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Pneumonia Mimics
HENRY SU AND RICHARD H. WINTERBAUER

Introduction

Although infectious pneumonitis is a common ill-
ness, known since antiquity, the diagnostic tools
used to recognize it have advanced slowly. A posi-
tive blood culture, pleural fluid culture, or even a
sputum culture with a heavy growth of a recognized
pathogen confers varying degrees of confidence in
recognizing bacterial pneumonia. However, culture
confirmation of pneumonia is rare in patients with
community-acquired pneumonia who are treated as
outpatients, and 35% to 40% of patients with
community-acquired pneumonia treated as inpa-
tients fail to have a specific pathogen identified.
Most physicians arrive at a clinical diagnosis based
on a patient´s fever, respiratory symptoms, and ab-
normal chest roentgenogram. This leads to initia-
tion of antibiotic therapy, and improvement with
therapy is used as verification of the diagnosis.
Unfortunately, the symptoms and signs of infec-
tious pneumonia are mimicked by many noninfec-
tious pulmonary disorders. This chapter discusses
the differential diagnosis of the noninfectious enti-
ties that mimic pneumonia, identifies the clinical
features that raise suspicion of their presence, and
reviews the steps necessary for diagnosis.

Clinical Suspicion of Pneumonia Mimics

The disease pattern at presentation may raise
an early suspicion of noninfectious mimics of pneu-
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monia. For example, fever, new air space disease,
and pulmonary symptoms in a patient just complet-
ing thoracic radiation for neoplasm would immedi-
ately raise the possibility of radiation pneumonitis,
whereas the same patient receiving chemotherapy
creates a suspicion of drug-induced pulmonary dis-
ease. Collagen vascular diseases and the granu-
lomatous vasculitides commonly present as multi-
system diseases, with affected patients exhibiting
either skin rash, ocular inflammation, synovitis, re-
nal disease, or central nervous system disease. Pe-
ripheral blood eosinophilia suggests eosinophilic
pneumonia or the Churg-Strauss syndrome.

A patient’s failure to respond to antibiotic ther-
apy is the most common stimulus that pushes the
clinician to consider noninfectious mimics of pneu-
monia. Symptomatic relief and roentgenographic
improvement are both important facets of this ther-
apeutic response. The rate of improvement with
antibiotics is variable and it is difficult to precisely
distinguish patients who are responding slowly
from patients who are not responding. Radio-
graphic progression and lack of symptomatic im-
provement after 1 week of antimicrobial therapy or
lack of radiographic improvement after 2 weeks of
treatment should raise the possibility of pneumonia
mimics. Disease severity plays a strong role in the
decision to consider pneumonia mimics. The seri-
ously ill, hospitalized patient provides little or no
margin for error diagnostically, and the search for
noninfectious mimics of pneumonia should be initi-
ated earlier in these patients than in less seriously
ill patients.

Once a noninfectious mimic of pneumonia is
suspected, the differential diagnosis is considered
(Table 1). The illnesses listed in Table 1 all produce
air space disease, fever, and pulmonary symptoms.
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Many chronic pulmonary syndromes, such as sar-
coidosis, idiopathic pulmonary fibrosis, pneumo-
conioses, pulmonary alveolar proteinosis, and
histiocytosis-X, are not listed. In patients with these
diseases, the chronicity of the illness and lack of
fever guides the clinician away from infectious
pneumonia.

Pulmonary Embolism

Pulmonary embolism is a common disease in
the United States, with 170,000 to 650,000 patients
affected and 50,000 deaths annually (Dalen & Al-
pert, 1975; Bell & Simon, 1982; National Institutes
of Health, 1986; Anderson et al., 1991). Underdiag-
nosis of pulmonary embolism is common (Gold-
haber et al., 1982; Mercer & Talbot, 1985; Gross et
al., 1988; Rubenstein et al., 1988). A missed diag-
nosis of pulmonary embolism has resulted in a mor-
tality rate five to six times greater than that seen in
patients promptly diagnosed.

Risk factors for pulmonary embolism, both
inherited and acquired, have been well described
(Coon, 1984; Moser, 1990; Raskob & Hull, 1990).
Although inherited risk factors contributing to a
hypercoagulable state are rare, acquired risk factors

are not. The more common acquired risk factors
include age, previous venous thromboembolism,
prolonged immobility or paralysis, malignancy,
congestive heart failure, estrogen use, trauma, preg-
nancy, obesity, and surgery.

Clinical Symptoms and Signs of
Pulmonary Embolism

Every study addressing the difficulty in diag-
nosis of pulmonary embolism comments on the
lack of specificity of the symptoms and signs of the
disease. The most common symptoms are dyspnea,
pleuritic chest pain, apprehension, and coughing.
Any or all of these may result from a variety of
cardiopulmonary disorders, including infectious
pneumonia (Raskob & Hull, 1990). In one series of
patients with acute pulmonary embolism, the clas-
sic symptom triad of hemoptysis, pleuritic chest
pain, and dyspnea was noted in only 20% of pa-
tients (Wenger et al., 1972). The recent Prospective
Investigation of Pulmonary Embolism Diagnosis
(PIOPED) study cited the difficulty of using symp-
toms to detect the presence of pulmonary embolism
(PIOPED Investigators, 1990). The pattern of respi-
ratory symptoms was the same for patients with
angiographically proven pulmonary embolus and
patients with a negative angiogram (Stein et al.,
1991a). Clinical signs in pulmonary embolism are
no more specific. Tachypnea, rales, tachycardia, in-
creased intensity of the pulmonic component of the
second heart sound, and fever may be present in
some combination. The presence of fever with pul-
monary embolism may direct initial clinical suspi-
cion toward infectious pneumonia. Although fevers
caused by pulmonary embolism are typically of low
grade (Moser, 1990), elevations to 40°C
may be seen in some patients (Murray et al., 1979).

Laboratory Tests in Pulmonary Embolism

The average peripheral leukocyte count at the
time of hospital admission of febrile patients with
pulmonary embolism was 11,600/mm3 in one study
(Murray et al., 1979). Among outpatients present-
ing to the emergency department with pleuritic
chest pain and leukocytosis, approximately one
third proved to have pulmonary embolism (Hull et
al., 1988).
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Arterial oxygenation is commonly measured
in the evaluation of a patient suspected to have
pulmonary embolism. Hypoxemia is common in
major pulmonary embolism but is not universal. In
the PIOPED study, the mean arterial PO2 level in
patients with pulmonary embolism was
mm Hg, compared with 72 ± 18 mm Hg in those
with similar symptoms but no embolism. Patients
with pulmonary embolism had an A-a gradient of

mm Hg compared to 35 ± 18 mm Hg for
patients without embolism (Stein et al., 199la).

