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HOUSEKEEPING

Attendees will not have access to their microphone or webcam throughout
the event.

To see the full slides, you can adjust the settings on the speaker view panel
on the top of the Zoom screen and select "side-by-side" in the dropdown
option.

Please submit all questions for the presenter via the Q&A box
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DISCLAIMER

Immune Deficiency (IDF) education events offer a wide array of educational presentations,
including presentations developed by healthcare and life management professionals invited
to serve as presenters. The views and opinions expressed by guest speakers do not necessarily
reflect the views and opinions of IDF.

The information presented during this event is not medical advice, nor is it intended to be a
substitute for medical advice, diagnosis or treatment. Always seek the advice of a physician
or other qualified health provider with questions concerning a medical condition. Never
disregard professional medical advice, or delay seeking it based on information presented

during the event.
) Immune
I Deficiency
Foundation
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IDF Website: www.primaryimmune.org
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— To view all Hyper IgE Resources and Materials, visit:
https://primaryimmune.org/about-primary-
iImmunodeficiencies/specific-disease-types/hyper-ige-syndrome
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Foundation
Monthly Lunch & Learns- medical experts

present on various diagnosis-specific
topics

Get Connected Groups: share experiences,
receive information, and gain support

IDF Forums
Ask IDF

Annual Pl Conference

To view a list of all upcoming IDF events, visit: https://community.primaryimmune.org/s/events?language=en US
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The Hyper Igk Syndromes

Alexandra Freeman MD
Director, Primary Immune Deficiency Clinic
Laboratory of Clinical Immunology and Microbiology
National Institute of Allergy and Infectious Diseases, NIH
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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




Gl dysfunction

Percentage of HIES Patients with
Esophageal Symptoms

M Dysphagia

B GERD

Both

Neither

-Tortuous esophagus
with dysmotility
-Colon and cecum
perforations
-Diverticulitis



The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

STAT3 Mutations in the Hyper-IgE Syndrome

Steven M. Holland, M.D., Frank R. DelLeo, Ph.D., Houda Z. Elloumi, Ph.D.,
Amy P. Hsu, B.A., Gulbu Uzel, M.D., Nina Brodsky, B.S.,
Alexandra F. Freeman, M.D., Andrew Demidowich, B.A., Joie Davis, A.P.R.N.,
Maria L. Turner, M.D., Victoria L. Anderson, C.R.N.P., Dirk N. Darnell, M.A.,
Pamela A. Welch, B.S.N., Douglas B. Kuhns, Ph.D., David M. Frucht, M.D.,
Harry L. Malech, M.D., John I. Gallin, M.D., Scott D. Kobayashi, Ph.D.,
Adeline R. Whitney, B.A., Jovanka M. Voyich, Ph.D., James M. Musser, M.D., Ph.D.,
Cristina Woellner, M.Sc., Alejandro A. Schiffer, Ph.D., Jennifer M. Puck, M.D.,
and Bodo Grimbacher, M.D.

Dominant-negative mutations in the DNA-binding
domain of STAT3 cause hyper-IgE syndrome

Yoshiyuki Minegishi', Masako Saito', Shigeru Tsuchiya®, lkuya Tsuge’, Hidetoshi Takada®, Toshiro Hara®,
Nobuaki Kawamura®, Tadashi Ariga’, Srdjan Pasic®, Oliver Stojkovic’, Ayse Metin® & Hajime Karasuyama'

nature




Cytokine (IL-6, IL-10, IL-17
IL-21, I1L-22, 1L-23)

Cytokine receptor _ _
Key mediator for many pathways includ

those of the immune system, cancer, w
healing, vascular remodeling. Expresse
in most tissue types.

Nucleus



Epithelial/mucosal infection
susceptibility: Lack of Th17 cells

L]
Healthy HIES HIES
-like

Milner et al, Nature, 2008



Decreased memory T and B Cells

Zoster reactivation is increased in HIES patients and occurs at young ages

B No Shingles
I ® Shingles ¢

0- 20-40 40-55

Patient Age
Minimum lifetime prevalence 19/60=31.7%

Siegel et al, Immunity 2011



AD-HIES with less food allergy and
anaphylaxis

o
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AD-HIES abnormal
tissue remodeling

Pneumatocoele with aspergilloma

Freeman et al, J of Clin Immunology 2013



Middle sized arterial aneurysm

ol s

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 lan Myles, NIAID

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

oo AD-HIES CONTROL
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Evolving Prognosis

Improving long term survival

Early diagnosis changing natural history
But need to figure out the vascular and
orthopedic issues

-+ orthopedic events

== ygscular events

20 40 60 80

Age in years

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 1gG 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?

Bone Marrow Transplantation (2000) 25, 1303-1305
© 2000 Macmillan Publishers Ltd Al rights reserved 0268-3369,

www.nature.com/bmt

Case report

Bone marrow transplantation does not correct the hyper IgE
syndrome

AR Gennery, TJ Flood, M Abinun and AJ Cant

Department of Paediatric Immunology, Newcastle General Hospital, Newcastle upon Tyne, UK

J Allergy Clin Immunol. 2010 Aug;126(2):392-4. doi: 10.1016/j.jaci.2010.05.005. Epub 2010 Jul 2.

Successful long-term immunologic reconstitution by allogeneic hematopoietic stem cell
transplantation cures patients with autosomal dominant hyper-IgE syndrome.

Graphakos S.




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



COVID-19 in STAT3 HIES

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 Ml with coronary artery aneurysm,
busy hospital with many COVID cases.

Post- vaccination: > 26 COVID-19 infections
One hospitalization: secondary bacterial pneumonia.
No fatalities yet

- B ic=: —_—

Baseline CTs of patients who got COVID-19 post vaccination and did fine, no
hospitalizations (but | 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?



Additional Resources
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* IDF Support Services:
https://primaryimmune.org/support-services - b

Get Connected Groups

* IDF’s YouTube Channel (recordings of all IDF education
sessions available):
https://www.youtube.com/user/IDFvideos

ll Virtual Caregivers Support Group




Have more
Questions?

www.Primaryimmune.org/ask-idf
800-296-4433

O Immune
I Deficiency
Foundation
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WE VALUE YOUR FEEDBACK...

Please take a moment to complete our
Evaluation Survey after the Program!

SCID Compass Lunch & Learn
Post-Webinar Survey

Thank you for participating in this month's SCID Compass
Lunch & Learn. Please evaluate the event by rating each
category. Your comments will assist the SCID Compass
team in planning future programs. You can also email our
team directly at scidcompass@primaryimmune.org. Thank
you!

1.Were you able to participate in the
event? *
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Upcoming Events

IDF Lunch & Learn: NEMO

Wednesday, 11/9/22
Kelly Walkovich, MD

SCID Compass Lunch & Learn:
Organ Function and Long-term Follow-up outcomes
Wednesday, 11/16/22
Ami Shah, MD

For a list of all upcoming IDF Events, visit:
o https://community.primaryimmune.org/s/events?language=en _US ®







