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Infections in Patients with Cancer
Robert W. Finberg

Infections are a common cause of death and an even more common
cause of morbidity in patients with a wide variety of neoplasms.
Autopsy studies show that most deaths from acute leukemia and half
of deaths from lymphoma are caused directly by infection. With more
intensive chemotherapy, patients with solid tumors have also become
more likely to die of infection. Fortunately, an evolving approach to
prevention and treatment of infectious complications of cancer has
decreased infection-associated mortality rates and will probably continue to do so. This accomplishment has resulted from three major
steps:
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1. The practice of using “early empirical” antibiotics reduced mortality rates among patients with leukemia and bacteremia from 84% in
1965 to 44% in 1972. Recent studies suggest that the mortality rate
due to infection in febrile neutropenic patients dropped to <10% by
2013. This dramatic improvement is attributed to early intervention with appropriate antimicrobial therapy.
2. “Empirical” antifungal therapy has also lowered the incidence of
disseminated fungal infection, with dramatic decreases in mortality
rates. An antifungal agent is administered—on the basis of likely
fungal infection—to neutropenic patients who, after 4–7 days of
antibiotic therapy, remain febrile but have no positive cultures.
3. Use of antibiotics for afebrile neutropenic patients as broadspectrum prophylaxis against infections has decreased both mortality and morbidity even further. The current approach to treatment
of severely neutropenic patients (e.g., those receiving high-dose
chemotherapy for leukemia or high-grade lymphoma) is based on
initial prophylactic therapy at the onset of neutropenia, subsequent
“empirical” antibacterial therapy targeting the organisms whose
involvement is likely in light of physical findings (most often fever
alone), and finally “empirical” antifungal therapy based on the
known likelihood that fungal infection will become a serious issue
after 4–7 days of broad-spectrum antibacterial therapy.
A physical predisposition to infection in patients with cancer (Table
104-1) can be a result of the neoplasm’s production of a break in the
skin. For example, a squamous cell carcinoma may cause local invasion

of the epidermis, which allows bacteria to gain access to subcutaneous
tissue and permits the development of cellulitis. The artificial closing of a normally patent orifice can also predispose to infection; for
example, obstruction of a ureter by a tumor can cause urinary tract
infection, and obstruction of the bile duct can cause cholangitis. Part of
the host’s normal defense against infection depends on the continuous
emptying of a viscus; without emptying, a few bacteria that are present
as a result of bacteremia or local transit can multiply and cause disease.
A similar problem can affect patients whose lymph node integrity
has been disrupted by radical surgery, particularly patients who have
had radical node dissections. A common clinical problem following
radical mastectomy is the development of cellulitis (usually caused by
streptococci or staphylococci) because of lymphedema and/or inadequate lymph drainage. In most cases, this problem can be addressed
by local measures designed to prevent fluid accumulation and breaks
in the skin, but antibiotic prophylaxis has been necessary in refractory
cases.
A life-threatening problem common to many cancer patients is
the loss of the reticuloendothelial capacity to clear microorganisms
after splenectomy, which may be performed as part of the management of hairy cell leukemia, chronic lymphocytic leukemia (CLL),
and chronic myelogenous leukemia (CML) and in Hodgkin’s disease.
Even after curative therapy for the underlying disease, the lack of a
spleen predisposes such patients to rapidly fatal infections. The loss
of the spleen through trauma similarly predisposes the normal host to
overwhelming infection throughout life. The splenectomized patient
should be counseled about the risks of infection with certain organisms, such as the protozoan Babesia (Chap. 249) and Capnocytophaga
canimorsus, a bacterium carried in the mouths of animals (Chaps.
167e and 183e). Because encapsulated bacteria (Streptococcus pneumoniae, Haemophilus influenzae, and Neisseria meningitidis) are the
organisms most commonly associated with postsplenectomy sepsis,
splenectomized persons should be vaccinated (and revaccinated;
Table 104-2 and Chap. 148) against the capsular polysaccharides of
these organisms. Many clinicians recommend giving splenectomized
patients a small supply of antibiotics effective against S. pneumoniae,
N. meningitidis, and H. influenzae to avert rapid, overwhelming sepsis
in the event that they cannot present for medical attention immediately after the onset of fever or other signs or symptoms of bacterial
infection. A few tablets of amoxicillin/clavulanic acid (or levofloxacin
if resistant strains of S. pneumoniae are prevalent locally) are a reasonable choice for this purpose.

Table 104-1 Disruption of Normal Barriers That May Predispose to Infections in Patients with Cancer
Type of Defense
Physical barrier

Specific Lesion
Breaks in skin

Emptying of fluid
collections

Occlusion of orifices:
ureters, bile duct, colon

Lymphatic function

Node dissection

Lymph nodes

Splenic clearance of
microorganisms

Splenectomy

Splenic reticuloendothelial cells

Phagocytosis

Lack of granulocytes

Granulocytes
(neutrophils)

Humoral immunity

Lack of antibody

B cells

Cellular immunity

Lack of T cells

T cells and
macrophages
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Cells Involved
Skin epithelial cells

Organism
Staphylococci,
streptococci
Luminal epithelial cells Gram-negative bacilli

Staphylococci,
streptococci
Streptococcus pneumoniae,
Haemophilus influenzae,
Neisseria meningitidis,
Babesia, Capnocytophaga
canimorsus
Staphylococci, streptococci, enteric organisms,
fungi

Cancer Association
Head and neck, squamous cell carcinoma
Renal, ovarian, biliary
tree, metastatic diseases
of many cancers
Breast cancer surgery

Disease
Cellulitis, extensive skin
infection
Rapid, overwhelming
bacteremia; urinary tract
infection
Cellulitis

Hodgkin’s disease,
leukemia

Rapid, overwhelming
sepsis

Acute myeloid and
acute lymphocytic
leukemias, hairy cell
leukemia
S. pneumoniae,
Chronic lymphocytic
H. influenzae,
leukemia, multiple
N. meningitidis
myeloma
Mycobacterium tuberculosis, Hodgkin’s disease, leukeListeria, herpesviruses,
mia, T cell lymphoma
fungi, intracellular
parasites

Bacteremia

Infections with encapsulated organisms, sinusitis,
pneumonia
Infections with intracellular bacteria, fungi, parasites; virus reactivation
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