
consist of upper respiratory tract infections caused by viruses 
(common cold, pharyngitis), but bacterial, viral, mycoplasmal, 
and fungal infections of the lung (pneumonia) account for 
an enormous amount of morbidity and are responsible for 
2.3% of all deaths in the United States. Pneumonia can be 

parenchyma.
Pulmonary antimicrobial defense mechanisms are 

described in Chapter 8. Pneumonia can result whenever 
these local defense mechanisms are impaired or the systemic 
resistance of the host is lowered. Factors that impair resis

treatment with immunosuppressive agents, and leukopenia. 
Local pulmonary defense mechanisms may also be com
promised by many factors, including:

 as a result of altered 
sensorium (e.g., coma), anesthesia, neuromuscular dis
orders, drugs, or chest pain, any of which may lead to 
aspiration of gastric contents.
Dysfunction of the mucociliary apparatus, which can be 
caused by cigarette smoke, inhalation of hot or corrosive 
gases, viral diseases, or genetic defects of ciliary function 
(e.g., immotile cilia syndrome).
Accumulation of secretions in conditions such as cystic 

Interference with the phagocytic and bactericidal activities of 
alveolar macrophages by alcohol, tobacco smoke, anoxia, 
or oxygen intoxication.
Pulmonary congestion and edema.

Defects in innate immunity (including neutrophil and 

cally lead to an increased incidence of infections with 
pyogenic bacteria. Germline mutations in MyD88 (an adaptor 

activation of the transcription factor nuclear factor kappa 
B]) are also associated with destructive bacterial 

mediated immune defects (congenital and acquired) lead 
to increased infections with intracellular microbes such as 
mycobacteria and herpesviruses as well as with microorgan
isms of very low virulence, such as the fungus Pneumocystis 
jiroveci.

Several other points should be emphasized. First, to 
paraphrase the French physician Louis Cruveilhier in 1919 

additional infection executes.” The most common cause of 

pneumonia. Second, although the portal of entry for most 
bacterial pneumonias is the respiratory tract, hematogenous 
seeding of the lungs from another organ may occur and 

Finally, many patients with chronic diseases acquire terminal 
pneumonia while hospitalized (nosocomial infection) because 
of several factors: bacteria common to the hospital environ
ment may have acquired resistance to antibiotics; opportuni
ties for spread are increased; invasive procedures, such as 
intubations and injections, are common; and bacteria may 
contaminate equipment used in respiratory care units.

if no pathogen can be isolated (which occurs in about 50% 
of cases), by the clinical setting in which the infection occurs. 

Most cases begin with respiratory symptoms, principally 
hemoptysis, and radiographic evidence of focal pulmonary 
consolidations. Soon, manifestations of glomerulonephritis 
appear, leading to rapidly progressive renal failure. The 
most common cause of death is uremia. The once dismal 
prognosis for this disease has been markedly improved by 
intensive plasmapheresis. This procedure is thought to be 

and possibly other mediators of immunologic injury. 
Simultaneous immunosuppressive therapy inhibits further 
antibody production, ameliorating both lung hemorrhage 
and glomerulonephritis.

Previously called Wegener granulomatosis, this autoimmune 
disease most often involves the upper respiratory tract and/
or the lungs, with hemoptysis being the common presenting 
symptom. Its features are discussed in Chapter 11. Here, it 

provide the only tissue available for diagnosis. Since the 
amount of tissue is small, necrosis and granulomatous 
vasculitis might not be present. Rather, the diagnostically 
important histologic features are capillaritis and scattered, 
poorly formed granulomas (unlike those of sarcoidosis, 

Respiratory tract infections are more frequent than infections 
of any other organ and account for the largest number of 
workdays lost in the general population. The vast majority 

membrane antibodies is unknown. In addition to autoreactive 
B cells, some experimental evidence suggests that T cells 

participating directly in glomerular damage and crescent 
formation. As with other autoimmune disorders, there is an 

an enormous amount of morbidity and are responsible for 
2.3% of all deaths in the United States. Pneumonia can be 

parenchyma.
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bacterial than viral infections and has some predictive value, 

tory response syndrome (SIRS) (Chapter 4).
Often, a bacterial infection follows an upper respiratory 

tract viral infection. Bacterial invasion of the lung paren

logic agent, the host reaction, and the extent of involvement, 
determine the precise form of pneumonia. Predisposing 
conditions include extremes of age, chronic diseases (conges
tive heart failure, COPD, and diabetes), congenital or 

splenic function. The latter puts the patient at risk for infec
tion with encapsulated bacteria such as pneumococcus.