The electrocardiogram (ECG) is frequently
abnormal in patients with pulmonary embolism, but
again, the changes are nonspecific. Most common
are depression of the ST segment and/or T-wave
inversion (Stein et al., 1991a). The pattern of right
axis shift and S1Q3T3 is uncommon (Raskob &
Hull, 1990). The ECG may be useful in differentiat-
ing pulmonary embolism from myocardial infarc-
tion and pericarditis, although ST–T wave changes
compatible with early myocardial infarction can be
seen in some patients with pulmonary embolism
(Moser, 1992).

Chest Radiography in Pulmonary Embolism

The PIOPED study showed that 84% of pa-
tients with pulmonary embolism have an abnormal
chest radiograph (Stein et al., 1991a). The most
frequent abnormalities seen were atelectasis and/or
pulmonary consolidation (Stein et al., 1991; Uro-
kinase Pulmonary Embolism Trial, 1973). Other
common findings included pleural effusion, dia-
phragmatic elevation, and prominence of the cen-
tral pulmonary vasculature. Pulmonary embolism
with infarction may result in cavitation on a plain
chest radiograph (Libby et al., 1985; Redline et al.,
1985).

Pleural effusion is seen on the chest radio-
graph in up to 51% of patients with pulmonary
embolism (Stein et al., 1991; Urokinase Pulmonary
Embolism Trial, 1973; Bynum & Wilson, 1978).
When present, the effusion almost always occupies
less than one third of the hemithorax (Stein et al.,
1991; Bynum & Wilson, 1978). The pleural effusion
with pulmonary embolism is unilateral in 98% of
patients and is associated with parenchymal consol-
idation in 55% (Bynum & Wilson, 1978). In 86% of
patients, the effusion is seen as only costophrenic

angle blunting on the chest radiograph (Stein et al.,
1991a). Analysis of such effusions shows that a
majority are exudates and contain a predominance
of polymorphonuclear cells (Bynum & Wilson,
1976). A parapneumonic effusion has similar find-
ings. Only 27% of effusions from pulmonary embo-
lism are hemorrhagic (Bynum & Wilson, 1976).

Diagnosis

Ventilation–perfusion (V/Q) lung scanning is
a cornerstone test for the diagnosis of pulmonary
embolism (Stein et al., 1993; PIOPED Investiga-
tors, 1990). The PIOPED trial showed that the V/Q
lung scan is both sensitive and, in some cases,
specific for pulmonary embolism (PIOPED Investi-
gators, 1990). Eighty-eight percent of patients with
high probability scans had pulmonary embolism
demonstrated on pulmonary angiogram. The com-
bination of a high-probability lung scan and a high
clinical suspicion of embolism was 96% specific
for recognizing pulmonary embolization. This
combination should lead to initiation of anticoagu-
lation therapy without further testing.

Patients with prior cardiac or pulmonary dis-
ease are more likely to have indeterminate V/Q
scans in the face of pulmonary embolism (Stein et
al., 1991b). In the patient with suspected pulmonary
embolism and a low or intermediate probability
lung scan, the diagnostic sequence should be an
ultrasound examination of the lower extremities
looking for deep venous thrombosis and, if nega-
tive, intravenous pulmonary angiography. If this
diagnostic sequence is used, pulmonary angiogra-
phy will be required for approximately one third of
patients suspected of having pulmonary embolism.

Spiral computed tomography (spiral CT) has
been used to diagnose pulmonary embolism (Chin-
tapalli et al., 1988). The diagnostic finding is an
intraluminal filling defect caused by thrombus and
the most common parenchymal finding is a neigh-
boring wedge-shaped pleural-based parenchymal
infiltrate (Chintapalli et al., 1988). Spiral CT reli-
ably recognizes thromboembolism in large pul-
monary vessels but misses disease in pulmonary
arteries less than 2 mm in diameter (Gary et al.,
1998; Coche et al., 1998; Remy-Jardin et al., 1997).
Intravenous pulmonary angiography is recom-
mended as the diagnostic standard.
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Pulmonary Neoplasm

Endobronchial Obstruction

Fever is rarely a cardinal manifestation of lung
cancer and when present strongly suggests a compli-
cating infection. Pneumonia and lung abscesses both
may develop distal to an obstructing endobronchial
tumor and the infectious illness may prompt the
patient to seek medical help. Small-cell lung cancer
and squamous carcinoma typically occur centrally
and are more likely to cause endobronchial obstruc-
tion (Hyde & Hyde, 1974). Some metastatic neo-
plasms, including malignant melanoma, adenocar-
cinoma of the breast and gastrointestinal tract,
hypernephroma, and Kaposi’s sarcoma, may cause
metastatic endobronchial obstruction without ap-
parent pulmonary parenchymal metastases. Ab-
scesses also may develop within a necrotic tumor
mass, usually a squamous cell or large-cell un-
differentiated carcinoma.

Most neoplasms involving the lung appear on
chest radiographs as single or multiple nodular den-
sities. On occasion, lung cancer results in a par-
enchymal abnormality that may be difficult to dis-
tinguish radiographically from pneumonia. The
failure of a presumed pneumonia to respond to
antimicrobial agents often is the first clue to an
underlying neoplastic process. Of particular impor-
tance is the presence of hilar or mediastinal ade-
nopathy, which may not be apparent on standard
chest radiographs but may be visualized with com-
puted tomography (CT). Although intrathoracic ad-
enopathy may occur with acute pneumonia, the
prevalence of adenopathy is greater in patients with
neoplasm.

Sputum cytology performed on a patient with
pulmonary infection creates difficulties in inter-
pretation. Atypical sputum cytology is common in
the presence of bronchial or parenchymal pulmon-
ary infection, and there can be false-positive results
for malignancy. Fiber-optic bronchoscopy with
transbronchial biopsy is required for accurate diag-
nosis.

Bronchoalveolar Carcinoma

Bronchoalveolar carcinoma (BAC) is a well-
differentiated adenocarcinoma that originates in the

pulmonary parenchyma. The tumor spreads by con-
tiguous growth along alveolar surfaces and lym-
phatic routes (Edwards, 1984). Accepted diagnostic
criteria for BAC include the absence of adenocar-
cinoma elsewhere, the absence of a central bron-
chogenic focus of tumor, tumor growth along al-
veolar walls with papillary projections into the
alveolar air space, and preservation of the architec-
ture of the interstitium (Liebow, 1960).

