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 Human inborn errors of immunity (IEI) are caused by monogenic germline 
mutations resulting in loss or gain of function of the encoded protein. They can be 
dominant or recessive, autosomal or X-linked, and with complete or incomplete 
penetrance.

 They now comprise 485 distinct disorders listed in the 2022 International Union of 
Immunological Societies (IUIS) classical classification.

 .



 IEI present clinically as increased susceptibility to infections, 
autoimmunity, autoinflammatory diseases, allergy, bone marrow 
failure, and/or malignancy.

Genetic variants cause disease by altering the encoded gene 
product, such as by abolishing or reducing protein expression 
and function (null/hypomorphic) or modifying the protein to 
acquire gain-of-function (GOF)
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I : Immunodeficiencies affecting cellular and humoral immunity

 a:  Severe Combined immunodeficiencies 

 b: Combined immunodeficiencies less profound than SCID

II:   Combined immunodeficiencies with associated or syndromic features

III:  Predominantly antibody deficiencies

 a:  Hypogammaglobulinemia

 b:  other antibody deficiency

IV: Diseases of immune dysregulation

 a  : HLH and EBV susceptibility,   

 b  : Syndromes with Autoimmunity and others 



 V:  Congenital defects of phagocyte number or function

 a: Neutropenia , syndromic and non syndromic 

 b :Functional Defects 

 VI  : Defects in intrinsic and innate immunity 

 a: Bacterial and Parasitic infections 

 b : MSMD and viral infections 

 VII:  Auto inflammatory disorders

 VIII:  Complement deficiencies

 IX: Bone marrow failure

 X:  Phenocopies of inborn errors of immunity



 A 7 moths old age girl  from related parents admitted to our hospital due to:

 Prolonged cough that finally  was resulted to respiratory distress .

 In our hospital , She referred to PICU. 

 Immunologic workup was compatible with SCID .But she died of severe infections. . 

 When we searched in her medical file, we noticed that she had  showed 
lymphopenia  in CBC when was 3 months old age and her physician did not care 
about it . ( Lower limit of lymphocyte count is 4000/μL )  

 IF we had SCID newborn screening with TREC measurement , Probably she would 
be alive.    





 A 5.5 moths old  boy of related parents referred us with these problems: Cough , 
respiratory distress that was admitted to PICU

 In PE , He  showed respiratory distress ad  BCG lymphadenitis.

 Chest X ray was compatible with P.Jiroveci infection. 

 Lab Workup : CBC:  WBC: 2200/ml( poly: 79%, Lymph: 14%) 

 CD3: 19%, CD4: 18%,  CD 8<1% ,CD 19: 12%, CD16-56: 28% 
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 A 2 yrs  old boy  from related parents with history of recurrent pneumonia and  
gastroenteritis and rash since infancy 

 IVIG replacement for an one time

 Unresponsive pneumonia that admitted for 3 months in our hospital.





 WBC : 2500 ( poly : 45 %, Lym: 52%) , Hb = 6mg/dl, Plt = 263000

 IgG 480 mg/dl, Ig M= 12mg/dl, Ig A= 10 mg/dl 

 Antitetanus Ab=/04

 Antidiphteria Ab= 0/17

 CD3: 42%,  CD4: 17%, CD8: 19%,   CD19: 9% , CD16-56: 3%( lack of CD 45 RA ,  CD 
45RO measurement , the definition of CID has some problems , Available in a few 
centers)

 He had not received any treatment because his physician had not accepted IEI for him .

 We had  requested LTT test for him

 LTT to PHA= 4, To BCG, 1.5,  To Candida: 1.4 ( unavailable in most centers)



 Regard to LTT response the patient put on IVIG replacement with  the CID 
diagnosis and also Antibiotic and antifungal prophylaxis.

 After 1 yrs he catch up ed 6 kg in weight without any new infection.





 These criteria are only for patients with no genetic diagnosis*. *Exceptions: 
Atypical SCID, DiGeorge syndrome – a known genetic defect and confirmation of 
criteria is mandatory.