Streptococcus pneumoniae, or pneumococcus, is the most 
common cause of community-acquired acute pneumonia. 

in the diagnosis of acute pneumonia. The presence of numer

mococcal pneumonia, but it must be remembered that S. 
pneumoniae

less sensitive (in the early phase of illness, only 20% to 30% 
of patients have positive blood cultures). Pneumococcal 
vaccines containing capsular polysaccharides from the 
common serotypes are used in individuals at high risk for 
pneumococcal sepsis.

ism that occurs in encapsulated and nonencapsulated forms. 
There are six serotypes of the encapsulated form (types a to 
f), of which type b is the most virulent. Antibodies against the 
capsule protect the host from  infection; hence 
the capsular polysaccharide b is incorporated in the widely 
used vaccine against . With routine use of H. 

 vaccines, the incidence of disease caused by the 

with nonencapsulated forms, also called nontypeable forms, 
are increasing. These are less virulent and tend to spread 
along the surface of the upper respiratory tract, producing 
otitis media (infection of the middle ear), sinusitis, and bron
chopneumonia. Neonates and children with comorbidities 

are at high risk for development of invasive infection.
 pneumonia, which may follow a viral 

respiratory infection, is a pediatric emergency and has a 
high mortality rate. Descending laryngotracheobronchitis 
results in airway obstruction as the smaller bronchi are 

phils, similar to that seen in pneumococcal pneumonias. 
Pulmonary consolidation is usually lobular and patchy but 

a vaccine became widely available,  was a 
common cause of suppurative meningitis in children up to 

The latter considerably narrows the list of suspected patho
gens, providing a guide for empirical antimicrobial therapy. 
As Table 15.7 indicates, pneumonia can arise in seven distinct 
clinical settings (“pneumonia syndromes”), and the impli

tion in otherwise healthy individuals that is acquired from 

pneumonia). It may be bacterial or viral. Clinical and 
radiologic features are usually insensitive in differentiating 

tion in otherwise healthy individuals that is acquired from tion in otherwise healthy individuals that is acquired from 

pneumonia). It may be bacterial or viral. Clinical and pneumonia). It may be bacterial or viral. Clinical and pneumonia). It may be bacterial or viral. Clinical and 
radiologic features are usually insensitive in differentiating 
pneumonia). It may be bacterial or viral. Clinical and 
radiologic features are usually insensitive in differentiating 

tory response syndrome (SIRS) (Chapter 4).
Often, a bacterial infection follows an upper respiratory Often, a bacterial infection follows an upper respiratory 

tract viral infection. Bacterial invasion of the lung parentract viral infection. Bacterial invasion of the lung paren
Often, a bacterial infection follows an upper respiratory 

tract viral infection. Bacterial invasion of the lung parentract viral infection. Bacterial invasion of the lung paren

logic agent, the host reaction, and the extent of involvement, 
determine the precise form of pneumonia. Predisposing determine the precise form of pneumonia. Predisposing 
conditions include extremes of age, chronic diseases (congesconditions include extremes of age, chronic diseases (conges
tive heart failure, COPD, and diabetes), congenital or tive heart failure, COPD, and diabetes), congenital or 

splenic function. The latter puts the patient at risk for infecsplenic function. The latter puts the patient at risk for infecsplenic function. The latter puts the patient at risk for infec
tion with encapsulated bacteria such as pneumococcus.
splenic function. The latter puts the patient at risk for infec

Streptococcus pneumoniae, or pneumococcus, is the most Streptococcus pneumoniae, pneumococcus,
common cause of community-acquired acute pneumonia.common cause of community-acquired acute pneumonia.

in the diagnosis of acute pneumonia. The presence of numerin the diagnosis of acute pneumonia. The presence of numerin the diagnosis of acute pneumonia. The presence of numer

mococcal pneumonia, but it must be remembered that S. mococcal pneumonia, but it must be remembered that 
pneumoniaepneumoniae
mococcal pneumonia, but it must be remembered that 

ism that occurs in encapsulated and nonencapsulated forms. 
There are six serotypes of the encapsulated form (types a to 
f), of which type b is the most virulent. Antibodies against the 

otitis media (infection of the middle ear), sinusitis, and bron
chopneumonia. Neonates and children with comorbidities chopneumonia. Neonates and children with comorbidities 

are at high risk for development of invasive infection.
 pneumonia, which may follow a viral 

respiratory infection, is a pediatric emergency and has a respiratory infection, is a pediatric emergency and has a 
high mortality rate. Descending laryngotracheobronchitis 



Mycoplasma infections are particularly common among 
children and young adults. They occur sporadically or as 
local epidemics in closed communities (schools, military 
camps, and prisons).