Recent evidence suggests that the incidence of
BAC is increasing. A retrospective review found
that the incidence of BAC relative to the total num-
ber of occurrences of lung cancers had increased
from 5% to 24% between 1955 and 1990 (Barsky et
al., 1994). Much of this increase has been noted in
women. BAC has a lower male-to-female ratio than
other lung cancer cell types. The association of this
cell type with smoking is less than other cell types.
BAC has an increased incidence in patients with
fibrotic lung diseases such as idiopathic pulmonary
fibrosis or scleroderma lung.

As many as 45% of patients with BAC present
with an asymptomatic peripheral lesion (Edwards,
1984). More extensive involvement may produce
coughing, dyspnea, chest pain, cyanosis, hemop-
tysis, fever, and weight loss. A unique and charac-
teristic feature of this neoplasm is profuse bron-
chorrhea, which has been reported in as many as
one third of patients. Progressive restriction of lung
capacity develops as the tumor extends to previ-
ously unaffected areas of the lungs. Severe hypox-
emia may develop as a consequence of intrapul-
monary shunting when the alveolar surface is filled
with tumor infiltration while the circulation is un-
affected (Fishman et al., 1974).

A study of 136 patients with BAC revealed
that 30% had an area of consolidation on the chest
roentgenogram at initial presentation (Hill, 1984).
Seven percent of patients had a localized consolida-
tion involving less than one lobe, while 33% pre-
sented with multifocal air space disease. Forty-
three percent of patients had a single nodule or mass
and 27% had multiple nodules. Pleural effusion was
reported in 32% of cases (Hill, 1984). Multiple
cystic spaces and cavitary infiltrates have been re-
ported.

BAC requires a histologic diagnosis. Diagnos-
tic material is best obtained by fiber-optic bron-
choscopy (FOB) with both transbronchial biopsy
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(TBBX) and bronchoalveolar lavage having a high
diagnostic yield (Tao et al., 1986; Springmeyer et
al., 1983). In some, a surgical lung biopsy via tho-
racoscopy or thoracotomy may be required (Greco
et al., 1986).

BAC is managed in a manner similar to other
non-small-cell lung cancers. If the tumor is lo-
calized, the preferred treatment is surgical removal.
Treatment of multicentric or metastatic BAC is
generally unsatisfactory. In this form, BAC is an
aggressive malignancy with a poor prognosis and
median survival of only 4 months in one series
(Springmeyer et al., 1983). There are a few success-
ful case reports of double lung transplantation
(Etienne et al., 1997).

Hodgkin´s Lymphoma

Primary pulmonary Hodgkin’s disease is a rare
condition in which the lymphoma is restricted to the
lung with no hilar or mediastinal lymph node in-
volvement and no evidence of extrathoracic extent
(Yousem et al., 1986). This occurs in less than 1% of
patients with Hodgkin’s disease and is more fre-
quent in females (Berkman & Bruer, 1993). Some
patients are asymptomatic but coughing is a fre-
quent symptom. Weight loss, fever, and night
sweats are present in up to 30% of patients (Yousem
et al., 1986; Radin, 1990). Other symptoms include
dyspnea, chest pain, hemoptysis, and fatigue. The
chest radiograph most commonly shows nodules or
masses, but may show an alveolar or reticulonodu-
lar infiltrate with air bronchograms. The nodules
are often multiple and may cavitate. There are no
CT scan findings specific for primary pulmonary
Hodgkin´s disease (Yousem et al., 1986; Radin,
1990). The presence of B symptoms, bilateral and
multilobar disease, cavitation, and advanced age
are all associated with a poor prognosis. The diag-
nosis usually requires surgical lung biopsy. Reed-
Sternberg cells must be present on an appropriate
cellular background for diagnosis.

Secondary involvement of the lung with Hodg-
kin’s disease is much more common than primary
disease. Approximately 50% of patients show pul-
monary parenchymal involvement at the time of
presentation (Whitcomb et al., 1972). Three radio-
graphic patterns have been described: nodular;
bronchovascular-lymphangitic; and pneumonia-

alveolar (Bailikian & Herman, 1979). Almost all
patients with parenchymal disease will have associ-
ated mediastinal involvement and most will have
evidence of extrathoracic disease.

Respiratory symptoms are frequently absent
and pulmonary involvement is often discovered on
screening radiography.

Non-Hodgkin’s Lymphoma

Primary pulmonary non-Hodgkin’s lymphoma
is more common than primary pulmonary Hodg-
kin´s disease. However, secondary pulmonary in-
volvement is less common than seen in patients
with Hodgkin’s disease. As many as 50% of pa-
tients have no symptoms. However, cough, chest
pain, dyspnea, fever, night sweats, and weight loss
all may occur (Li et al., 1990). The pattern of symp-
toms may relate to the specific cell type of the
lymphoma (Colby & Yousem, 1985). The most
common chest radiographic abnormality is sharply
defined single or multiple nodules. Poorly defined
single or multiple infiltrates also occur (Li et al.,
1990; Turner et al., 1984).

Sixteen percent of patients with lymphoma
develop pleural effusion in the course of their dis-
ease (Gabriel, 1965). Cytological examination of
fluid removed by thoracentesis is nondiagnostic.
Needle biopsy of the pleura or visibly directed thora-
scopic biopsy may establish the diagnosis (Berk-
man & Bruer, 1993).

The diagnosis of primary or secondary pul-
monary lymphoma requires an adequate amount of
tissue for examination. FOB with transbronchial
biopsy is sometimes diagnostic, but most patients
will require a surgical biopsy (Berkman & Bruer,
1993).

Lymphomatoid Granulomatosis

Lymphomatoid granulomatosis has recently
been shown to be a B-cell neoplasm arising from
Epstein-Barr virus (EBV)-infected cells. It may
produce cough, dyspnea, chest pain, fever, night
sweats, weight loss, and skin rash (Fauci et al.,
1982). Males are affected more often than women.
Typically, the chest radiograph shows multiple bi-
lateral nodules that are frequently cavitary and are
most often present in the middle or lower lobe
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(Koss et al., 1986). Alveolar and interstitial infil-
trates, pleural effusions, hilar adenopathy, and sin-
gle nodules occur less often. The CT image is not
specific.

