HYPERIMMUNOGLOBULIN E–RECURRENT INFECTION SYNDROME
The hyperimmunoglobulin E–recurrent infection syndrome, or Job’s
syndrome, is a rare multisystem disease in which the immune and
somatic systems are affected, including neutrophils, monocytes, T
cells, B cells, and osteoclasts. Autosomal dominant mutations in signal
transducer and activator of transcription 3 (STAT3) lead to inhibition
of normal STAT signaling with broad and profound effects. Patients
have characteristic facies with broad nose, kyphoscoliosis, and eczema.
The primary teeth erupt normally but do not deciduate, often requiring extraction. Patients develop recurrent sinopulmonary and cutaneous infections that tend to be much less inflamed than appropriate for
the degree of infection and have been referred to as “cold abscesses.”
Characteristically, pneumonias cavitate, leading to pneumatoceles.
Coronary artery aneurysms are common, as are cerebral demyelinated
plaques that accumulate with age. Importantly, IL-17–producing T
cells, which are thought responsible for protection against extracellular
and mucosal infections, are profoundly reduced in Job’s syndrome.
Despite very high IgE levels, these patients do not have elevated levels
of allergy. An important syndrome with clinical overlap with STAT3
deficiency is due to autosomal recessive defects in dedicator of cytokinesis 8 (DOCK8). In DOCK8 deficiency, IgE elevation is joined to
severe allergy, viral susceptibility, and increased rates of cancer.

LABORATORY DIAGNOSIS AND MANAGEMENT
Initial studies of WBC and differential and often a bone marrow examination may be followed by assessment of bone marrow reserves (steroid challenge test), marginated circulating pool of cells (epinephrine
challenge test), and marginating ability (endotoxin challenge test) (Fig.
80-7). In vivo assessment of inflammation is possible with a Rebuck
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Disorders of Granulocytes and Monocytes

EOSINOPENIA
Eosinopenia occurs with stress, such as acute bacterial infection, and
after treatment with glucocorticoids. The mechanism of eosinopenia of
acute bacterial infection is unknown but is independent of endogenous
glucocorticoids, because it occurs in animals after total adrenalectomy.
There is no known adverse effect of eosinopenia.

