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Improving the diagnosis, treatment,
and quality of life of people affected
by primary immunodeficiency
through fostering a community
empowered by advocacy, education
and research.
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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




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.
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Resources Index

IDF Resource Center
There are more than 400 primary immunodeficiencies recognized by the International Union of Immunological Societies. Discover the resource materials
below to learn more.

Search Resources ﬂ

Filter By Audience:

SCID Compass Lunch & Learn: February 9, 2022

Listen to this SCID Compass Lunch & Learn featuring Scott Shone, Ph.D., HCLD
(ABB) as he discusses a look at 4 years of universal screening for SCID in North
Carolina. This lunch and learn was presented on February 9, 2022. For more
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Filter By Resource Category: information about SCID Compass, please visit our website:

www.scidcompass.org.
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Chapter 21

Chronic Granulomatous Disease (CGD) and
Other Phagocyte Disorders, Leukocyte
Adhesion Deficiency and Neutropenia

Suhag Parikh, MD, Duke University Medical Center, Durham, North Carolina, USA
Jennifer Leiding, MD, University of South Florida, Tampa, Florida, USA

Steven Holland, MD, National Institutes of Health, Bethesda, Maryland, USA

Chronic Granulomatous Disease (CGD) is a genetic (inherited) disease in
which the body’s cells that eat certain invaders (also called phagocytes) do
not make superoxide, hydrogen peroxide, and other chemicals needed to
kill certain bacteria and molds. As a result of this defect, individuals with
CGD have severe infections from bacteria, molds, and other environmental
thogens that do not ally cause infections in healthy people. Individuals
fv.nh CGD can also hawm with immune cells formhiyng knots called
granulomas, hence the name of the disease. Additionally, individuals with
CGD can get excessive inflammation even when there is not an infection, and
that inflammation can cause intestinal and urinary problems.

The production of suporonide nude the coll &
required for billng of 3 speciic set of invaders known
s bacters and bungs, which explains why indvidusls

Definition

CGD s due to mutations in the NADPH oxdase
complex. The NADPH complex is 8 made up of & th CGO 2 "
group of molecudes mnide cortain types of whie b :“?‘. b,a»'l a ,P: o
blood cells known as phagacytes (fom Greok, dex. Serratio Nocsedia and

cepacia comp
phagein, to eat). The NADPH complex usually Asperoils). H Brvichosh CGO M
functions 1o make chemicals that kill imvaders and s ) - o

ot b, Wb OOy e Do gt
pec
gt recuront infections and inflammation. There and unusual. Indwiduals with CGO make normal
are two main types of phagocyzes, neutrophis and antbodies, 30 uniike indiidusls with lymphocyte
mmvwmmmwm problems, they are not panicularly saceptible to
of infection. They wrround ivading microorganisms {usch a2, common cold, flu, chicken pax,
and then ingest them Inko tiny compartments measies, etc). Indvaduals may go months or years
within the cells. These compartments, known as thout infecsions and then have & one.
phagosomes, genecate high levels of oxygen free
radical o 5 (W0 called wps das), such
23 hydrogon peroxide and bleach, that holp il
the panams. Phagocytes from mdviduak
with CGD go 10 the sites of infection and ingest
the 9 ly. K , 0nce the

Clinical Presentation

Chidren with CGD usually appeae haalthry at birth,
The most commaon CGD infection in infarcy 6 2

skin or booe infection with the bactena Sermaza
marcescens, 50 any indant with this particulsr infection
hould be 1ested for CGD. 1n facy, any infant or child
with a agnficant infection with any of the organisma
previously listed should be tested for CGD.

IDF Patwnt & Family Handbook .

9o e ing phagocytes in those
with CGD cannot effectively kil the microonganisms
bicause they are missing kiry protens equined to
make the necetsary chomicals.




Living with CGD

Chronic Granulomatous Disecase

Where are you in your CGD journey?

* https://primaryimmune.org/living-with-cgd
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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
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Primary Immunodeficiency
Conference

October 6-8, 2022 - hybrid event

2022 Primary Immunodeficiency Conference
October 6-8, 2022

For questions regarding the Pl Conference, email us at conference@primaryimmune.org




FELICIA MORTON,

CGD ASSOCIATION OF AMERICA
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Self-Reported Symptom Burden of
Female X-linked Chronic
Granulomatous Disease Carriers

Jennifer Leiding, MD
Adjunct Associate Professor, Johns Hopkins University
Attending Physician, Orlando Health, Arnold Palmer Hospital for Children
Lead, CGD Project Working Team, PIDTC
jleidinl@jhmi.edu



Disclosures

* Employee and shareholder of bluebird bio.

« Speaker and Consultant for: Sobi, Horizon Therapeutics,
Pharming.



Chronic Granulomatous Disease

azurophil granules
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Diagnosis of CGD

*Frequency 1/100,000 —
1/200,000

‘Presentation usually In
childhood but more adult
cases now recognized



Types of CGD

XL — CYBB, gp91rhox 66%
Female carriers
AR — NCF1, p47rhox 20%
NCF2, p67rhox 7%
CYBA, p22phox 7%
NCF4, p40phox <1%

CYBC1, EROS Few Persons



Inheritance Patterns

X —linked inheritance

Unaffected Unaffectad

father carrigr mother
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Autosomal recessive inheritance
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The Nitroblue Tetraszolium Test (NBT)

CGD PATIENT

NORMAL

X-CGD CARRIER
(Lyonization)




Flow Cytometry Analysis of Granulocyte
Respiratory Burst Using Dihydrorhodamine
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DHR Assay to Diagnose CGD
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CGD Infections CGD Inflammatory Disease

Primarily: _— ,—Mouslose
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Carriers of X-linked CGD

Discoid lupus 100-
*Mouth ulcers 7

«Joint pain rod :
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Marciano et al. JACI. 2018.