 A 6 years old girl from far relative parents 

admitted to hospital because of intermittent fever, aphthous lesion in mouth , 
weakness,

cervical lymphadenopathy  and  bicytopenia with admission diagnosis  of typhoid 
fever.

. Her siblings ( brother) had history of lymphadenopathy and elevated liver enzyme 
due to EBV infection.
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 Her workup for autoimmune dis, EBV , CMV infections , malignancy were negative.

 Immunologic workup didn’t show significant changes in immunoglobulin titers and 
peripheral flowcytometry markers.

 Unfortunately she  expired because of septic shock and her CTscan findings was in 
favor of covid 19infection.





 Deficiency of adenosine deaminase 2 (DADA2) is an autosomal recessive disease 
from LOF mutations in ADA2, formerly called CECR1. Adenosine deaminase 
proteins regulate purine metabolism by catalyzing adenosine and 
deoxyadenosine.

 The clinical manifestations of DADA2 are variable but onset of disease is usually in 
childhood. Vasculopathy of small and medium sized arteries is the most common 
feature of DADA2. The skin and central nervous system are the most common sites 
of involvement. 



 In some patients, cytopenia is the first manifestation or an 
accompanying feature of the disease.
 The severe type of anemia in DADA2 may resemble Diamond 

Blackfan anemia (DBA). 
 Severe neutropenia is another important

finding, and it has been reported in up to 10% of patient .

DADA2 should therefore also be considered in the 
differential diagnosis of bone marrow failure and 
idiopathic aplastic anemia, even in adults and in the 
absence of an inflammatory phenotype. 



 If we had ADA 2 level assessment we could have saved this patient. 



 َ A 3 yrs. old boy from related parents: 

 With fever, hepatosplenomegaly , pancytopenia. 

 Lab exam showed  pancytopenia, normal TG, Moderate increase of ferritin (  was suspected to 
HLH , wait for treatment due to normal BMA and not fulfill criteria of HLH )

 EBV copy number was  very high and rituximab was started for him .

 Unfortunately , He died of DIC .

 WES result showed the mutation in lyst gene but it was late . (chediak Higashi Syndrome)

 Mistake about partial Albinism and Lack of CD 107 a expression a valuable marker for the 
difference between primary and secondary HIH. 

  





 A 4yrs old boy of related parents with these problems:

 Cervical ad mediastinal lymphadenopathy.

 Biopsy showed reactive non malignant lymphoproliferation .

 CISH study in biopsy sample was positive for EBV.

 All of immunologic workups were normal

 He had a very good response to Rituximab.

 WES was done for him and showed a  missense mutation in CD27 gene ( VUS).

 CD 27 level  in flowcytometery was very low and verified this mutation and 
helped us for decision making.



 A  15 yrs old  girl from related parents  with  autoimmune cytopena since 7 yrs ago.

 She has received several course of IV steroid, prednisolone, IVIG.

 Abnormal data in lab exams Icludes :     IgG; 2800 mg/dl,    Vit B12 :  1800ng/l

 CD 3+CD4- CD8- TCR ab : 16%

 She suspected to ALPS . But WES showed no pathogenic variant . 





sFASL

anti-cytokine autoantibodies (IFNα & ω and/or 
IL17A /IL17F/ IL22) [comment: sensitivity & 
specificity >95%, can replace AIRE genotyping as 
>70 known mutations

switched memory B cells, Transitional B cells

polysaccharide-specific serum antibodies



short telomeres

 Perforin expression in flow cytometry

Assay with degranulation (NK or CTL) 

 Foxp3 expression by CD4+CD25+ on flow analysis

C1 esterase inhibitor function (Type 2 HAE)

Cytogenetics: Centromeric instability of chromosomes 1, 9 
and 16 with increased somatic recombination and 
formation of multibranched/-radial configurations.



 WASP expression in a fresh blood sample.

 SAP (for XLP1) or XIAP (for XLP2) expression assessed by Flow Cytometry.



 More Talk between Lab and Clinical physician  can cause the early diagnosis of  
Inborn Errors of Immunity.  

 Early Diagnosis of IEI can cause better management of these patients.

 Better management of IEI patients can improve their quality of life.



Thank you for  your attention