skin window test or an in vivo skin blister assay, which measures the
ability of leukocytes and inflammatory mediators to accumulate locally
in the skin. In vitro tests of phagocyte aggregation, adherence, chemotaxis, phagocytosis, degranulation, and microbicidal activity (for
S. aureus) may help pinpoint cellular or humoral lesions. Deficiencies
of oxidative metabolism are detected with either the nitroblue tetrazolium (NBT) dye test or the dihydrorhodamine (DHR) oxidation test.
These tests are based on the ability of products of oxidative metabolism to alter the oxidation states of reporter molecules so that they
can be detected microscopically (NBT) or by flow cytometry (DHR).
Qualitative studies of superoxide and hydrogen peroxide production
may further define neutrophil oxidative function.
Patients with leukopenias or leukocyte dysfunction often have
delayed inflammatory responses. Therefore, clinical manifestations
may be minimal despite overwhelming infection, and unusual infections must always be suspected. Early signs of infection demand
prompt, aggressive culturing for microorganisms, use of antibiotics,
and surgical drainage of abscesses. Prolonged courses of antibiotics
are often required. In patients with CGD, prophylactic antibiotics (tri
methoprim-sulfamethoxazole) and antifungals (itraconazole) markedly
diminish the frequency of life-threatening infections. Glucocorticoids
may relieve gastrointestinal or genitourinary tract obstruction by
granulomas in patients with CGD. Although TNF-α-blocking agents
may markedly relieve inflammatory bowel symptoms, extreme caution must be exercised in their use in CGD inflammatory bowel
disease, because it profoundly increases these patients’ already heightened susceptibility to infection. Recombinant human IFN-γ, which
nonspecifically stimulates phagocytic cell function, reduces the frequency of infections in patients with CGD by 70% and reduces the
severity of infection. This effect of IFN-γ in CGD is additive to the
effect of prophylactic antibiotics. The recommended dose is 50 μg/m2
subcutaneously three times weekly. IFN-γ has also been used successfully in the treatment of leprosy, nontuberculous mycobacteria, and
visceral leishmaniasis.
Rigorous oral hygiene reduces but does not eliminate the discomfort
of gingivitis, periodontal disease, and aphthous ulcers; chlorhexidine
mouthwash and tooth brushing with a hydrogen peroxide–sodium
bicarbonate paste help many patients. Oral antifungal agents (fluconazole, itraconazole, voriconazole, posaconazole) have reduced mucocutaneous candidiasis in patients with Job’s syndrome. Androgens, glucocorticoids, lithium, and immunosuppressive therapy have been used to
restore myelopoiesis in patients with neutropenia due to impaired production. Recombinant G-CSF is useful in the management of certain
forms of neutropenia due to depressed neutrophil production, including those related to cancer chemotherapy. Patients with chronic neutropenia with evidence of a good bone marrow reserve need not receive
prophylactic antibiotics. Patients with chronic or cyclic neutrophil
counts <500/μL may benefit from prophylactic antibiotics and G-CSF
during periods of neutropenia. Oral trimethoprim-sulfamethoxazole
(160/800 mg) twice daily can prevent infection. Increased numbers of
fungal infections are not seen in patients with CGD on this regimen.
Oral quinolones such as levofloxacin and ciprofloxacin are alternatives.
In the setting of cytotoxic chemotherapy with severe, persistent
lymphocyte dysfunction, trimethoprim-sulfamethoxazole prevents
Pneumocystis jiroveci pneumonia. These patients, and patients with
phagocytic cell dysfunction, should avoid heavy exposure to airborne
soil, dust, or decaying matter (mulch, manure), which are often rich in
Nocardia and the spores of Aspergillus and other fungi. Restriction of
activities or social contact has no proven role in reducing risk of infection for phagocyte defects.
Although aggressive medical care for many patients with phagocytic
disorders can allow them to go for years without a life-threatening
infection, there may still be delayed effects of prolonged antimicrobials and other inflammatory complications. Cure of most congenital
phagocyte defects is possible by bone marrow transplantation, and
rates of success are improving (Chap. 139e). The identification of
specific gene defects in patients with LAD 1, CGD, and other immunodeficiencies has led to gene therapy trials in a number of genetic
white cell disorders.

CHAPTER 80

most severe complications involve the heart and central nervous system. Clinical manifestations and organ dysfunction are highly variable.
Eosinophils are found in the involved tissues and likely cause tissue
damage by local deposition of toxic eosinophil proteins such as eosinophil cationic protein and major basic protein. In the heart, the pathologic changes lead to thrombosis, endocardial fibrosis, and restrictive
endomyocardiopathy. The damage to tissues in other organ systems is
similar. Some cases are due to mutations involving the platelet-derived
growth factor receptor, and these are extremely sensitive to the tyrosine
kinase inhibitor imatinib. Glucocorticoids, hydroxyurea, and IFN-α
each have been used successfully, as have therapeutic antibodies against
IL-5. Cardiovascular complications are managed aggressively.
The eosinophilia-myalgia syndrome is a multisystem disease, with
prominent cutaneous, hematologic, and visceral manifestations, that
frequently evolves into a chronic course and can occasionally be
fatal. The syndrome is characterized by eosinophilia (eosinophil
count >1000/μL) and generalized disabling myalgias without other
recognized causes. Eosinophilic fasciitis, pneumonitis, and myocarditis; neuropathy culminating in respiratory failure; and encephalopathy may occur. The disease is caused by ingesting contaminants in
L-tryptophan–containing products. Eosinophils, lymphocytes, macrophages, and fibroblasts accumulate in the affected tissues, but their role
in pathogenesis is unclear. Activation of eosinophils and fibroblasts
and the deposition of eosinophil-derived toxic proteins in affected tissues may contribute. IL-5 and transforming growth factor β have been
implicated as potential mediators. Treatment is withdrawal of products
containing L-tryptophan and the administration of glucocorticoids.
Most patients recover fully, remain stable, or show slow recovery, but
the disease can be fatal in up to 5% of patients.
Eosinophilic neoplasms are discussed in Chapter 135e.
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