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who have recently received chemotherapy, both because of a lack
of platelets (which results in bleeding complications) and because
of a lack of WBCs (which may lead to secondary infection). A
blood culture positive for Clostridium perfringens—an organism
commonly associated with gas gangrene—can have a number of
meanings (Chap. 179). Clostridium septicum bacteremia is associated with the presence of an underlying malignancy. Bloodstream
infections with intestinal organisms such as Streptococcus bovis
biotype 1 and C. perfringens may arise spontaneously from lower
gastrointestinal lesions (tumor or polyps); alternatively, these
lesions may be harbingers of invasive disease. The clinical setting
must be considered in order to define the appropriate treatment
for each case.

PART 7

RENAL AND URETERAL INFECTIONS
Infections of the urinary tract are common among patients whose
ureteral excretion is compromised (Table 104-1). Candida, which has
a predilection for the kidney, can invade either from the bloodstream
or in a retrograde manner (via the ureters or bladder) in immunocompromised patients. The presence of “fungus balls” or persistent candiduria suggests invasive disease. Persistent funguria (with Aspergillus
as well as Candida) should prompt a search for a nidus of infection in
the kidney.
Certain viruses are typically seen only in immunosuppressed
patients. BK virus (polyomavirus hominis 1) has been documented in
the urine of bone marrow transplant recipients and, like adenovirus,
may be associated with hemorrhagic cystitis.

Oncology and Hematology

ABNORMALITIES THAT PREDISPOSE TO INFECTION
(Table 104-1)
THE LYMPHOID SYSTEM
It is beyond the scope of this chapter to detail how all the immunologic abnormalities that result from cancer or from chemotherapy
for cancer lead to infections. Disorders of the immune system are
discussed in other sections of this book. As has been noted, patients
with antibody deficiency are predisposed to overwhelming infection
with encapsulated bacteria (including S. pneumoniae, H. influenzae,
and N. meningitidis). Infections that result from the lack of a functional
cellular immune system are described in Chap. 226. It is worth mentioning, however, that patients undergoing intensive chemotherapy
for any form of cancer will have not only defects due to granulocytopenia but also lymphocyte dysfunction, which may be profound. Thus,
these patients—especially those receiving glucocorticoid-containing
regimens or drugs that inhibit either T cell activation (calcineurin
inhibitors or drugs like fludarabine, which affect lymphocyte function)
or cytokine induction—should be given prophylaxis for Pneumocystis
pneumonia.
Patients receiving treatment that eliminates B cells (e.g., with
anti-CD20 antibodies or rituximab) are especially vulnerable to
intercurrent viral infections. The incidence of progressive multifocal
leukoencephalopathy (caused by JC virus) is elevated in these patients.
THE HEMATOPOIETIC SYSTEM
Initial studies in the 1960s revealed a dramatic increase in the
incidence of infections (fatal and nonfatal) among cancer
patients with a granulocyte count of <500/μL. The use of
prophylactic antibacterial agents has reduced the number of bacterial
infections, but 35–78% of febrile neutropenic patients being treated for
hematologic malignancies develop infections at some time during
chemotherapy. Aerobic pathogens (both gram-positive and gramnegative) predominate in all series, but the exact organisms isolated
vary from center to center. Infections with anaerobic organisms are
uncommon. Geographic patterns affect the types of fungi isolated.
Tuberculosis and malaria are common causes of fever in the developing world and may present in this setting as well.
Neutropenic patients are unusually susceptible to infection with a
wide variety of bacteria; thus, antibiotic therapy should be initiated
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Initial
evaluation

Initial
therapy
Follow-up

Physical examination: skin lesions, mucous
membranes, IV catheter sites, perirectal area
Granulocyte count: absolute count < 500/μL; expected
duration of neutropenia
Blood cultures; chest radiogram; other appropriate
studies based on history (sputum, urine, skin biopsy)

Treat with antibiotic(s) effective
against both gram-negative and
gram-positive aerobes.
Obvious infectious
site found

Subsequent Treat the infection with
therapy
the best available
antibiotics. Do not
narrow the spectrum
unnecessarily. Continue
to treat for both
gram-positive and
gram-negative aerobes.

No obvious
infectious site

Febrile

Afebrile

Continue
regimen.

Add a broadspectrum
antifungal
agent.

Continue treatment until neutropenia resolves (granulocyte count > 500/μL).

Figure 104-2 Algorithm for the diagnosis and treatment of fever
and neutropenia.
promptly to cover likely pathogens if infection is suspected. Indeed,
early initiation of antibacterial agents is mandatory to prevent deaths.
Like most immunocompromised patients, neutropenic patients are
threatened by their own microbial flora, including gram-positive and
gram-negative organisms found commonly on the skin and mucous
membranes and in the bowel (Table 104-4). Because treatment with
narrow-spectrum agents leads to infection with organisms not covered
by the antibiotics used, the initial regimen should target all pathogens
likely to be the initial causes of bacterial infection in neutropenic
hosts. As noted in the algorithm shown in Fig. 104-2, administration of antimicrobial agents is routinely continued until neutropenia
resolves—i.e., the granulocyte count is sustained above 500 μL for at
least 2 days. In some cases, patients remain febrile after resolution of
neutropenia. In these instances, the risk of sudden death from overwhelming bacteremia is greatly reduced, and the following diagnoses
should be seriously considered: (1) fungal infection, (2) bacterial
abscesses or undrained foci of infection, and (3) drug fever (including reactions to antimicrobial agents as well as to chemotherapy or
cytokines). In the proper setting, viral infection or graft-versus-host
disease should be considered. In clinical practice, antibacterial therapy
is usually discontinued when the patient is no longer neutropenic and
all evidence of bacterial disease has been eliminated. Antifungal agents
are then discontinued if there is no evidence of fungal disease. If the
patient remains febrile, a search for viral diseases or unusual pathogens
is conducted while unnecessary cytokines and other drugs are systematically eliminated from the regimen.
TREATMENT	

Infections in Cancer Patients

ANTIBACTERIAL THERAPY
Hundreds of antibacterial regimens have been tested for use in
patients with cancer. The major risk of infection is related to the
degree of neutropenia seen as a consequence of either the disease
or the therapy. Many of the relevant studies have involved small
populations in which the outcomes have generally been good, and
most have lacked the statistical power to detect differences among
the regimens studied. Each febrile neutropenic patient should be
approached as a unique problem, with particular attention given to
previous infections and recent antibiotic exposures. Several general
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