Table 104-7 D ifferential Diagnosis of Chest Infiltrates in
Immunocompromised Patients
Cause of Pneumonia
Infiltrate
Localized
Nodular
Diffuse

Infectious
Bacteria (including Legionella,
mycobacteria)
Fungi (e.g., Aspergillus or
Mucor), Nocardia
Viruses (especially
cytomegalovirus), Chlamydia,
Pneumocystis, Toxoplasma
gondii, mycobacteria

Noninfectious
Local hemorrhage or
embolism, tumor
Recurrent tumor
Congestive heart failure,
radiation pneumonitis,
drug-induced lung injury,
lymphangitic spread of cancer
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CARDIOVASCULAR INFECTIONS
Patients with Hodgkin’s disease are prone to persistent infections
by Salmonella, sometimes (and particularly often in elderly patients)
affecting a vascular site. The use of IV catheters deliberately lodged in
the right atrium is associated with a high incidence of bacterial endocarditis, presumably related to valve damage followed by bacteremia.
Nonbacterial thrombotic endocarditis (marantic endocarditis) has
been described in association with a variety of malignancies (most
often solid tumors) and may follow bone marrow transplantation as
well. The presentation of an embolic event with a new cardiac murmur
suggests this diagnosis. Blood cultures are negative in this disease of
unknown pathogenesis.
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microscopic and microbiologic evaluation of the fluid obtained by
endoscopic bronchial lavage is often diagnostic. Lavage fluid should
be cultured for Mycoplasma, Chlamydia, Legionella, Nocardia, more
common bacterial pathogens, fungi, and viruses. In addition, the possibility of Pneumocystis pneumonia should be considered, especially in
patients with ALL or lymphoma who have not received prophylactic
trimethoprim-sulfamethoxazole (TMP-SMX). The characteristics of
the infiltrate may be helpful in decisions about further diagnostic and
therapeutic maneuvers. Nodular infiltrates suggest fungal pneumonia
(e.g., that caused by Aspergillus or Mucor). Such lesions may best be
approached by visualized biopsy procedures. It is worth noting that
while bacterial pneumonias classically present as lobar infiltrates in
normal hosts, bacterial pneumonias in granulocytopenic hosts present
with a paucity of signs, symptoms, or radiographic abnormalities; thus,
the diagnosis is difficult.
Aspergillus species (Chap. 241) can colonize the skin and respiratory tract or cause fatal systemic illness. Although this fungus may
cause aspergillomas in a previously existing cavity or may produce
allergic bronchopulmonary disease in some patients, the major problem posed by this genus in neutropenic patients is invasive disease,
primarily due to Aspergillus fumigatus or Aspergillus flavus. The organisms enter the host following colonization of the respiratory tract, with
subsequent invasion of blood vessels. The disease is likely to present
as a thrombotic or embolic event because of this ability of the fungi to
invade blood vessels. The risk of infection with Aspergillus correlates
directly with the duration of neutropenia. In prolonged neutropenia,
positive surveillance cultures for nasopharyngeal colonization with
Aspergillus may predict the development of disease.
Patients with Aspergillus infection often present with pleuritic
chest pain and fever, which are sometimes accompanied by cough.
Hemoptysis may be an ominous sign. Chest x-rays may reveal new focal
infiltrates or nodules. Chest CT may reveal a characteristic halo consisting of a mass-like infiltrate surrounded by an area of low attenuation.
The presence of a “crescent sign” on chest x-ray or chest CT, in which
the mass progresses to central cavitation, is characteristic of invasive
Aspergillus infection but may develop as the lesions are resolving.
In addition to causing pulmonary disease, Aspergillus may invade
through the nose or palate, with deep sinus penetration. The appearance of a discolored area in the nasal passages or on the hard palate
should prompt a search for invasive Aspergillus. This situation is likely
to require surgical debridement. Catheter infections with Aspergillus
usually require both removal of the catheter and antifungal therapy.
Diffuse interstitial infiltrates suggest viral, parasitic, or Pneumocystis
pneumonia. If the patient has a diffuse interstitial pattern on chest
x-ray, it may be reasonable, while considering invasive diagnostic
procedures, to institute empirical treatment for Pneumocystis with
TMP-SMX and for Chlamydia, Mycoplasma, and Legionella with a
quinolone or azithromycin. Noninvasive procedures, such as staining of induced sputum smears for Pneumocystis, serum cryptococcal
antigen tests, and urine testing for Legionella antigen, may be helpful. Serum galactomannan and β-d-glucan tests may be of value in
diagnosing Aspergillus infection, but their utility is limited by their
lack of sensitivity and specificity. The presence of an elevated level of
β-d-glucan in the serum of a patient being treated for cancer who is
not receiving prophylaxis against Pneumocystis suggests the diagnosis

