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Chronic Granulomatous Disease

• Due to defects in any of the 
components of the NADPH oxidase 
complex or CYBC1/Eros → impaired 
production of reactive oxygen species

• Recurrent &/or severe infections with 
a subset of oxidase-positive bacteria 
and fungi

• Granuloma formation

• High rates of inflammatory and 
autoimmune disease, especially of the 
gut (CGD colitis), lungs and liver



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, gp91phox 66%

Female carriers

AR – NCF1, p47phox 20%

NCF2, p67phox 7%

CYBA, p22phox 7%

NCF4, p40phox <1%

CYBC1, EROS Few Persons



Inheritance Patterns

X – linked inheritance Autosomal recessive inheritance



NORMAL

X-CGD CARRIER

(Lyonization)

CGD PATIENT

The Nitroblue Tetraszolium Test (NBT)



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

Normal

AR deficient 

CGD

Phox91

deficient 

CGD (X-

linked)

X-linked 

CGD carrier



CGD Infections

Staphylococcal aureus
liver, lymph nodes, skin, bone

Serratia marsescens
bone, skin, lung, lymph

Burkholderia
lung, blood

Nocardia 
lung, brain, liver

Aspergillus 
lung

Primarily:

Bacteria

Fungus

No major problems with viruses

CGD Inflammatory Disease



Carriers of X-linked CGD

•Discoid lupus 

•Mouth ulcers

•Joint pain

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 

INFγ-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. 



PAG-PIDTC Interaction

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

IRB approved 57 question survey 

administered through the CGD Association 

of America was completed by female XL-

CGD carriers. 

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)

Percent

Figure 1B: Mode of 
Diagnosis of XL-CGD Female 
Carriers (n=153)

Percent



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

Percent

Figure 2B: Employment Status of 
XL-CGD Female Carriers (n=150)

Percent

Figure 2D: Reasons for Impairment in Daily 
Activities in XL-CGD Female Carriers (n=34)

Percent

Figure 2E: Reasons for 
Restriction in Work Hours of 
XL-CGD Female Carriers 
(n=15)

Percent

Figure 2C: Overall Health as 
Assessed by XL-CGD Female 
Carriers (n=148)

Percent



Overall Clinical Manifestations



Infections in XL-CGD Female 
Carriers (n=139)

Percent

Use of Prophylactic Agents (n=143)

Percent



Cutaneous Manifestations 
(n=143)

Gastrointestinal(n=155) 
Manifestations (n=141)

Percent

Hematologic Manifestations (n=140)

Percent

Genitourinary / Fertility (n=139) 
Manifestations (n=139)

PercentPercent

Lymph / Bleeding (n=140)

Percent

Pulmonary Manifestations 
(n=140)

Percent



Percent

Ophthalmic Manifestations 
(n=141)

Percent

Musculoskeletal / Neurologic 
Manifestations (n=139)

Rheumatic Manifestations 
(n=135)

Percent

Percent

Psychiatric Manifestations (n=135)



Conclusions

• Limitations
• Self reported symptoms that can’t be validated

• No healthy control group

• XL-CGD Female Carriers 
• Can have CGD-related infections and many require use of anti-microbial 

prophylaxis

• Symptoms in every organ system
• Autoimmune/Rheumatic Disease

• GI disease

• High amount of psychiatric conditions
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