Radiation Pneumonitis

Clinical Presentation

Radiation pneumonitis is the development of
pulmonary infiltrates in a region of irradiated par-
enchyma accompanied by symptoms which may
include fever, dyspnea, and nonproductive cough.
The rate of development and severity of the radiation-
induced changes are modified by a number of fac-
tors. These include the radiation dose, dose frac-
tionation, total volume of lung irradiated, and the
simultaneous use of certain chemotherapeutic agents
(Phillips et al., 1975a,b). Coincidental discontinua-
tion of corticosteroids may precipitate a severe case
of radiation pneumonitis (Castellino et al., 1974;
Parris et al., 1979; Pezner et al., 1984). The se-
quence of pathological events that occurs after pul-
monary irradiation has been studied in detail (Gross,
1977; Smith, 1963; Coogle et al., 1986; Guzzon et
al., 1993).

The clinical syndrome of radiation pneumo-
nitis develops in only 5% to 15% of patients receiv-
ing thoracic radiation. When symptoms do develop,
they typically start 1 to 3 months after the comple-
tion of therapy (Libshitz & Southard, 1974), but the
range is from 2 weeks to 6 months after the comple-
tion of radiation therapy (Goldman & Enquist,
1975). A rule of thumb is to expect radiographic
changes on the chest film 8 weeks after the delivery
of 4000 rads, and 1 week earlier for each additional
1000 rads (Libshitz & Southard, 1974; Boyars,
1990). In general, the early onset of symptoms is
indicative of a more serious illness and a protracted
clinical course.

Nonproductive cough is often the earliest
symptom. Later in the course, small amounts of
sputum may be produced. Hemoptysis is unusual.
The cardinal symptom of radiation pneumonitis is
dyspnea. The onset is usually insidious, initially
occurring with exertion. The dyspnea is progres-
sive, and in severe cases may lead to respiratory

failure (Boyars, 1990; Gracey, 1975). The degree of
fever is variable, but may be Chest pain is
usually musculoskeletal discomfort from cough.
The patient may also complain of a sense of fullness
in the chest or of a subjective limitation of inspira-
tory capacity.

On physical examination, the signs of radia-
tion pneumonitis are usually minimal. Atrophy, tel-
angiectasia, and brawny induration over the radia-
tion ports is common (Smith, 1963). However, the
severity and extent of the skin change does not
correlate with the presence or absence of under-
lying pneumonitis. Evidence of consolidation in the
area of pneumonitis may be appreciated during the
physical examination. Moist crackles may be heard,
and rarely a pleural friction rub.

Imaging

The earliest chest radiographic changes in-
clude parenchymal ground-glass opacification, creat-
ing a diffuse haze and indistinctness of the normal
pulmonary markings over the irradiated area (Gross,
1977; Libshitz & Southard, 1974; Guzzon et al.,
1993; Davis et al., 1992). With mediastinal irradia-
tion, the haziness causes the mediastinal contours to
become indistinct or blurred. Later, the chest radio-
graph may show nodular infiltrates or dense consol-
idation of the irradiated field. Air bronchograms are
usually present (Gross, 1977; Libshitz & Southard,
1974; Guzzon et al., 1993; Davis et al., 1992).

Pleural effusions are sometimes associated
with radiation pneumonitis. Such effusions almost
always appear within 2 to 6 months after the com-
pletion of treatment (Libshitz & Southard, 1974a;
Bachman & Macken, 1959; Bate & Guttman, 1957).
They are rarely large, usually do not give rise to
symptoms, and may persist for years. Although the
radiographic changes of radiation pneumonitis may
sometimes resolve completely, progression to fi-
brosis is the usual sequence. With fibrosis, the ra-
diographic appearance changes to streaky opacities
radiating from the area of pneumonitis with con-
traction of lung volume. The cardinal feature of
radiation-induced changes on chest radiographs is
the sharp borders of the densities corresponding to
the margins of the radiation port. The boundaries
disregard normal anatomic lung divisions. In a few
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cases, extensive changes beyond the field of irradia-
tion have been observed (Bennett et al., 1969).

Recently, CT has found use in the detection of
acute radiation pneumonitis (Libshitz & Shuman,
1984). The most characteristic feature of radiation-
induced change is its confinement within the irradi-
ated field. The CT patterns in the affected lung
include (1) ground-glass opacification correspond-
ing to alveolitis and early interstitial pneumonitis;
and (2) homogeneous consolidation corresponding
to interstitial pneumonitis with accumulation of de-
squamated alveolar cells and protein-rich fluid
within the alveoli (Libshitz & Shuman, 1984; Ike-
zoe et al., 1988, 1990). CT can detect changes that
are not visible on conventional chest radiography. It
is also more specific than chest radiography in the
diagnosis of radiation-induced lung injury as the
straight-edge effect is clearly seen on CT scans.

Diagnosis/Treatment

Any patient who has received more than 4000
rads of radiation therapy should be suspected of
having radiation pneumonitis, especially if there
has been a history of concurrent treatment with
certain cytotoxic chemotherapeutic agents, or re-
cent discontinuation of steroids. Radiation pneu-
monitis has an insidious onset, over days or pos-
sibly weeks. Laboratory data are rarely helpful in
the diagnosis. A peripheral polymorphonuclear leu-
kocytosis may be present, and the erythrocyte sedi-
mentation rate may be elevated (Gross, 1977).

FOB and its attendant procedures (broncho-
alveolar lavage, quantitative brush culture, and
transbronchial biopsies) should be done. Bron-
choalveolar lavage cell populations in radiation
pneumonitis are nonspecific, but typically show a
significant increase in the lymphocytes (Gibson et
al., 1988; Roberts et al., 1993; Massilta et al., 1993).
Transbronchial biopsy may be helpful in excluding
tumor and infection, but is not specific for radiation
pneumonitis. Surgical lung biopsy is rarely neces-
sary. Radiation pneumonitis usually responds rap-
idly to 40 mg of prednisone daily with prompt
defervescence and radiographic improvement in 1
to 2 weeks. Once infection and tumor are excluded
by FOB, the next step should be a trial of cor-
ticosteroid therapy.

Bronchiolitis Obliterans Organizing
Pneumonia

Clinical Presentation

The taxonomy of bronchiolitis obliterans or-
ganizing pneumonia (BOOP) is confusing. BOOP
may be interpreted as a distinct histologic picture
occurring at a specific time in the continuum of lung
parenchymal damage and subsequent repair. BOOP
is characterized by myxoid fibrous tissue polyps
filling the lumen of bronchioles, and adjacent alveoli
with coincident organizing intra-alveolar exudate.
This histologic response is a sequela of multiple
illnesses including infectious pneumonia, collagen
vascular disease, toxic fume exposure, and drug-
induced parenchymal lung disease. BOOP is asso-
ciated with a consistent clinical pattern which in-
cludes a symptom duration of weeks to months,
fever, and prompt improvement with corticosteroid
therapy. The syndrome of fibroproliferative phase
of late adult respiratory distress syndrome (ARDS)
is included in this discussion of BOOP because of
its similar histology and clinical features.