5 years of age.  also causes an acute, purulent 
conjunctivitis (pink eye) in children and, in predisposed 
older patients, may cause septicemia, endocarditis, pyelo
nephritis, cholecystitis, and suppurative arthritis. Finally, 

 is the most common bacterial cause of acute 
exacerbations of COPD.

Moraxella catarrhalis is recognized as a cause of bacterial 
pneumonia, especially in the elderly. It is the second most 
common bacterial cause of acute exacerbation of COPD. 
Along with S. pneumoniae and  
is one of the three most common causes of otitis media in 
children.

Staphylococcus aureus is an important cause of secondary 
bacterial pneumonia in children and healthy adults following 
viral respiratory illnesses (e.g., measles in children and 

pneumonia is associated with a high incidence of complica
tions, such as lung abscess and empyema. Intravenous drug 
users are at high risk for development of staphylococcal 
pneumonia in association with endocarditis. It is also an 

Klebsiella pneumoniae

and malnourished people, particularly chronic alcoholics. Thick, 

the organism produces an abundant viscid capsular polysac

Although Pseudomonas aeruginosa most commonly causes 

patients. It is common in patients who are neutropenic, and 
it has a propensity to invade blood vessels with consequent 
extrapulmonary spread. Pseudomonas septicemia is a very 
fulminant disease.

Legionella pneumophila is the agent of legionnaires’ disease, 
the form of pneumonia caused by this organism. It also 

systems of domestic (potable) water supplies. It is transmitted 
by either inhalation of aerosolized organisms or aspiration 
of contaminated drinking water. Legionella pneumonia is 
common in individuals with predisposing conditions such 
as cardiac, renal, immunologic, or hematologic disease. 
Organ transplant recipients are particularly susceptible. It 
can be quite severe, frequently requiring hospitalization, 
and immunosuppressed patients have fatality rates of up 
to 50%. The diagnosis can be made rapidly by detecting 
Legionella DNA in sputum using a polymerase chain reaction 

Legionella antigens 
in the urine; culture remains the diagnostic gold standard, 
but takes 3 to 5 days.

nephritis, cholecystitis, and suppurative arthritis. Finally, 
 is the most common bacterial cause of acute 

exacerbations of COPD.
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of the endosome triggers a conformation change in hemag
glutinin that allows the viral envelope to fuse with the host 
cell membrane, releasing the viral genomic RNAs into the 
cytoplasm of the cell. Neuraminidase in turn facilitates the 
release of newly formed virions that are budding from 
infected cells by cleaving sialic acid residues. Neutralizing 
host antibodies against viral hemagglutinin and neuramini
dase prevent and ameliorate, respectively, infection with 

RNAs, each encoding one or more proteins. The RNAs are 
packaged into helices by nucleoproteins that determine the 

mutations that alter antigenic epitopes on the viral hemag
glutinin and neuraminidase proteins. These antigenic changes 
(antigenic drift)

produced in members of the population in response to prior 

members of the population are at least partially resistant 
to infection. By contrast, pandemics, which are longer and 
more widespread than epidemics, occur when both the 
hemagglutinin and the neuraminidase genes are replaced 

(antigenic shift). In this instance, essentially all individuals 

If the host lacks protective antibodies, the virus infects 
pneumocytes and elicits several cytopathic changes. Shortly 
after entry into pneumocytes, the viral infection inhibits 
sodium channels, producing electrolyte and water shifts 

is followed by the death of the infected cells through several 
mechanisms, including inhibition of host cell messenger 
RNA translation and activation of caspases leading to 

accumulation and releases “danger signals” that activate 
resident macrophages. In addition, prior to their death, 

mediators, including several chemokines and cytokines, 

released from epithelial cells and macrophages activate the 
nearby pulmonary endothelium and serve as chemoat
tractants for neutrophils, which migrate into the interstitium 

but more often severe pulmonary disease stems from a 
superimposed bacterial pneumonia. Of these, secondary 
pneumonias caused by S. aureus are particularly common 

