldefectsof phagocytenumberor function

6. Defectsin intrinsicandinnateimmunity

7. Autoinflammatorydisorders

8. Complement deficiencies

9. Bonemarrowfailure

10. Phenocopiesof inbornerrorsof immunity

1-2 Predominantly T cell deficiency
Recurrentbronchitis
Idiopathic bronchiectasis
Recurrentpneumonias*
Chronicbronchialinfection
Abscess and pneumatocele
Interstitial lungdisease
Bronchiolitisobliterans
Alveolar proteinosis 
Pulmonaryaspergillosis

3 Antibodydeficiencies
Recurrentbronchitis

Idiopathicbronchiectasis
Recurrent pneumonias
Repeatedpneumonia
Chronicbronchialinfection

4 Immune dysregulation
Recurrentbronchitis
Idiopathic bronchiectasis 
Chronic bronchial infection 
Pneumonia due to encapsulated bacteria 
Interstitial lung disease

5 Phagocytedisorders
Recurrentpneumonias*
Abscess and pneumatocele
Alveolar proteinosis

6 Innate immunity disorders
Recurrentpneumonias*
Pneumoniadueto encapsulatedbacteria
Abscess and pneumatocele

7 Autoinflammatorydisease
Recurrentserositis

8 Complementdeficiency
Recurrentpneumonias*
Recurrentbronchitis
Chronicbronchialinfection

Eczema
Dermatitis
Erythroderma
eosinophilia,
Severeatopy;
food allergies

Lung 
 

Skin

Symptoms from







FEV1 FVC

ñIt has been shown that there is an ongoing decline in lung function above predicted levels in 

PAD patients and that is greater than in heavy smokers.ò

PAD - primary antibody deficiency





Host 
Defense

Innate Immunity

4 compartments

Complement
Land Mines

Phagocytes
The Marines

Neutrophils    Macrophages

B Cells + Ig 
Air Force

T Cells
The GeneralsCD4+ (THelper)
The AssassinsCD8+ (TCytotox )
¢ƘŜ tǎȅŎƘƻƭƻƎƛǎǘǎέ  CD25+ (TReg)

Adaptive Immunity Cytokines

o IgG, IgA, IgM
o IgG subclasses
o Specific 

antibodes

o Flow cytometry
o Functional tests 

(T-, B-, NK-cells, 
neutrophils)

Functional tests 
of all 3

pathways

Complete Blood 
Count (CBC)



Å2 newbornbabies  
ҍBoy born 2017 

ҍGirl born 2018

ÅWhy should we suspect PID?
ҍBecause in this family:
ÅThe first child died in sepsis/meningitis at age of 6 

weeks => SCIDdiagnosed post-mortem

ÅSecond child diagnosed with SCIDat age 2 weeks, 
HSCT at 4 months, doing well

Newborn

Family history !!

SCID, severe combined immunodeficiency



1. wŜŎǳǊǊŜƴǘ ƻǘƛǘƛǎ όҗпκȅŜŀǊύ ƻǊ ǎƛƴǳǎƛǘƛǎ όҗнκȅŜŀǊύ ƻǊ ǇƴŜǳƳƻƴƛŀ όҗнκȅŜŀǊύ ǊŜǉǳƛǊƛƴƎ ŀƴǘƛōƛƻǘƛŎǎ

2. җм  ƛƴǾŀǎƛǾŜ ƛƴŦŜŎǘƛƻƴ ǎǳŎƘ ŀǎ ƻǎǘŜƻƳȅŜƭƛǘƛǎΣ ƳŜƴƛƴƎƛǘƛǎ ƻǊ ǎŜǇǎƛǎ

3. Recurrent, deep skin and soft tissue infections, organ abscesses or non-infectious granuloma

4. Infections that respond with little or no effect to antibiotics or with unusual localization or 
caused by unusual agents

5. Pronounced chronic oral or cutaneous candidiasis

6. aǳƭǘƛǇƭŜ ŀǳǘƻƛƳƳǳƴŜ ŘƛǎŜŀǎŜǎ ƻǊ ǾŜǊȅ ŜŀǊƭȅ ƻƴǎŜǘ ƻŦ ŀǳǘƻƛƳƳǳƴŜ ŘƛǎŜŀǎŜ όŀǘ ŀƎŜ Җо ȅŜŀǊǎύ