Men and women are affected equally. There is
no relationship to smoking. A flu-like illness, fever,
and increased sedimentation rate occur in 30% to
50% of patients (Alegre-Martin et al., 1991; Flowers
et al., 1992; Yamamoto et al., 1992). Coughing is
common, dyspnea is variable, and wheezing and
hemoptysis are rare. Auscultation reveals crackles
in two thirds of patients and finger clubbing is
usually absent (Epleret al., 1985). Pulmonary func-
tion tests show a decreased vital capacity, normal
flow rates, and a decreased diffusing capacity.

Bilateral patchy infiltrates are the most com-
mon radiographic finding. Cavities (Epler et al.,
1985; Alegre-Martin et al., 1991) and effusions are
rare. Chest CT will show that these patchy infil-
trates are typically peripheral. Some patients may
show focal nodular or mass-like opacities that have
either a traversing air bronchogram or penetrating
pulmonary vessel (Bouchardy et al., 1993).

Bronchoalveolar lavage in idiopathic BOOP
usually shows an increase in all inflammatory cells.
Costabel et al. (1992) noted an increase in lympho-
cytes, neutrophils, and eosinophils. Yamamoto et
al. (1992) found a predominance of lymphocytes,



358 CHAPTER 23

sometimes as high as 80% to 95% and a decrease in
the CD4/CD8 ration to 1.0.

Histologic diagnosis usually requires a surgi-
cal lung biopsy (Epler et al., 1985). Occasionally, a
transbronchial biopsy may be enough to establish
the diagnosis (Azzam et al., 1993). In many pa-
tients, a typical clinical presentation, failure to
demonstrate infection, granuloma or neoplasm by
FOB with bronchoalveolar lavage, and rapid im-
provement with corticosteroids (within 1 week) are
sufficient to establish a clinical diagnosis.

Prednisone is the treatment of choice for BOOP.
The recommended dose is 40 mg daily for 2 weeks,
with the dose reduced in 5- to 10-mg increments
every 2 weeks. A maintenance dose of 10 to 20 mg
daily is continued for at least 3 months. Fifty per-
cent of patients show complete roentgenographic
clearing by 2 weeks. Less than 3 months of steroid
therapy is frequently followed by relapse. Normal-
ization of the chest radiograph is seen in 65% to
80% of patients treated (Epler et al., 1985; Costabel
et al., 1992; Yamamoto et al., 1992). The mortality
is approximately 5% (Epler et al., 1985; Yamamoto
et al., 1992). Patients with progressive disease de-
spite therapy with 40 mg prednisone daily have a
poor prognosis. Cytoxan and other cytotoxic agents
are not of proven benefit.

The Fibroproliferative Phase of Late Adult
Respiratory Distress Syndrome

The ARDS is a clinical entity characterized by
acute, diffuse injury to the endothelial and epithe-
lial surface of the lung that leads to respiratory
failure. The fibroproliferative phase of late ARDS
refers to a time of lung repair resulting in BOOP
histology. Clinical experience has suggested benefit
from systemic corticosteroids in some patients with
this late fibroproliferative syndrome. The conun-
drum is to recognize this period of fibroprolifera-
tive repair in a patient population frequently too
sick for surgical lung biopsy. Corticosteroids at
other points in the ARDS disease continuum are of
no value.

The chest roentgenogram of fibroproliferative
ARDS is characterized by a patchy, dense consol-

idation progressing to a more diffuse, hazy, less
dense, air space pattern (Winer-Muram et al., 1993,
1994). These less dense opacities have a diffuse,
ground-glass appearance when imaged with CT.

A study of 13 ARDS patients with histologi-
cally proven lung parenchymal fibroproliferation
showed a bronchoalveolar lavage fluid with a high
percentage of neutrophils and elevated albumin
concentration (Meduri et al., 1994). Most patients
had fever 38.8°C and leukocytosis, and their ill-
ness mimicked nosocomial pneumonia. Progres-
sion of fibroproliferation to pulmonary fibrosis pro-
duced respiratory death in 15% to 40% of ARDS
patients (Zapol et al., 1979; Montgomery et al.,
1985; Suchyta et al., 1992).

Collagen Vascular Disease

Systemic Lupus Erythematosus

Systemic lupus erythematosus (SLE) has a
prevalence of 15 to 50 per 100,000 population in
urban areas of the United States (Fessel, 1974). It is
the most likely collagen vascular disease to mimic
pneumonia. Lupus-associated pneumonitis has been
reported to occur in 1% to 4% of individuals with
SLE, with more severe pulmonary disease appear-
ing in younger patients (Weidemann & Mathay,
1989; Cervera et al., 1993).

The syndrome of acute lupus pneumonitis can
occur either in patients with chronic or newly diag-
nosed SLE. Patients present with fever, cough, dys-
pnea, tachycardia, tachypnea, and hypoxemia (Orens
et al., 1994). The chest x-ray shows parenchymal
disease which can be unilateral or bilateral (Orens
et al., 1994). Effusions from coincident pleural in-
volvement may be present (Good et al., 1983). In-
fection has to be ruled out before immunosuppres-
sive therapy can be started. FOB with protected
specimen brush quantitative culture and broncho-
alveolar lavage should be considered early. Trans-
bronchial biopsy will show only nonspecific in-
flammation in the majority of cases. Pulmonary
hemorrhage is a well-recognized complication of
SLE pneumonitis. When hemorrhage occurs, the
mortality may be as high as 70% (Leatherman et al.,
1984). The presence of antiphospholipid antibodies
in SLE are associated with an increased incidence

Diagnosis/Treatment
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of thromboembolism (Love & Santoro, 1990). In
patients with SLE, the prevalence for lupus anti-
coagulant was 34% and anticardiolipin antibody
44% (Love & Santoro, 1990).

The most characteristic laboratory abnormal-
ity is an antinuclear antibody liter 1:160 which is
found in 96% of patients with SLE. The diagnostic
serologic finding is an elevation of the percent
DNA binding to 15%. SLE pneumonitis is diag-
nosed when there is an appropriate clinical syn-
drome and diagnostic serologic tests are positive in
the absence of infection and pulmonary edema sec-
ondary to congestive heart failure or renal failure.
Lupus pneumonitis usually responds rapidly to the
administration of prednisone, 1 mg/kg/day. Occa-
sionally, symptoms will recur and azathioprine or
cyclophosphamide may have to be used.