Control of the infection relies on several host mechanisms. 
The presence of viral products induces innate immune 
responses in infected cells, such as the production of 

the MX1 gene, which encodes a guanosine triphosphatase 
that interferes with viral gene transcription and viral rep
lication. As with other viral infections, natural killer cells 
and cytotoxic T cells can recognize and kill infected host 
cells, limiting viral replication and viral spread to adjacent 
pneumocytes. The cellular immune response is eventually 

pneumonia are abrupt onset of high fever, shaking chills, 
and cough producing mucopurulent sputum and occasionally 
hemoptysis. When pleuritis is present it is accompanied by 
pleuritic pain and pleural friction rub. The whole lobe is 
radiopaque in lobar pneumonia, whereas there are focal 
opacities in bronchopneumonia.

istration of effective antibiotics. Appropriately treated 
patients may become afebrile with few clinical signs 48 to 

of the organism and the determination of its antibiotic 
sensitivity are the keystones of therapy. Fewer than 10% of 
patients with pneumonia severe enough to merit hospitaliza
tion now succumb, and in most instances death results from 
a complication, such as empyema, meningitis, endocarditis, 
or pericarditis, or is attributable to some predisposing 

and B, respiratory syncytial viruses, human metapneumo
virus, adenovirus, rhinoviruses, rubeola, and varicella 
viruses. Any of these agents can cause a relatively mild 
upper respiratory tract infection, recognized as the common 
cold, or a more severe lower respiratory tract infection. 
Factors that favor extension of the infection to the lung 
include extremes of age, malnutrition, alcoholism, and 
underlying debilitating illnesses.

Although the molecular details vary, all of the viruses 
that cause pneumonia produce disease through similar 
general mechanisms. These viruses have tropisms that allow 
them to attach to and enter respiratory lining cells. Viral 
replication and gene expression leads to cytopathic changes, 

ing damage and impairment of local pulmonary defenses, 
such as mucociliary clearance, may predispose to bacterial 
superinfections, which are often more serious than the viral 
infection itself.

and birds and are the major cause of pandemic and epi-

several proteins, but the most important from the vantage 
point of viral virulence are the hemagglutinin and neur
aminidase proteins. Hemagglutinin has three major subtypes 
(H1, H2, H3), while neuraminidase has two (N1, N2). Both 
proteins are embedded in a lipid bilayer, which constitutes 

important, as it serves to attach the virus to its cellular target 
via sialic acid residues on surface polysaccharides. Following 
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that interferes with viral gene transcription and viral rep
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augmented by development of antibody responses to the 
viral hemagglutinin and neuraminidase proteins.

Insight into future pandemics has come from studying 
past pandemics. DNA analysis of viral genomes retrieved 
from the lungs of a soldier who died in the great 1918 

sequences, consistent with this virus having its origin in a 

2009, was also caused by an antigenic shift involving a virus 
of swine origin. It caused particularly severe infections in 
young adults, apparently because older adults had antibodies 

protection. Comorbidities such as diabetes, heart disease, 
lung disease, and immunosuppression were also associated 
with a higher risk of severe infection.

What then might be the source of the next great pandemic? 
There is no certainty, but one concern is centered on avian 

type H5N1, has spread throughout the world in wild and 
domestic birds. Fortunately, the transmission of the current 

humans, a strain might result that is capable of sustained 

great pandemic).

Human metapneumovirus, a paramyxovirus discovered in 
2001, is found worldwide and is associated with upper and 
lower respiratory tract infections. Infections can occur in 
any age group but are most common in young children, 
elderly adults, and immunocompromised patients. Some 
infections, such as bronchiolitis and pneumonia, are severe; 
overall, metapneumovirus is responsible for 5% to 10% of 
hospitalizations and 12% to 20% of outpatient visits of 
children suffering from acute respiratory tract infections. 
Such infections are clinically indistinguishable from those 
caused by human respiratory syncytial virus and are often 

infection occurs during early childhood, but reinfections 
are common throughout life, especially in older subjects. 
Diagnostic methods include PCR tests for viral RNA. Treat
ment generally focuses on supportive measures. Although 
work is ongoing, a clinically effective and safe vaccine has 
yet to be developed.

that infect humans and several other vertebrate species. 

respiratory tract infections, while highly pathogenic ones 
may cause severe, often fatal pneumonia. An example of a 

in late 2019 in China that is producing a still evolving 
pandemic as of early 2020 (discussed in Chapter 8). Highly 

protein on the surface of pulmonary alveolar epithelial cells, 
explaining the tropism of these viruses for the lung. With 
highly pathogenic forms in susceptible hosts, typically older 
individuals with comorbid conditions, the host immune 
response and locally released cytokines often produce acute 
lung injury and ARDS.

