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 10 weeks old female infant

 Bedouin, consanguineous marriage 

 Uncomplicated vaginal delivery at week 37+3 

 Birth weight 2655 gr, Apgar 9/10

 Post-natal period: neonatal jaundice due to ABO and 
Rh incompatibility (mother O-, child A+), 
phototherapy.

Case presentation



 After discharge:

 Several visits to community health clinic with complaints 
of jaundice

 Blood test (CBC) was performed only at 10th week of life

 Due to severe anemia (Hg 5 g/dL) was referred to our 
hospital and admitted 

Case presentation



On admission

Vital signs

 Weight 4645 gr

 Blood pressure 75/32

 HR 124

 RR 40

 O2 saturation 100%

Physical examination

 In no apparent distress

 Jaundice of sclerae and skin

 The rest of PE unremarkable



Laboratory work-up upon admission

CBC

 Hb 4.3 g/dL (11.1-14.1)

 MCV 99.1 fl (68-84)

 MCH 37.1 pg (27-31)

 WBC 9.94*103/µL

 Stabs 1%

 Neutrophils 21%

 Lymphocytes 69%

 Monocytes 8%

 Eosinophils 1%

 PLT 228*103/µL

 No schistocytes seen

 Reticulocytes present

Blood chemistry

 Bilirubin

 Total 11.01 mg/dL (0.3-1.2)

 Direct 4.68 mg/dL (0-0.2)

 LDH 1006 U/ml (0-975)

 Liver enzymes: within 
normal range

 Albumin 4.2 g/dL (2.8-4.9)



 Positive Coombs test

 Chest X-ray: normal

 Abdominal US: normal findings

Additional tests



 Hemolytic anemia due to ABO incompatibility

Preliminary Diagnosis



 Patient received CMV negative packed cells



Repeat blood tests
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Repeat blood tests

Chemistry 48 hours post transfusion

 Bilirubin

 Total 13.75 mg/dL (0.3-1.2)

 Direct 6.04 mg/dL (0-0.2)

 LDH 1487 U/ml (0-975)

 Liver enzymes: within normal 
range

 Albumin 3.7 g/dL (2.8-4.9)



 If it is an ABO incompatibility, why such a severe 
ongoing hemolysis at 10 weeks of age? 

Inconsistencies



 If it is an ABO incompatibility, why such a severe 
ongoing hemolysis at 10 weeks of age? 

 CMV negative blood is always O-. Our patient is A+, 
mother is O-.  Nevertheless, blood bank reported 
great difficulty in matching the donor blood due to 
high reactivity of patient’s serum.
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 Why thrombocytopenia? 

Inconsistencies



 Hemolytic anemia - autoimmune (?) 

 Thrombocytopenia

Problem list update



 A possibility of autoimmune manifestations of 
primary immune deficiency was considered

 Diagnostic work-up was continued

 Patient was treated with IVIG (1 gr/kg once)



Dynamics of Hb and bilirubin changes

Packed cells
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Immunological work-up

Immunoglobulins

 IgG 798 U/ml (232-1411) 

 IgA 50 mg/dL (0-83)

 IgM 143 mg/dL (0-145)

 IgE 3.6 U/mL (0-15)

Neonatal screen

 Normal TREC (T-cell Receptor 
Excision Circles) number



Flow Cytometry – CD8 lymphopenia



 CD8α deficiency. Patients with mutations in the CD8α gene present 
with CD8 lymphocytopenia and normal CD4 T cells in the second or 
third decade with sinopulmonary infections. 

 MHC class I deficiency. Characterized by CD8 lymphopenia, normal CD4 
T cells, B cells,  lack the expression of MHC class I molecules on the 
surface of lymphocytes.  Patients present in the second or third decade 
of life  with chronic sinusitis, chronic lung disease, and vasculitis.

 Omenn syndrome. Associated with mutations in recombination-
activating genes RAG1 and RAG2.  In some cases only the CD4 T cell 
compartment is expanded, mimicking the CD8 T cell lymphopenia of 
ZAP-70 deficiency. TRECs are very low.

 ZAP70 deficiency. Characterized by lack of CD8 and defective CD4 cells  
in peripheral blood, early life infections, thrombocytopenia, colitis, 
proteinuria. 

CD8 lymphopenia
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ConA and PHA activate TCR

PMA enters the cell, 
bypasses the TCR and 
activates PKC in the cytoplasm



 CD8α deficiency. Patients with mutations in the CD8α gene present with CD8 
lymphocytopenia and normal CD4 T cells in the second or third decade with 
sinopulmonary infections. 

 MHC class I deficiency. Characterized by CD8 lymphopenia, normal CD4 T cells, B 
cells,  lack the expression of MHC class I molecules on the surface of 
lymphocytes. Patients present in the second or third decade of life  with chronic 
sinusitis, chronic lung disease, and vasculitis.

 Omenn syndrome. Associated with mutations in recombination-activating genes 
RAG1 and RAG2.  In some cases only the CD4 T cell compartment is expanded, 
mimicking the CD8 T cell lymphopenia of ZAP-70 deficiency. TRECs are very low.

 ZAP70 deficiency. Characterized by lack of CD8 and 
defective CD4 cells  in peripheral blood, early life 
infections, thrombocytopenia, colitis, proteinuria. 
TRECs are normal in up to 50% of newborns. 

CD8 lymphopenia



Repeated FACS



 Genetic test confirmed homozygosity for ZAP70 gene 
missense mutation

c.1388C>T; p.A463V

This mutation has not been reported earlier



Severe Combined Immunodeficiency  
due to ZAP70 deficiency

Final Diagnosis



ZAP70

 ZAP70 – 70 kDa thyrosine
kinase that associates with 
ζ-chain of TCR

 Upon activation, ZAP70 
phosphorylates LAT and 
SLP-76 scaffold proteins 
that are critical for further 
signaling outputs, including 
Ras-MAPK pathway and 
phosholipase Cγ1 pathway

 ZAP70 is critical for T-cell 
development in the thymus



ZAP70 and T-cell development
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 Do not develop into mature Th2 cells as judged by low 
GATA-3 mRNA levels

 Are resistant to apoptosis: demonstrate enhanced 
expression of bcl-2 mRNA and reduced expression of 
Fas mRNA

 Display reduced expression of IL4, Il10, TGFβ

ZAP70-/- CD4+ cells are prone to 
autoimmunity 



Primary immunodeficencies and 
autoimmunity: mechanusms



 E. Coli UTI and CMV infection

 Amikacin Tx

 Gancyclovir Tx

 Transferred to Sheba Medical Center, in October 2019 
underwent unsuccessful BMT, the second BMT 
performed in November 2019 probably succeeded.

Back to the patient



מרכז סבן לרפואת ילדים