7. Extensive skin lesions, erythroderma or eczema that respond little or not at all to treatment

8. Autoinflammatory diseases, i.e. recurrent episodes of generalized inflammation, where no 
infectious, malignant or autoimmune cause can be identified

9. Failure of an infant to gain weight or grow normally

10.Family history of primary immunodeficiency

10 WarningSigns- Children
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» Complete blood count 

» Lymphocyte subsets (flow cytometry)

Except if patient is born in Norway, Denmark, Sweden, Finland, Germany, Libanon, Israel, USA, 
Brazil, ¢ŀƛǿŀƴΣ bŜǿ ½ŜŀƭŀƴŘΣ /ŀǘŀƭƻƴƛŀΧ 

Why? 
Common denominator for these countries: 

Newborn Screening implemented

Newborn

Immunodeficiencies affecting cellularand humoral immunity



Clinical picture today
ƛƴ άƳƻŘŜǊƴΣ clean enviromentέ ie Sweden

  Mild lung-symptoms -  έbronchitisέ  
 

  Mild skin-symptoms - έeczemaέ
 

  Poor weight gain / slow development of 
failure-to-thrive 

  Diarrhea

Traditional symtoms
 

o Recurrent infections 
   bacteria/virus & unusual  pathogens (also BCG-itis)

o Skin symptoms
   (erythrodermia, severe eczema)

o Interstitial pneumonia 

o Candida infections

o Severe malnutrition

o Severe Diarrhea

BUT ! NOT ALL forms of SCID are identified ōȅ ǎŎǊŜŜƴƛƴƎΧ



ÅComplete blood count

ҍNeutropenia 

 congenital neutropenias

ҍNeutrophilia

certain types of  neutrophile dysfunctions
(i.e. Chronic Granulomatous Disease, LAD )

ҍ Lymphopenia- SCID
Kostmann

Congenital neutropenia LAD 1
Leukocyte Adhesion Defect type 1

Congenital defects of phagocyte numberor function 

Infant 0-6 months



Warning signs: 

ÅSkin : infected eczema/abscesses/cellulites (early in congenital neutropenias)

ÅMucosal infections: gingivitis/parodontitis/ aphthous ulcers

ÅPerianal infections

ÅRespiratory tract infections (incl. otitis/sinusitis)

ÅOther recurrent bacterial infections  

ÅSepticemia/meningitis/osteomyelitis

Most common: Neutropenia



Antibody deficiencies

ïX-LinkedAgammaglobulinemia

ïHyper IgM syndromes
ï Transienthypogammaof infancy

Infant 7-12 months



Symptoms at diagnosis Complications after diagnosis

LougarisV, et al . Long-term follow-up of 168 patients with X-linked agammaglobulinemia reveals increased morbidity and mortality. 
J Allergy Clin Immunol. 2020 Aug;



Boy with

o Eczema

o Recurrent infections

o Trombocytopenia(evsmall sized trc)

+ ev
ÅBloody diarhea

ÅAutoimmunity 

ÅMalignancies



Antibody deficiencies

ïX-LinkedAgammaglobulinemia

ïHyper IgM syndromes
ï Transienthypogammaof infancy

Combined Immunodeficiencies 
with associated or syndromic features

ҍWiskott-Aldrich

ҍDiGeorge (22q11 deletion)
 

LABS

ÅComplete blood count

ÅImmunoglobulins : IgG, IgM, IgA

Infant 7-12 months



Fulminant Neisserialinfection

Properdin deficiency

Complement deficiencies

continuedInfant 7-12 months

LABS

ÅComplement 

3 pathways
functional tests (CH50, AH50 or similar)



Respiratory burst

Functional defect



Symptoms:
VNeutrophilia
V Infections with catalaspositive bacteria

VAbscesses : 

   lymph nodes, lung, liver, 
skeleton, other internal locations and the skin

Treatment
Antibiotics (with intracellular penetration)  + antimycotics

HSCT

Staph aureus 
Burkholderia cepacia 
Aspergillus fumigatus 
Serratia marcessens
Chromobacterium violaceum
Torulopsis glabrata
Hansenula polymorha
Paecilomyces varioti
Pseudallescheria boydii, etc etc