Carriers of X-linked CGD

« Susceptible to CGD-related infections

* Immune dysregulation and autoimmunity
« Systemic lupus, discoid lupus
« Aphthous stomatitis
 Colitis
* Arthritis

 Immune Abnormalities
« Hypogammaglobulinemia

* Increased CD19+ B cells, CD56bright-NK cell percentage, and reduced
INFy-production by CD4+ and CD8+ T cells.

« Lower quality of life scores

* Increased rates of anxiety, higher rates of depression, lower self

esteem.
Marciano et al. JACI. 2018.

Chiriaco et al. Antioxidants. 2021
Battersby et al. JOCI. 2019.
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PAG-PIDTC Interaction

CED |
Self-Reported Symptom Burden of Female X-linked Chronic
Granulomatous Disease Carriers — a PIDTC Report

IRB approved 57 guestion survey
administered through the CGD Association
of America was completed by female XL-
CGD catrriers.

Data gathered included demographics,
method of diagnosis, medical history,
utilization of medical care and treatments.

171 Responders



Figure 1A: Relation of XL-

CGD Female Carriers to
Patients with CGD (n=151)
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Figure 1B: Mode of
Diagnosis of XL-CGD Female
Carriers (n=153)
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Figure 2B: Employment Status of
XL-CGD Female Carriers (n=150)

Figure 2A: Education Level of XL-CGD
Female Carriers (n=150)
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Overall Clinical Manifestations

I Present

Autoimmune cytopenia- Not present

Cardiovascular-

Dermatologic -

Gastrointestinal tract-

Genitourinary-
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Hepatobiliary-

Infectious (unusual organisms)-

Musculoskeletal/Neurologic-

OphthalmicH

Psychiatric—

Pulmonary -

Rheumatologic/Autoimmune-

Vascular/Lymphatic-

1 1 1
-200 -100 0 100 200



Infections in XL-CGD Female
Carriers (h=139)
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Septic arthritis -:l
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Cutaneous Manifestations
(n=143)

None-jEmmmm
Other 11
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Psoriasis -——1
Malar rash -
Severe cystic ache 40—
Cutaneous granulomas —1

Alopecia
Rosacea
Chronic adult ache

Discoid lupus erythematosus - ]
Delayed wound healing - ———""1
Eczema - 1

Photosensitive rash —

I T T T T 1
0 10 20 30 40

Percent

Hematologic Manifestations (h=140)

50

Gastrointestinal(n=155)

None=

Celiac disease -
Inflammatory Bowel Disease—
Chronic diarrhea =

Irritable Bowel Syndrome =

1 1 1 1
20 40 60 80

"=

Percent

Lymph / Bleeding (h=140)

Genitourinary / Fertility (n=139)

Manifestations (n=139)

None -

Kidney reflux—J
Kidney stones—__]
Recurrent UTI+ |
Infertility -

Dysfunctional uterine bleeding - ]

None |

Thrombocytopenia
Neutropenia-

Leukopenia-

e

T T
20 40

Percent

0 =

60

Miscarriage -_
| |
0 20 40 60

Percent

Pulmonary Manifestations
(n=140)

None -

, -

Clotting disorder
Thrombus formation-

Excess bleeding related to menstruation-

|
I

Excess bleeding not related to menstruation-

1

1

Pleural effusion=

ILD—]

Chronic lung problem [other than asthma) 1
Gmnulumas—]

Pleurisy -'j

Bronchiacmsis—]

Chronic Iymphadenopathy-_
! I
0 20

T
40

Percent

60

Pulmonary nodules -
I
0

1
20 40 G0 80

Percent



Rheumatic Manifestations

Ophthalmic Manifestations Musculoskeletal / Neurologic
(n=141) Manifestations (n=139) n=135
None - ]
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Psychiatric Manifestations (n=135)
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Conclusions

* Limitations
 Self reported symptoms that can’t be validated
* No healthy control group

e XL-CGD Female Carriers
e Can have CGD-related infections and many require use of anti-microbial
prophylaxis
* Symptoms in every organ system

e Autoimmune/Rheumatic Disease
* Gl disease

* High amount of psychiatric conditions
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Horizon Therapeutics




Q&A SESSION:
YOUR QUESTIONS ANSWERED




Additional IDF Resources for CGD

IDF Facebook Group for People

i Chronlc Granulomatous
Disease (CGD)

To view all CGD Resources and Materials, visit:
www.primaryimmune.org and search “CGD”

CGD: An Official IDF Facebook

» CGD- focused Blogs 3
* CGD Videos
* Real stories from patients &
families D e R T
* CGD: An Official IDF Facebook el

Group
* Peer Support and Get Connected




Diagnosis-Specific Education Session: Chronic Granulomatous Disease (U ~» @ Chronic Granulomatous Disease (CGD) - IDF Reel Stories, The Brown Fa...
: v Watch later ~ Share

Diagnosis-Specific
Education Session:
Chronic Granulomatous

> Disease (CGD)

Jennifer Leiding, MD

Rebecca Marsh, MD

Stories

IDF Reel Stories Playlist on YouTube —

Watch later

~»

Share




Have more
Questions?

www.Primaryimmune.org/ask-idf
800-296-4433
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WE VALUE YOUR FEEDBACK!

Please take a moment to complete our
Program Evaluation Survey

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!

* Required

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

() Yes

(O No

Submit
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NEXT PROGRAM

Wednesday, June 22nd
1:00 PM ET
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