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Case 21-2008: An 11-Month-Old Boy with Fever and Pulmonary Infiltrates
(New England Journal of Medicine 2008;359:178-87.)
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Table 2. Commonly Reported Clinical Manifestations of Chronic Granulomatous Disease in the 368 Patients in the U.S.
= -
Staphylococcus aureus. B. AL
. . Proportion of
cepacia. Serratia Clinical Syndrome Patients (%) Common Microbiologic Causes in Order of Prevalence
marcescens Nocardla E Pneumonia 79 Aspergillus species, staphylococcus species, Burkholderia
t t cepacia, nocardia species
Aspergillus ED5D®D Abscesses (any) 68
Subcutaneous 42 Staphylococcus species, serratia species
bl -_—
catalase E$1ﬁ$%(“;é% Liver 27 Staphylococcus species
DN EEREDHER Lung 16 Aspergillus species
Perirectal 15 None predominates
NS ASE HVE =
b bzkr—b %bhé‘_t%% Lymphadenitis 53 Staphylococcus species
é []? W%En_. *J"‘ 0)]?. tL, Osteomyelitis 25 Serratia species, aspergillus species
Bacteremia/fungemia 18 Salmonella species, B. cepacia, candida species
—C'j: asperg|”USEb\E§{)§<\ Colitis and enteritis syndromes 18 —
Eﬁb{ﬁiéhf_%gw Gastric-outlet obstruction 15 =
Urinary-outlet obstruction 10 —

40%% 8%, Aspergillus
* Reported in 10% or more of cases. Adapted from Winkelstein et al.”
Et B. cepacia fJ‘"E‘E'{’I’_iLPﬂ % T Organisms listed have been identified in more than 10% of cases for each syndrome listed.
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Figure 2. Lung-Biopsy Specimen.

A view of the biopsy specimen of the right upper lung
lobe at low magnification revealed several necrotizing
bronchocentric granulomas (Panel A). A focus of ne-
crosis contains dystrophic calcification (Panel B). At
higher magnification (Panel C), a granuloma with
multinucleated giant cells is seen. Staining with Go-
mori's methenamine silver (Panel C, inset, lower left)
reveals a fragmented septate fungal hypha with a con-
stricted right-angle branch point. The fungal hypha is
stained with antibody specific for aspergillus species
(Panel C, inset, lower right).
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Figure 3. Dihydrorhodamine-123 Fluorescence Assay of Peripheral-Blood Neutrophils from the Patient and an Unre-
lated Healthy Control.
In this fluorescence assay of peripheral-blood neutrophils from the patient and an unrelated healthy control, neutro-
phils are stimulated with phorbol myristate acetate (PMA) in the presence of dihydrorhodamine-123, and flow cy-
tometry is used to measure the oxidative burst mediated by NADPH oxidase by quantifying the fluorescent product,
rhodamine. Shown are baseline histograms from the healthy control and the patient before stimulation with PMA
(Panel A). After PMA stimulation (Panel B), the histogram from the control shows a unimodal shift of fluorescence
far to the right, whereas the patient has a broad-based shift in fluorescence that is only approximately 1/10 the size
of the shift observed in the control. This abnormality is suggestive of autosomal recessive chronic granulomatous
disease.
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Figure 4. The NADPH Oxidase Complex and a Proposed Model for p22ro=
Topology.

When a phagocyte ingests a pathogen, secretory vesicles or specific gran-
ules fuse with the phagosome (Panel A). This activates the NADPH oxidase
complex, which has six compenents, including gp91#"™ (91-kD glycoprotein,
also known as cytochrome b-§8 subunit, or heavy chain) and p22#'= (cyto-
chrome b-a subunit, or light chain), which are both membrane-bound. The
other four components of the complex are located in the cytosol: p47°h™
[neutrophil cytosolic factor 1), p67P"™ (neutrophil cytosolic factor 2), p40P™
(neutrophil cytosolic factor 4), and the small GTPase Rac2. The activated
complex assembles on the phagosome membrane. Once activated, the
NADPH oxidase transfers electrons from NADPH to molecular O, result-
ing in the formation of superoxide anions in the phagosome. The enzyme
superoxide dismutase catalyzes the formation of H,0,, the fate of which
depends on the presence of myeloperoxidase, an enzyme that converts
H.0.to hypochlorous acid and hydroxyl radicals, or catalase, an enzyme
that converts H,O, to H,O and O,. The reactive oxygen species are re-
sponsible for killing pathogens. Normal oxidative activity of the NADPH
complex requires fully functional individual components. A proposed model
for p22°"* topology is shown in Panel B. The proline-rich domain from amino
acids 151 to 160 (each number refers to the corresponding amine acid) is a
well-characterized target for p47°"* binding. The patient's mutation at ami-
no acid 129 (arrow) presumably causes lack of expression of the flavocyto-
chrome b (the gp917"= and p227"* complex) in neutrophils. NH, denotes
the amino terminal, and COOH the carboxy terminal. Adapted from Dahan
et al.** and Roos et al.*®
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