Functional defect



Liver abscess

LABS

ÅComplete blood count

ÅNeutrophile function 
Test oxidative burst

×Congenital defects of phagocyte number or function

Toddler 1-3 y

×Defects in intrinsic and innate immunity
Å Predisposition to severe viral infection

Å TLR signaling pathway deficiencies
Routine immunology tests usually normal

Å Specific assays for measuring 
response(s) to specific stimuli     

depending on the suspected disorder

Å WGS/WES

×Combined immunodeficiencies 
with associated or syndromic features

Å Ectodermal dysplasia with immunodeficiency

Å Immuno-osseous dysplasias

TLR, toll-like receptor; WES, whole exome sequencing; WGS, whole genome sequencing. 



Symptom Proportion of
patients

Earlyonset, severeeczema 100 %

Skin infektions (staph aur & candida abscesses) 88%

Recurrentrespiratoryinfections 87 %

Special facialfeatures 100%

Skeletal and connective tissue abnormalities76 %

Dental anomalies(retention of deciduousteeth) 72%

Patologicalfractures 56%

HighIgE (> 2000 IE) + eosinophilia 100 %

Autosomal dominant STAT3 deficiency (Job syndrome)



× AD-HIES STAT3 deficiency (Job syndrome)
× AR-HIES ZNF341 deficiency
× DOCK8 deficiency
× IL6 receptor deficiency
× IL6 signal transducer (IL6ST) deficiency
× ERBIN deficiency
× Loeys-Dietz syndrome (TGFBR deficiency)
× Comel-Netherton syndrome
× PGM3 deficiency
× CARD11 deficiency

Hyper IgE syndromes (HIES)

One of the symptoms is always 
moderate to severe eczema

IgE often high/very high

Can have allergies, 
often food allergies 



Combined immunodeficiencies with associated or syndromic features 

ÅHyperIgE syndrome(s)

ÅMendelian susceptibility to mycobacterial disease (MSMD)

ÅPredisposition to invasive fungal diseases

ÅEctodermodysplasia with immunodeficiency

Preschool 4-6 y

Routine immunology tests usually normal

Å Specific assays for measuring response(s) to specific stimuli     
depending on the suspected disorder

Å WGS/WES



=> Swellings

  Recurrent :  skin, mucosal surfaces, incl laryngeal (!)

  Most common ς extremities and abdominal

Non-itching, last 2-5 days

 Usually starts between 4-18 years of age

 Caused in 1/3 trauma, 1/3 infection but also stress, hormons etc

C1-INH deficiency
=> increased bradykinin production



Complementdeficiencies

Antibodydeficiencies

ÅCVID
ÅSpecificantibodydeficiencies

ÅWHIM Syndrome
(Warts, Hypogammaglobulinemia, Infectionsand Myelokathexis)

Other

ÅAtaxia-teleangiectasia

ÅX-linkedlymphoproliferative syndromeXLP

Common/relatively common disorders 

School age 7-12 y

LABS

ÅComplement (ev C1-INH)

ÅComplete Blood Count

ÅImmunoglobulins 

ÅSpecific antibodies



Complement deficiencies
ҍC2 
ҍ Terminal complex (i.e. C5-C9) 

ҍ Properdin (Disseminated Neisserial infections)

ҍHereditary angioedema

Antibody deficiencies 

ҍCVID
ҍIgA deficiency

ҍSpecific antibody deficiency

Common/relatively common disorders 

Teenagers 13-18 y

LABS

ÅComplement (ev C1-INH)

ÅComplete Blood Count

ÅImmunoglobulins 

ÅSpecific antibodies



ESID Database from:23 October 2023.



Most common :
o IgA deficiency
o CVID
o Specific antibody deficiency

Rare
o XLA (X-linked agammaglobulinemia)

o Hyper IgM syndromes (AID, UNG etc)

o APDS (Activated p110ɻ  syndrome)

Today (2024) known genes:  45
+ 7 well described diseases with unknown mutation*

* Table 3 Predominantly antibody deficiencies in :TangyeSG, et al. Human Inborn Errors of Immunity: 2022 Update. J Clin Immunol 2022.







The burden of lung disease in AD



55 studies comprising 8535 patients with CVID 

Overall prevalence of bronchiectasis  34%



sIgAD- severe IgA deficiency       pIgAD- partial IgA deficiency