The clinical course of viral pneumonia is extremely varied. 
Many cases masquerade as severe upper respiratory tract 

developed atypical pneumonia have few localizing symp
toms. Cough may be absent, and the major manifestations 
may consist only of fever, headache, and myalgia. The edema 

leading to hypoxemia and thus evoke symptoms out of 

Viral pneumonias are usually mild and resolve spontane
ously without any lasting sequelae. However, interstitial 
viral pneumonias may assume epidemic proportions, and 
in such instances even a low rate of complications can lead 

Health care–associated pneumonia was recently described as 
a distinct clinical entity associated with several risk factors. 
These are hospitalization of at least 2 days within the recent 

sequences, consistent with this virus having its origin in a 

2009, was also caused by an antigenic shift involving a virus 2009, was also caused by an antigenic shift involving a virus 
of swine origin. It caused particularly severe infections in 

protection. Comorbidities such as diabetes, heart disease, protection. Comorbidities such as diabetes, heart disease, 
lung disease, and immunosuppression were also associated lung disease, and immunosuppression were also associated 
with a higher risk of severe infection.
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Microaspiration, in contrast, occurs frequently in almost all 

granulomas with multinucleated foreign body giant cell 
reaction. It is usually inconsequential, but may exacerbate 

The term pulmonary abscess describes a local suppurative 
process that produces necrosis of lung tissue. Oropharyngeal 
surgical or dental procedures, sinobronchial infections, and 
bronchiectasis play important roles in their development.

Under appropriate circumstances any bacterial pathogen 
can produce an abscess; those that do so most commonly 
include aerobic and anaerobic streptococci, S. aureus, and 

occur because of the important causal role played by inhala
tion of foreign material. Anaerobic organisms normally 
found in the oral cavity, including members of the Bacteroides, 
Fusobacterium, and Peptococcus genera, are the exclusive 
isolates in about 60% of cases. The causative organisms are 
introduced by the following mechanisms:

Aspiration of infective material (the most frequent cause). 

alcohol intoxication, opioid abuse, coma, anesthesia, 
seizure disorders), severe dysphagia (e.g., neurologic 

which progresses to tissue necrosis and formation of lung 
abscess.
Antecedent primary lung infection. Postpneumonic abscess 
formations are usually associated with S. aureus, K. 
pneumoniae, and pneumococcus. Posttransplant or oth
erwise immunosuppressed individuals are at special risk.
Septic embolism. Infected emboli may arise from thrombo
phlebitis in any portion of the systemic venous circulation 
or from the vegetations of infective bacterial endocarditis 
on the right side of the heart and lodge in the lung.
Neoplasia. Secondary infection is particularly common in 
bronchopulmonary segments obstructed by a primary 
or secondary malignancy (postobstructive pneumonia).
Miscellaneous. Traumatic penetrations of the lungs; direct 
extension of suppurative infections from the esophagus, 
spine, subphrenic space, or pleural cavity; and hematog
enous seeding of the lung by pyogenic organisms all may 
lead to lung abscess formation.

When all these causes are excluded, there are still cases 
in which no discernible basis for the abscess formation can 

primary cryptogenic 
lung abscesses.

facility; attending a hospital or hemodialysis clinic; and recent 
intravenous antibiotic therapy, chemotherapy, or wound care. 

S. aureus and P. aeruginosa. These patients have a higher 

infections acquired in the course of a hospital stay. They 
are common in patients with severe underlying disease, 
immunosuppression, prolonged antibiotic therapy, or 
invasive access devices such as intravascular catheters. 
Patients on mechanical ventilation are at particularly high 
risk. Superimposed on an underlying disease (that caused 

S. aureus) 
Pseudomonas 

species) are the most common isolates. The same organisms 

negative bacilli being somewhat more common in this setting.