Polymyositis and Dermatomyositis

The incidence of polymyositis (PM) and der-
matomyositis (DM) is estimated to be 2 to 3 pa-
tients per 100,000 population. Women are affected
twice as often as men. The most common presenta-
tion is an insidious progression of muscular weak-
ness, muscle pain (20% of patients), and dysphagia.
The skin changes of dermatomyositis include ery-
thema, maculopapular eruption, eczematous der-
matitis, and rarely, exfoliative dermatitis. PM and
DM are associated with neoplasia in 8% of cases.

The incidence of lung disease in patients with
PM and DM has been reported as high as 45%
(Sandbank et al., 1966). Pulmonary involvement
has been estimated to precede muscle disease in at
least one third of the reported cases and is not
correlated with the severity of extrapulmonary
manifestations (Weidemann & Matthay, 1989;
Dickey & Myers, 1984). Pulmonary symptoms in-
clude nonproductive cough and insidiously pro-
gressive dyspnea. Fevers may be present and are
usually associated with a more acute onset of symp-
toms (Weidemann & Matthay, 1989). Rales are
common, but clubbing is absent (Dickey & Myers,
1984). X-ray findings are most often bilateral, par-
enchymal infiltrates predominant in the lower lobes
(Tazelaar et al., 1990). Pulmonary function testing
shows mild to severe decreases in total lung capac-
ity and diffusing capacity (Tazelaar et al., 1990).

The presence of air space disease in a patient

with PM or DM raises the possibility of noninfec-
tious inflammation. FOB should be performed to
exclude infection and tumor. In a patient with PM
or DM that presents with pulmonary infiltrates, a
search for skin rash or muscle weakness, including
dysphagia, should be undertaken, and serum cre-
atine phosphokinase measured. Electromyography
and/or muscle biopsy should be performed in sus-
pect cases. Lung biopsy is nonspecific and does not
add materially to FOB in managing these patients.

Mixed Connective Tissue Disease

Mixed connective tissue disease shares clini-
cal characteristics with SLE, progressive systemic
sclerosis, PM and DM, and rheumatoid arthritis.
Pulmonary disease is common, occurring in up to
85% of patients (Sullivan et al., 1984). Pulmonary
involvement can manifest as pneumonitis, severe
interstitial disease, pulmonary hypertension, pul-
monary embolism, pulmonary hemorrhage, and/or
diaphragmatic dysfunction.

Drug-Induced Pulmonary Disease

Patients with drug-induced pulmonary disease
frequently present with fever. When fever and infil-
trate occur acutely, the illness mimics infection.
Table 2 lists most of the drugs known to cause
diffuse lung injury (Winterbauer & Hammar, 1988).
The clinical presentation begins with fever, fol-
lowed by nonproductive cough and dyspnea. These
symptoms may precede x-ray changes. Anorexia
and weight loss are common. The physical exam-
ination has few abnormalities. Clubbing is absent.
Auscultation of the lungs may be normal or disclose
crackles. The chest x-ray may be normal at the
onset of symptoms, but then progress in an asym-
metrical fashion. The infiltrates frequently localize
to one area, mimicking a pneumonia. The progres-
sion of pulmonary infiltrate is insidious. A high-
resolution CT scan helps to define the parenchymal
disease but has little diagnostic specificity. The his-
tology of drug-induced diffuse lung disease is var-
ied and nonspecific. The changes seen include al-
veolitis, granulomata, myxoid fibroproliferative
change, bronchiolitis, and interstitial fibrosis. Vas-
culitis is rare.
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FOB should be performed in patients sus-
pected of having drug-induced parenchymal lung
disease to eliminate the possibilities of tumor and
infection. The bronchoalveolar fluid reveals an in-
crease in either neutrophils and/or lymphocytes.
Lymphocyte subset analysis shows a predominance
of T cells, frequently with a CD4/CD8 ratio 1.

Hypersensitivity Pneumonitis

Clinical Presentation

Hypersensitivity pneumonitis is a diffuse par-
enchymal inflammatory disease caused by repeated
inhalation of organic dusts containing protein parti-
cles of animal or plant origin (Ramazzini, 1940).
Although many people are exposed to these anti-
gens, only a few develop disease (Table 3). For

example, in some farming communities, the preva-
lence of farmer’s lung, the most common type of
extrinsic allergic alveolitis, ranges from 1% to 8%
of the population (Grant et al., 1972). This low
incidence contrasts with that of pigeon-breeder´s
disease, which occurs in 6% to 15% of those who
raise pigeons (Reed et al., 1965).

Typical symptoms include cough, fever, tight-
ness of the chest, malaise, and body aches (Sharma,
1991). These symptoms appear 8 to 24 hours after
the most recent exposure to the offending antigen
(Sharma, 1991). Many patients are unaware of a
relationship between their symptoms and a specific
exposure. Occasionally, the symptom complex is
mistaken for an episode of flu or walking pneu-
monia. Expectoration is scanty and hemoptysis is
rare. Examination of the lungs reveals fine crackles.
The attack usually lasts 12 to 48 hours.

The chest x-ray may be normal at this stage. A
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study of mushroom worker’s lung showed only 8%
had an abnormal chest x-ray initially (Stolz et al.,
1976). The initial radiograph changes are bilateral
ground-glass haziness with loss of definition of the
pulmonary vessels, fine nodular shadows varying
from 1 mm to 4 mm in diameter, and reticular
shadows. High-resolution CT is more sensitive than

plain chest roentgenogram in demonstrating the
disease. The diffuse ground-glass pattern seen is
suggestive of but not specific to hypersensitivity
pneumonitis.

In some patients, repeated exposure leads to
chronic illness and pulmonary fibrosis. The clinical
episodes are less dramatic and the patient experi-
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ences only progressive dyspnea with or without
coughing. Cyanosis may occur. Finger clubbing is
rare. Ultimately, chronic irreversible pulmonary fi-
brosis may lead to polycythemia and cor pulmo-
nale. This stage is characterized by chronic diffuse
interstitial fibrosis with coarse reticulonodular infil-
trates, especially in the upper- and mid-lung zones.
The lungs shrink and show traction bronchiectasis.
Selective upper-lung volume loss was found in 46%
of patients in one study (Hapke et al., 1968).

