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STAT3 deficient Hyper IgE Syndrome 
(Autosomal dominant HIES; Job’s syndrome)

“So Satan went forth from the presence of 
the Lord, and smote Job with sore boils 
from the sole of his foot unto his crown.”



Staphylococus aureus and Candida 
epithelial infections in  STAT3 DN



Skeletal, joint, dental, 
vascular abnormalities



Characteristic facial appearance 



GI dysfunction
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Cytokine (IL-6, IL-10, IL-17 
IL-21, IL-22, IL-23)

Key mediator for many pathways including 

those of the immune system, cancer, wound 

healing, vascular remodeling.  Expressed widely 

in most tissue types.



Epithelial/mucosal infection 
susceptibility:  Lack of Th17 cells

Milner et al, Nature, 2008



Decreased memory T and B Cells
Zoster reactivation is increased in HIES patients and occurs at young ages
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Minimum lifetime prevalence 19/60=31.7%
Siegel et al, Immunity 2011



AD-HIES with less food allergy and 
anaphylaxis

Similar levels of IgE

Less mast cell reactivity



STAT3 is expressed widely and involved in many 

pathways  making understanding the diverse clinical 

features difficult 



AD-HIES abnormal 
tissue remodeling

Pneumatocoele with aspergilloma

Freeman et al, J of Clin Immunology 2013

Bronchopleural fistulae



Middle sized arterial aneurysm

Left anterior descending artery dilation and aneurysm, and RCA Tortuosity 

We screen coronary and brain middle size arteries by MRA or CT to 

try and prevent complications



Disordered Tissue Remodeling
Collaboration with Manfred Boehm NHLBI and lab, and Ian Myles, NIAID

• STAT3 important for angiogenesis (new blood 
vessel growth) and tissue remodeling

Fibroblasts

iPSC Teratomas



Evolving Prognosis

Improving long term survival

Early diagnosis changing natural history

But need to figure out the vascular and 

orthopedic issues

Hip Replacement in a 55 year old



Diagnosis of HIES

• Genetic testing with compatible symptoms

– STAT3- BOTH infections/eczema plus connective 
tissue (such as flexible joints) or bone issues

• HIES scoring system- was used more before 
STAT3 testing was widely available

• Whole exome sequencing or panel can 
identify the other Hyper IgE syndromes as 
well. 



Approach to Care

• Supportive with suppressive antimicrobials

– TMP/SMX (Bactrim) typically, antifungals

– Travel plans- antifungals if going to Southwest US!

• Antiseptics (i.e.dilute bleach baths, chlorhexidine, swimming 
in chlorinated water) to control eczema, reduce S. aureus
colonization

• Consideration of dupilumab for eczema

• Consideration of IgG supplementation:  IVIG or SCIG

• Bone and dental health: Vitamin D levels

• Low suspicion of infection

• Consideration of bone marrow transplant



Dupilumab

• Monoclonal antibody approved for use in eczema 
(above 6 months), moderate to severe asthma (6 years 
and up), eosinophilic esophagitis (12 years and up), 
sinusitis with polyps

– Mostly used in HIES for eczema

• Injection (comes as pre-filled injection with pen) that is 
given subcutaneously every 2 weeks. Can be given at 
home- let warm to room temp before giving. 

• Side effects- main one are injection site pain and 
conjunctivitis (pink eye)

• Can cause transient increase in eosinophils in the blood, 
and decreases IgE. 



What is the role for HSCT? 



General Approach to Transplant

• Choose who is the best donor

– HLA (white blood cell typing) matched sibling, matched 
unrelated donor, haplo-identical donor

• General tune up to be in best health possible

• Typically about one week of chemotherapy to clear out one’s 
own bone marrow from progenitors of white blood cells, red 
blood cells, platelets. 

• Infusion of bone marrow or stem cells from donor

• Wait with lots of supportive care for the new cells to grow



HSCT Pros/Cons

• Pro: Eczema and infection susceptibility 
should be cured or close to cured

– Exception- if bronchiectasis or pneumatocele is 
present, the lung disease will hopefully stabilize 
and improve but infections may occur still. 

• Cons: Increased infection risk around HSCT 
(closely monitored)

– Graft versus host disease

– Potential infertility (discuss possible options in 
advance)



What is the role for HSCT in STAT3 HIES? 

• Seems to make sense in some cases
– four pediatric patients transplanted at NIH- all at worse 

end of spectrum
– About 25 patients transplanted worldwide? 
– Some great outcomes being reported

• But for HIES from STAT3, not everything will be 
corrected
– Will the infection phenotype be improved?  Probably
– Will the bone phenotype be improved?  Maybe
– Will the vascular phenotype be improved? Maybe not
– Lung healing if there a post- transplant pneumonia? 

Unknown



In

COVID-19 in STAT3 HIES

Post- vaccination:  > 26 COVID-19 infections 

One hospitalization: secondary bacterial pneumonia.

No fatalities yet  

Pre-or no Vaccination:  at least 13 COVID-19 Infections

• 5 hospitalized

• All significant parenchymal lung disease (one full pneumonectomy)

• Two with obesity, at least 4 with hypertension

• One fatality (and only one to ICU)- 41 year old Hispanic male, obesity, bronchiectasis 

with MRSA and Pseudomonas, Hypertension, Prior MI with coronary artery aneurysm, 

busy hospital with many COVID cases. 

Baseline CTs of patients who got COVID-19 post vaccination and did fine, no 

hospitalizations (but I worried); two got antivirals



Some Ongoing Projects

• COVID vaccine responses (Good! Important to get!)

• International collaboration (many sites around the world) to 
study quality of life for those with HIES and therapies or 
diseases processes that  affect QOL

– Transplant, dupilumab, etc

• Studies of the lung pathology for HIES

– Germany, NIH/University of North Carolina

• Gene Editing

– Trying to “fix” the mutation



THANKS!!

QUESTIONS? 












