492 which pose a major problem in cancer patients. Viral diseases
caused by the herpes group are prominent. Serious (and sometimes fatal) infections due to HSV and VZV are well documented
in patients receiving chemotherapy. CMV may also cause serious
disease, but fatalities from CMV infection are more common in
HSCT recipients. The roles of human herpesvirus (HHV)-6, HHV-7,
and HHV-8 (Kaposi’s sarcoma–associated herpesvirus) in cancer
patients are still being defined (Chap. 219). EBV lymphoproliferative disease (LPD) can occur in patients receiving chemotherapy but
is much more common among transplant recipients (Chap. 169).
While clinical experience is most extensive with acyclovir, which can
be used therapeutically or prophylactically, a number of derivative
drugs offer advantages over this agent (Chap. 215e).
In addition to the herpes group, several respiratory viruses (especially RSV) may cause serious disease in cancer patients. Although
influenza vaccination is recommended (see below), it may be
ineffective in this patient population. The availability of antiviral
drugs with activity against influenza viruses gives the clinician additional options for the prophylaxis and treatment of these patients
(Chaps. 215e and 224).

PART 7
Oncology and Hematology

OTHER THERAPEUTIC MODALITIES
Another way to address the problems posed by the febrile neutropenic patient is to replenish the neutrophil population. Although granulocyte transfusions may be effective in the treatment of refractory
gram-negative bacteremia, they do not have a documented role in
prophylaxis. Because of the expense, the risk of leukoagglutinin reactions (which has probably been decreased by improved cell-separation procedures), and the risk of transmission of CMV from unscreened
donors (which has been reduced by the use of filters), granulocyte
transfusion is reserved for patients whose condition is unresponsive to
antibiotics. This modality is efficacious for documented gram-negative
bacteremia refractory to antibiotics, particularly in situations where
granulocyte numbers will be depressed for only a short period. The
demonstrated usefulness of granulocyte colony-stimulating factor in
mobilizing neutrophils and advances in preservation techniques may
make this option more useful than in the past.
A variety of cytokines, including granulocyte colony-stimulating
factor and granulocyte-macrophage colony-stimulating factor,
enhance granulocyte recovery after chemotherapy and consequently shorten the period of maximal vulnerability to fatal infections. The role of these cytokines in routine practice is still a matter
of some debate. Most authorities recommend their use only when
neutropenia is both severe and prolonged. The cytokines themselves may have adverse effects, including fever, hypoxemia, and
pleural effusions or serositis in other areas (Chap. 372e).
Once neutropenia has resolved, the risk of infection decreases
dramatically. However, depending on what drugs they receive,
patients who continue on chemotherapeutic protocols remain at
high risk for certain diseases. Any patient receiving more than a
maintenance dose of glucocorticoids (e.g., in many treatment regimens for diffuse lymphoma) should also receive prophylactic TMPSMX because of the risk of Pneumocystis infection; those with ALL
should receive such prophylaxis for the duration of chemotherapy.

PREVENTION OF INFECTION IN CANCER PATIENTS
EFFECT OF THE ENVIRONMENT
Outbreaks of fatal Aspergillus infection have been associated with
construction projects and materials in several hospitals. The association between spore counts and risk of infection suggests the need for
a high-efficiency air-handling system in hospitals that care for large
numbers of neutropenic patients. The use of laminar-flow rooms
and prophylactic antibiotics has decreased the number of infectious
episodes in severely neutropenic patients. However, because of the
expense of such a program and the failure to show that it dramatically
affects mortality rates, most centers do not routinely use laminar flow
to care for neutropenic patients. Some centers use “reverse isolation,”
in which health care providers and visitors to a patient who is
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neutropenic wear gowns and gloves. Since most of the infections these
patients develop are due to organisms that colonize the patients’ own
skin and bowel, the validity of such schemes is dubious, and limited
clinical data do not support their use. Hand washing by all staff caring
for neutropenic patients should be required to prevent the spread of
resistant organisms.
The presence of large numbers of bacteria (particularly P. aeruginosa) in certain foods, especially fresh vegetables, has led some authorities to recommend a special “low-bacteria” diet. A diet consisting of
cooked and canned food is satisfactory to most neutropenic patients
and does not involve elaborate disinfection or sterilization protocols.
However, there are no studies to support even this type of dietary
restriction. Counseling of patients to avoid leftovers, deli foods, undercooked meat, and unpasteurized dairy products is recommended.
PHYSICAL MEASURES
Although few studies address this issue, patients with cancer are
predisposed to infections resulting from anatomic compromise (e.g.,
lymphedema resulting from node dissections after radical mastectomy). Surgeons who specialize in cancer surgery can provide specific
guidelines for the care of such patients, and patients benefit from common-sense advice about how to prevent infections in vulnerable areas.
IMMUNOGLOBULIN REPLACEMENT
Many patients with multiple myeloma or CLL have immunoglobulin
deficiencies as a result of their disease, and all allogeneic bone marrow
transplant recipients are hypogammaglobulinemic for a period after
transplantation. However, current recommendations reserve intravenous immunoglobulin replacement therapy for those patients with
severe (<400 mg of total IgG/dL), prolonged hypogammaglobulinemia
and a history of repeated infections. Antibiotic prophylaxis has been
shown to be cheaper and is efficacious in preventing infections in most
CLL patients with hypogammaglobulinemia. Routine use of immunoglobulin replacement is not recommended.
SEXUAL PRACTICES
The use of condoms is recommended for severely immunocompromised patients. Any sexual practice that results in oral exposure to
feces is not recommended. Neutropenic patients should be advised to
avoid any practice that results in trauma, as even microscopic cuts may
result in bacterial invasion and fatal sepsis.
ANTIBIOTIC PROPHYLAXIS
Several studies indicate that the use of oral fluoroquinolones prevents
infection and decreases mortality rates among severely neutropenic
patients. Prophylaxis for Pneumocystis is mandatory for patients with
ALL and for all cancer patients receiving glucocorticoid-containing
chemotherapy regimens.
VACCINATION OF CANCER PATIENTS
In general, patients undergoing chemotherapy respond less well to
vaccines than do normal hosts. Their greater need for vaccines thus
leads to a dilemma in their management. Purified proteins and inactivated vaccines are almost never contraindicated and should be given
to patients even during chemotherapy. For example, all adults should
receive diphtheria–tetanus toxoid boosters at the indicated times as well
as seasonal influenza vaccine. However, if possible, vaccination should
not be undertaken concurrent with cytotoxic chemotherapy. If patients
are expected to be receiving chemotherapy for several months and vaccination is indicated (e.g., influenza vaccination in the fall), the vaccine
should be given midcycle—as far apart in time as possible from the
antimetabolic agents that will prevent an immune response. The meningococcal and pneumococcal polysaccharide vaccines should be given
to patients before splenectomy, if possible. The H. influenzae type b
conjugate vaccine should be administered to all splenectomized patients.
In general, live virus (or live bacterial) vaccines should not be
given to patients during intensive chemotherapy because of the risk
of disseminated infection. Recommendations on vaccination are summarized in Table 104-2 (see www.cdc.gov/vaccine for updated recommendations).
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