Diagnosis/Treatment

The diagnosis depends on the history of expo-
sure to a recognized antigen, the presence of spe-
cific serum precipitating antibodies to the antigen,
intermittent or recurrent symptoms, bronchoalveo-
lar lavage fluid demonstrating lymphocytosis with a
CD4/CD8 ratio 1, and a good response to antigen
avoidance and/or corticosteroids. Skin tests are of
no value. Inhalational challenge with the offending
antigen is diagnostic, but rarely necessary, and may
be dangerous. Such tests should be performed only
by experts in the technique. The potential dangers
of challenge combined with lack of commercially
available standardized antigens preclude routine
use of the technique. Avoidance of exposure fol-
lowed by absence of symptoms may be evidence of
cause and effect. In the rare situation where the
diagnosis remains obscure, open-lung biopsy could
be performed.

The most important treatment is avoidance of
the antigen. Minor symptoms can be treated with
anti-inflammatory drugs and bronchodilators. In se-
vere cases, corticosteroids for 2 to 4 weeks can
achieve resolution of clinical, functional, and radio-
logical findings. A small number of patients will
develop cor pulmonale from progressive parenchy-
mal fibrosis.

Granulomatous Vasculitis

Wegener´s Granulomatosis

Wegener’s granulomatosis (WG) consists of a
triad of (1) necrotizing granulomatous inflamma-
tion and vasculitis involving the upper and lower

respiratory tract, (2) a generalized vasculitis affect-
ing arteries and veins, and (3) glomerulonephritis.
Classic Wegener’s granulomatosis commonly pre-
sents with upper respiratory tract disease which
may include destructive lesions of the nasal septum,
sinusitis, chronic otitis media, and occasionally lar-
yngitis. The most frequent lower respiratory tract
symptoms are cough, chest pain, dyspnea, and oc-
casionally hemoptysis. Patients with Wegener´s
granulomatosis are often febrile and may have ar-
thralgias, skin rashes, conjunctivitis, pericarditis,
and central nervous system disease.

These patients characteristically have a high
erythrocyte sedimentation rate, leukocytosis, ele-
vated serum IgG and IgA levels, a low titer rheuma-
toid factor, and occasionally cryoglobulins in their
serum. An initial presentation with renal failure is
relatively uncommon, although an abnormal urinary
sediment is a common finding. Chest radiographs
most frequently show multiple well-demarcated pe-
ripheral nodules, but multiple patterns can be seen,
including segmental or lobar consolidalion and dif-
fuse reticulonodular infiltrates.

The diagnosis of Wegener’s granulomatosis
was advanced significantly with recognition of anti-
neutrophil cytoplasmic autoantibodies (ANCAs).
These antibodies react against lysosomal enzymes
present in myeloid cells (Goldschmeding et al.,
1989). Using indirect immunofluorescent tech-
niques on alcohol-fixed neutrophils, two types of
immunofluorescent staining patterns have been
identified: (1) a pattern in which the staining is
predominantly in a cytoplasmic distribution (Anti-
PR-3); and (2) a perinuclear fluorescent pattern
which is an artifact of ethanol fixation that results
in rearrangement of positively charged granules
around and on negatively charged nuclear mem-
brane (anti-MPO). PR-3 antibodies recognize a sol-
uble 29-kd serine protease (proteinase-3) in the
lysosomal granules of neutrophils and monocytes
(Jennette et al., 1990). MPO antibodies recognize
other lysosomal antigens, including myeloperox-
idase, elastase, cathepsin-G, lactoferrin, and lyso-
zyme (Roberts, 1992). Anti-PR-3 has a high speci-
ficity for Wegener´s granulomatosis (Specks &
Homburger, 1994). Anti-MPO has been observed in
a wide spectrum of disease, including inflammatory
bowel disease, autoimmune liver disease, and rheu-
matoid arthritis (Gal et al., 1994).
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Diagnosis

The diagnosis of WG is established when a
characteristic clinical syndrome is accompanied by
typical pathologic features on a biopsy specimen.
The American College of Rheumatology criteria
for WG is a patient with vasculitis (tissue or an-
giographically demonstrated) and any two of the
following four findings: (1) painful or painless oral
ulcers or purulent or bloody nasal discharge; (2)
chest radiograph showing the presence of nodules,
fixed infiltrates, or cavities; (3) microhematuria (
five red blood cells per high power field) or red cell
casts in urine sediment; and (4) histologic changes
showing granulomatous inflammation within the
wall of an artery or in the perivascular or extrava-
scular area (Gaulard et al., 1988). These criteria had
a sensitivity of 88% and specificity of 92% in rec-
ognizing WG (Gaulard et al., 1988). ANCA was not
used in developing these criteria. The presence of
anti-PR-3 appears to be a highly specific and mod-
erately sensitive marker of WG, and when present
in a patient with typical clinical features it may
obviate the need for histologic confirmation.

For histologic confirmation an open-lung bi-
opsy is the procedure of choice. The patchy nature
of the infiltrate makes diagnosis difficult. The kid-
ney is a poor site to sample for it rarely yields
diagnostic histology. Biopsy of an upper airway
lesion can confirm WG, but nonspecific inflamma-
tion does not rule out the diagnosis.

Treatment

The best treatment for WG currently is oral
cyclophosphamide (2 mg/kg/day) and prednisone
(initially 1 mg/kg/day) (Fauci et al., 1983; Guinee et
al., 1994). Among patients who achieve remission
after receiving standard therapy, conversion from
daily to alternate-day prednisone usually occurs at
approximately 3 months (Hoffman et al., 1992).
Cyclophosphamide should be continued for at least
one full year after the patient is in complete remis-
sion (Fauci et al., 1983; Hoffman et al., 1992). This
treatment results in marked improvement or partial
remission in 91% of patients and complete remis-
sion in 75% of patients (Hoffman et al., 1992).
Although some patients achieve complete remis-
sion within a few months, the median time to

achieve remission is 12 months (Hoffman et al.,
1992).

Churg-Strauss Syndrome

Patients with Churg-Strauss Syndrome (CSS)
have a triad of asthma, blood eosinophilia, and
systemic vasculitis (Churg & Strauss, 1951). The
central/peripheral nervous system and gastrointes-
tinal tract are common extrathoracic sites of in-
volvement. Three clinical phases of CSS have been
postulated (Lanham et al., 1984). The first is a pro-
dromal allergic phase, which may persist for years,
consisting of allergic rhinitis, nasal polyposis, and
asthma. The second phase is characterized by the
onset of peripheral blood and tissue eosinophilia,
frequently causing a syndrome resembling Löffler’s
syndrome, or chronic eosinophilic pneumonia. The
eosinophilic infiltrative disease may remit and recur
over years before the third phase, consisting of
systemic vasculitis, is reached. Men and women are
equally affected. Chest radiographs usually show
pulmonary infiltrates that are patchy and sometimes
transient, although occasionally large and small
noncavitary nodules or diffuse pulmonary infil-
trates are seen. Pleural effusions occur in about one
third of the patients, and hilar lymph node enlarge-
ment has also been noted. In some patients, angio-
grams show hepatic or renal aneurysms resembling
those seen in polyarteritis nodosa.

