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Figure 80-8 Neutrophil travel through the pulmonary capillaries is dependent on neutrophil deformability. Neutrophil rigidity (e.g.,
caused by C5a) enhances pulmonary trapping and response to pulmonary pathogens in a way that is not so dependent on cell-surface receptors. Intraalveolar chemotactic factors, such as those caused by certain bacteria (e.g., Streptococcus pneumoniae), lead to diapedesis of neutrophils from the pulmonary capillaries into the alveolar space. Neutrophil interaction with the endothelium of the systemic postcapillary venules
is dependent on molecules of attachment. The neutrophil “rolls” along the endothelium using selectins: neutrophil CD15s (sialyl-Lewisx) binds
to CD62E (E-selectin) and CD62P (P-selectin) on endothelial cells; CD62L (L-selectin) on neutrophils binds to CD34 and other molecules (e.g.,
GlyCAM-1) expressed on endothelium. Chemokines or other activation factors stimulate integrin-mediated “tight adhesion”: CD11a/CD18 (LFA1) and CD11b/CD18 (Mac-1, CR3) bind to CD54 (ICAM-1) and CD102 (ICAM-2) on the endothelium. Diapedesis occurs between endothelial
cells: CD31 (PECAM-1) expressed by the emigrating neutrophil interacts with CD31 expressed at the endothelial cell-cell junction. CD, cluster
determinant; GlyCAM, glycosylation-dependent cell adhesion molecule; ICAM, intercellular adhesion molecule; PECAM, platelet/endothelial cell
adhesion molecule.
produced by many different cell types, including endothelial cells, fibroblasts, epithelial cells, neutrophils, and monocytes, that regulate neutrophil, monocyte, eosinophil, and lymphocyte recruitment and activation.
Chemokines transduce their signals through heterotrimeric G protein–
linked receptors that have seven cell membrane–spanning domains,
the same type of cell-surface receptor that mediates the response to the
classic chemoattractants f-met-leu-phe and C5a. Four major groups
of chemokines are recognized based on the cysteine structure near the
N terminus: C, CC, CXC, and CXXXC. The CXC cytokines such as
IL-8 mainly attract neutrophils; CC chemokines such as MIP-1 attract
lymphocytes, monocytes, eosinophils, and basophils; the C chemokine
lymphotactin is T cell tropic; the CXXXC chemokine fractalkine attracts
neutrophils, monocytes, and T cells. These molecules and their receptors not only regulate the trafficking and activation of inflammatory
cells, but specific chemokine receptors also serve as co-receptors for
HIV infection (Chap. 226) and have a role in other viral infections such
as West Nile infection and atherogenesis.
NEUTROPHIL ABNORMALITIES
Defects in the neutrophil life cycle can lead to dysfunction and compromised host defenses. Inflammation is often depressed, and the
clinical result is often recurrent, severe bacterial and fungal infections.
Aphthous ulcers of mucous membranes (gray ulcers without pus) and
gingivitis and periodontal disease suggest a phagocytic cell disorder.
Patients with congenital phagocyte defects can have infections within
the first few days of life. Skin, ear, upper and lower respiratory tract,
and bone infections are common. Sepsis and meningitis are rare. In
some disorders, the frequency of infection is variable, and patients
can go for months or even years without major infection. Aggressive
management of these congenital diseases has extended the life span of
patients well beyond 30 years.
Neutropenia The consequences of absent neutrophils are dramatic.
Susceptibility to infectious diseases increases sharply when neutrophil
counts fall below 1000 cells/μL. When the absolute neutrophil count
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(ANC; band forms and mature neutrophils combined) falls to <500
cells/μL, control of endogenous microbial flora (e.g., mouth, gut) is
impaired; when the ANC is <200/μL, the local inflammatory process
is absent. Neutropenia can be due to depressed production, increased
peripheral destruction, or excessive peripheral pooling. A falling neutrophil count or a significant decrease in the number of neutrophils
below steady-state levels, together with a failure to increase neutrophil
counts in the setting of infection or other challenge, requires investigation. Acute neutropenia, such as that caused by cancer chemotherapy, is more likely to be associated with increased risk of infection
than neutropenia of long duration (months to years) that reverses in
response to infection or carefully controlled administration of endotoxin (see “Laboratory Diagnosis and Management,” below).
Some causes of inherited and acquired neutropenia are listed in
Table 80-1. The most common neutropenias are iatrogenic, resulting
from the use of cytotoxic or immunosuppressive therapies for malignancy or control of autoimmune disorders. These drugs cause neutropenia because they result in decreased production of rapidly growing
progenitor (stem) cells of the marrow. Certain antibiotics such as
chloramphenicol, trimethoprim-sulfamethoxazole, flucytosine, vidarabine, and the antiretroviral drug zidovudine may cause neutropenia
by inhibiting proliferation of myeloid precursors. Azathioprine and
6-mercaptopurine are metabolized by the enzyme thiopurine methyl
transferase (TMPT), hypofunctional polymorphisms in which are
found in 11% of whites and can lead to accumulation of 6-thioguanine
and profound marrow toxicity. The marrow suppression is generally
dose-related and dependent on continued administration of the drug.
Cessation of the offending agent and recombinant human G-CSF usually reverse these forms of neutropenia.
Another important mechanism for iatrogenic neutropenia is the
effect of drugs that serve as immune haptens and sensitize neutrophils
or neutrophil precursors to immune-mediated peripheral destruction. This form of drug-induced neutropenia can be seen within 7
days of exposure to the drug; with previous drug exposure, resulting
in preexisting antibodies, neutropenia may occur a few hours after
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