of Pneumocystis pneumonia. Infections with viruses that cause only 489
upper respiratory symptoms in immunocompetent hosts, such as
respiratory syncytial virus (RSV), influenza viruses, and parainfluenza
viruses, may be associated with fatal pneumonitis in immunocompromised hosts. CMV reactivation occurs in cancer patients receiving
chemotherapy, but CMV pneumonia is most common among HSCT
recipients (Chap. 169). Polymerase chain reaction testing now allows
rapid diagnosis of viral pneumonia, which can lead to treatment in
some cases (e.g., influenza). Multiplex studies that can detect a wide
array of viruses in the lung and upper respiratory tract are now available and will lead to specific diagnoses of viral pneumonias.
Bleomycin is the most common cause of chemotherapy-induced
lung disease. Other causes include alkylating agents (such as cyclophosphamide, chlorambucil, and melphalan), nitrosoureas (carmustine [BCNU], lomustine [CCNU], and methyl-CCNU), busulfan,
procarbazine, methotrexate, and hydroxyurea. Both infectious and
noninfectious (drug- and/or radiation-induced) pneumonitis can
cause fever and abnormalities on chest x-ray; thus, the differential
diagnosis of an infiltrate in a patient receiving chemotherapy encompasses a broad range of conditions (Table 104-7). The treatment of
radiation pneumonitis (which may respond dramatically to glucocorticoids) or drug-induced pneumonitis is different from that of infectious pneumonia, and a biopsy may be important in the diagnosis.
Unfortunately, no definitive diagnosis can be made in ∼30% of cases,
even after bronchoscopy.
Open-lung biopsy is the gold standard of diagnostic techniques.
Biopsy via a visualized thoracostomy can replace an open procedure
in many cases. When a biopsy cannot be performed, empirical treatment can be undertaken; a quinolone or an erythromycin derivative
(azithromycin) and TMP-SMX are used in the case of diffuse infiltrates, and an antifungal agent is administered in the case of nodular
infiltrates. The risks should be weighed carefully in these cases. If inappropriate drugs are administered, empirical treatment may prove toxic
or ineffective; either of these outcomes may be riskier than biopsy.

ENDOCRINE SYNDROMES
Infections of the endocrine system have been described in immunocompromised patients. Candida infection of the thyroid may be difficult to diagnose during the neutropenic period. It can be defined by
indium-labeled WBC scans or gallium scans after neutrophil counts
increase. CMV infection can cause adrenalitis with or without resulting adrenal insufficiency. The presentation of a sudden endocrine
anomaly in an immunocompromised patient can be a sign of infection
in the involved end organ.
MUSCULOSKELETAL INFECTIONS
Infection that is a consequence of vascular compromise, resulting in
gangrene, can occur when a tumor restricts the blood supply to muscles, bones, or joints. The process of diagnosis and treatment of such
infection is similar to that in normal hosts, with the following caveats:
1. In terms of diagnosis, a lack of physical findings resulting from a
lack of granulocytes in the granulocytopenic patient should make
the clinician more aggressive in obtaining tissue rather than more
willing to rely on physical signs.
2. In terms of therapy, aggressive debridement of infected tissues may
be required. However, it is usually difficult to operate on patients
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