There is often a significant elevation in IgE
level, and it may correlate with disease activity.
Low titers of rheumatoid factor have also been
noted, and most patients have an elevated erythro-
cyte sedimentation rate and mild anemia. Comple-
ment levels are usually in the normal range.

Diagnosis

The histologic triad of tissue infiltration with
eosinophils, necrotizing vasculitis, and extravascu-
lar granuloma formation does not need to be present
if one or more of these features are documented in
patients with typical clinical features (Lanham et
al., 1984). The American College of Rheumatology
developed six diagnostic criteria for the diagnosis
of CSS in a patient with documented vasculitis:
(1) asthma, (2) eosinophilia 10% on differential
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white blood cell count, (3) mononeuropathy (in-
cluding multiplex) or polyneuropathy, (4) nonfixed
pulmonary infiltrates on roentgenography, (5) para-
nasal sinus abnormality, and (6) biopsy containing
a blood vessel with extravasculareosinophils (Masi
et al., 1990). The presence of four or more of these
criteria in a patient with documented vasculitis
yielded a sensitivity of 85% and a specificity of
99% in recognizing CSS (Masi et al., 1990). In a
patient with well-documented systemic vasculitis
the combination of asthma, eosinophilia 10% on
differential white blood cell count, and history of
documented allergy (allergic rhinitis, food or con-
tact hypersensitivity) other than asthma or drug
sensitivity was 95% sensitive and 99% specific for
CSS (Masi et al., 1990). In cases of suspected CSS,
extrathoracic biopsy sites such as skin, gastrointes-
tinal tract, or peripheral nerve should be considered
prior to lung biopsy.

Treatment

CSS responds well to steroids. Allergic symp-
toms and eosinophilia improve rapidly with the
vasculitic component requiring treatment for sev-
eral weeks to subside. A short time interval from
onset of asthma to development of vasculitis is
associated with a worse prognosis (Chumbley et al.,
1977; Lanham et al., 1984). Asthma usually persists
after the resolution of the vasculitic illness with
corticosteroids. The therapy of choice is prednisone
with an initial dose of 1 mg/kg/day until a clinical
response is attained. At that point the dose is ta-
pered. Some patients will require the addition of
oral cyclophosphamide at a dose of 2 mg/kg/day
(Leavitt & Fauci, 1986).

Chronic Eosinophilic Pneumonia

Clinical Presentation

Women are affected by chronic eosinophilic
pneumonia twice as often as men, with a peak
incidence in the third decade of life. Preexisting
atopic disease occurs in 50% of patients, with
asthma being the most common manifestation.
Asthma typically exists for years prior to symptoms
of chronic eosinophilic pneumonia. Many patients

are cigarette smokers. Most patients will present
with a subacute respiratory illness of approximately
6 months’ duration, with symptoms of nonproduc-
tive cough (90%), dyspnea (57%), fever (87%), and
weight loss (57%) (Matsuse et al., 1997). The
pathologic changes seen on open-lung biopsy are
an intra-alveolar accumulation of eosinophils and
histiocytes (Jederlinic et al., 1988).

Diagnosis/Treatment

Peripheral pulmonary infiltrates, an increase in
blood eosinophils, bronchoalveolar lavage fluid eo-
sinophilia, and transbronchial biopsy showing an
eosinophilic parenchymal infiltrate are strongly
supportive of chronic eosinophilic pneumonia. The
presence of 30% eosinophils in the broncho-
alveolar lavage cell differential is consistent with,
although not diagnostic of, chronic eosinophilic
pneumonia, but parenchymal infiltration with eo-
sinophils on transbronchial biopsy is diagnostic. An
open-lung biopsy is rarely needed (Carrington et
al., 1969).

These patients usually respond promptly and
completely to corticosteroids. Their response to
low-dose corticosteroids is so dramatic that 10 mg
of prednisone daily has been suggested as a thera-
peutic trial. If chronic eosinophilic pneumonia is
present, there should be a dramatic, immediate re-
sponse, usually within 3 to 5 days. Therapy of at
least 6 months duration is often required to avoid
relapse.

Summary

Infectious pneumonia and noninfectious pneu-
monia mimics frequently have overlapping symp-
tom complexes and chest roentgenographic pat-
terns. The initial evaluation of such patients should
include a careful search for extrathoracic disease
manifestations, exposure to hypersensitivity anti-
gens, and recent medications, as well as recognition
of risk factors for venous thrombosis/pulmonary
embolism. Failure of the patient to respond to anti-
biotic therapy frequently is the first clue to the
presence of a pneumonia mimic. Patients who dem-
onstrate roentgenographic progression and fail to
show symptomatic improvement after 1 week of
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antimicrobial therapy or roentgenographic im-
provement after 2 weeks of treatment should be
evaluated for mimics of pneumonia.

The diagnostic sequence to search for pneu-
monia mimics does not lend itself to a simple algo-
rithm. Patients with multi-system disease should
have serologic testing to check for collagen vascular
disease and Wegener´s granulomatosis. The recom-
mended diagnostic sequence for pulmonary embol-
ism is ultrasound of the lower extremities (to detect
deep venous thrombosis), ventilation–perfusion
lung scans, and pulmonary angiography. Anti-
coagulation may be started at any point along the
three-test sequence depending on the results. Imag-
ing techniques are of limited help in the diagnosis
of mimics of pneumonia. The exceptions are a tho-
racic CT scan which may be helpful in recognizing
radiation pneumonitis by defining the sharp borders
of the radiodensities corresponding to the margins
of the radiation port, the high-resolution CT ground-
glass appearance of hypersensitivity pneumonitis,
and pulmonary angiograph for pulmonary embolism.
FOB with bronchoalveolar lavage, transbronchial
biopsy, and cultures for multiple pathogens should
be done in many patients suspected of having pneu-
monia mimics. A surgical lung biopsy will be neces-
sary in only a small fraction of patients. Recognition
of pneumonia mimics is imperative. Most of the
diseases described show a good response to appro-
priate therapy. The therapies used are widely dispa-
rate and proper selection requires accurate diagnosis.
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