Aspiration pneumonia occurs in markedly debilitated 
patients or those who aspirate gastric contents either while 
unconscious (e.g., after a stroke) or during repeated vomiting. 

that predispose to aspiration. The resultant pneumonia is 
partly chemical due to the irritating effects of gastric acid 

than one organism is recovered on culture, aerobes being 
more common than anaerobes. This type of pneumonia is 
often necrotizing, pursues a fulminant clinical course, and 
is a frequent cause of death. In patients who survive, lung 
abscess is a common complication.
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species) are the most common isolates. The same organisms species) are the most common isolates. The same organisms species) are the most common isolates. The same organisms species) are the most common isolates. The same organisms 

negative bacilli being somewhat more common in this setting.

pulmonary abscess describes a local suppurative pulmonary abscess describes a local suppurative 
process that produces necrosis of lung tissue. Oropharyngeal 

can produce an abscess; those that do so most commonly 
S. aureus,

introduced by the following mechanisms:
Aspiration of infective material

Antecedent primary lung infection.

erwise immunosuppressed individuals are at special risk.
Septic embolism.

on the right side of the heart and lodge in the lung.
Neoplasia. Secondary infection is particularly common in 

or secondary malignancy 
Miscellaneous. Traumatic penetrations of the lungs; direct 



H. capsulatum infection is acquired by inhalation of dust 
particles from soil contaminated with bird or bat droppings 
that contain small spores (microconidia), the infectious form 
of the fungus. It is endemic along the Ohio and Mississippi 
rivers and in the Caribbean. It is also found in Mexico, Central 
and South America, parts of eastern and southern Europe, 
Africa, eastern Asia, and Australia. Like M. tuberculosis, H. 
capsulatum is an intracellular pathogen that is found mainly 
in phagocytes. The clinical presentations and morphologic 
lesions of histoplasmosis bear a striking resemblance to those 

primary pulmonary involvement, which may result in coin 
lesions on chest radiography; (2) chronic, progressive, second
ary lung disease, which is localized to the lung apices and 
causes cough, fever, and night sweats; (3) spread to extra
pulmonary sites, including mediastinum, adrenal glands, 
liver, or meninges; and (4) widely disseminated disease in 
immunocompromised patients. Histoplasmosis can occur 
in immunocompetent individuals but as per usual is more 
severe in those with depressed cell mediated immunity.

The pathogenesis of histoplasmosis is incompletely 
understood. The portal of entry is virtually always the lung. 
Macrophages ingest but cannot kill the organism without 

phagolysosomes and disseminate prior to the development 

controlled by Th1 helper T cells that recognize fungal 
, which activates 

macrophages and enables them to kill intracellular yeasts. 
In addition, Histoplasma induces macrophages to secrete 
TNF, which recruits and stimulates other macrophages to 
kill Histoplasma.

The manifestations of pulmonary abscesses are much like 
those of bronchiectasis and characteristically include cough, 

sanguineous sputum. Fever, chest pain, and weight loss are 

is discovered in older individuals, it is important to rule 
out an underlying carcinoma, which is present in 10% to 
15% of cases.

The course of abscesses is variable. With antimicrobial 
therapy, most resolve, leaving behind a scar. Complications 
include extension of the infection into the pleural cavity, 
hemorrhage, the development of brain abscesses or meningitis 
from septic emboli, and (rarely) secondary amyloidosis  
(type AA).

Chronic pneumonia is most often a localized lesion in the 
immunocompetent patient, with or without regional lymph 

granulomatous and is caused by bacteria (e.g., Mycobacterium 
tuberculosis) or fungi (e.g., Histoplasma capsulatum). Tuber
culosis of the lung and other organs is described in Chapter 
8. Chronic pneumonias caused by fungi are discussed here.

The diagnosis of histoplasmosis may be established by 
serologic tests for antibodies and fungal antigens, culture, 

of cases resolve spontaneously. Progressive disease or disease 
in immunocompromised patients is treated with antifungal 
agents.

Blastomyces dermatitidis
It causes disease in the central and southeastern United States; 
infection also occurs in Canada, Mexico, the Middle East, 
Africa, and India. There are three clinical forms: pulmonary 

sanguineous sputum. Fever, chest pain, and weight loss are 

those of bronchiectasis and characteristically include cough, 

sanguineous sputum. Fever, chest pain, and weight loss are sanguineous sputum. Fever, chest pain, and weight loss are 


