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Introduction 

Patients with diffuse lung disease are among the 
most desperately ill in the Intensive Care Unit 
(lCU). Clinicians caring for these patients must be 
adept at evaluating and treating disorders associ
ated with high morbidity and mortality. These dis
orders may precipitate admission to the ICU or 
complicate other processes. 

Recent advances in diagnostic imaging have 
provided insight into the pathogenesis and patho
physiology of many diffuse lung disorders. The 
availability of digital technology is improving image 
quality and availability. Collaboration between clin
icians and radiologists has never been more valu
able or convenient. 

The purpose of this chapter is to review the evalua
tion and management of diffuse lung disease in the 
critically ill, emphasizing pneumonia and non-infec
tious inflammatory processes. Technical issues 
related to imaging in the ICU are covered as well. 
Pulmonary edema and the Adult Respiratory Distress 
syndrome (ARDS) are discussed in Chapter 12. 

Imaging in the leu 

The Portable Chest Radiograph 

The portable chest radiograph is the most import
ant imaging technique in the ICU, providing indis-

pensable information [1,2]. Portable films may 
identify clinically important changes in the 
patient's condition, such as the development of 
pulmonary edema. More importantly, complica
tions such as pneumothoraces and malpositioned 
endotracheal tubes (ETTs) may be detected before 
they become clinically manifest, allowing timely 
intervention (Figure 21.1) [3,4]. The American 
College of Radiology has recommended daily chest 
films for all ICU patients receiving mechanical ven
tilation and those with acute cardiopulmonary 
problems, reserving other X-rays for specific indi
cations such as catheter placement and intubation 
(Table 21.1) [2,3]. 

Table 21.1. Recommendations for obtaining chest radiographs 
in the ICU 

Admission to the ICU 
Following procedures 

Intubation 
Placement of central venous lines and intravascular devices 
Chest tube placement 
Feeding tube placement 

Routine daily films 
Mechanically ventilated patients 
Cardiovascular instability 

Unfortunately, the portable chest radiograph is 
plagued by technical shortcomings [1,2,5]. For 
example, poor patient cooperation frequently 
degrades image quality. More importantly, in com
parison to departmental films, less powerful equip
ment is often used for portables. Shorter distances 
between the X-ray source and the patient are 
inevitable at the bedside, magnifying the appear-
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Figure 21.1. Tracheal rupture induced by malposition of the endotracheal tube. 

ance of structures such as the heart on anteroposte
rior (AP) films. High levels of scattered radiation 
can profoundly degrade image quality. 

The most important problem with the portable 
CXR is inconsistent technique [2,5]. Potential pit
falls include variable film penetration, X-ray source 
to image receptor distance, patient position (for 
example upright vs. supine), and exposing film at 
different phases of respiration. Technical variation 
makes comparison between serial radiographs dif
ficult at best. 

The quality of portable radiographs can be 
enhanced by using consistent technique [2,5] . 

Recommendations include keeping the patient in 
the same position (supine) and distance (50) from 
the equipment, removing monitoring wires and 
other artefacts, exposing at peak inspiration, using 
72-100 kVp to optimize penetration and to mini
mize scatter, and limiting exposure length to less 
than 0.1 seconds to minimize motion artefact [2]. 
The use of bucky plates to limit scattered radiation 
can improve image quality as can the use of 'wide 
latitude' film [5]. 

Some findings, such as pleural effusions and 
pneumothoraces, are intrinsically difficult to inter
pret on portable films, especially in supine patients 
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Figure 21.2. Pneumothorax in the supine. Note the hyperlucent right cardiophrenic angle. 

(Figure 21.2) [2,3,6]. The appearance of pleural effu
sions and pneumothoraces on portables have been 
well described, however, and should rarely escape 
detection (Table 21.2) [7-11]. 

Image availability is critically important when 
therapeutic decisions must be made quickly. 
Frequently, X-rays must be available to physicians 
unable to leave the patient's bedside. Electronic 
image transmission and Picture Archiving and 
Communications System (PACS) techniques may 
prove to be extremely beneficial [5]. These tech
niques allow image transmission to television
type monitors in the ICU, expediting availability. 
Simultaneous transmission to the radiologist 
allows almost instant access to both image and 
interpretation [5]. 

(1 Scanning 
The role of computerized tomography (CT) in the 
ICU is evolving [12-14]. CT scanning has provided 

Table 21.2. The radiographic appearance of pneumothoraces 
and pleural effusions on supine and semierect films 

Pneumothorax 
Sharp delineation of mediastinal structures (superior vena 

cava; cardiac border) 
Deep cardiophrenic, costophrenic, or costovertebral sulci 
Visible pericardial fat pad 
Hyperlucent upper quadrant of abdomen 
Double diaphragm sign 
Hyperlucent hemithorax 
Displaced anterior junction line 

Pleural effusion 
Blunted costophrenic angle 
loss of hemidiaphragm silhouette 
Hemidiaphragm elevation 
Decreased visibility of lower lobe vasculature 
Accentuation of minor fissure 
Meniscus sign 
Increased homogenous density of hemithorax (large) 
Apical capping (large) 
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insight into the pathogenesis of many diffuse lung 
diseases, especially ARDS [15,16]. Compared to the 
portable X-ray, CT provides a more accurate evalua
tion of the chest. For example, CT is far more sens
itive at detecting early barotrauma (Figure 21.3). 
Similarly, CT can detect small quantities of pleural 
fluid that might go unseen on supine radiographs. 
Contrast-enhanced spiral CT is providing a new 
diagnostic strategy for detecting pulmonary embo
lism and traumatic aortic injuries [17,18J. Finally, in 
patients with inhomogenous lung disease, the CT can 
define areas to be targeted when biopsy is planned. 

At present, the use of CT is limited by cost, the 
relatively high dose of radiation required, and the 
need to transport the patient out of the ICU for 
the study. Improvements in image quality and the 
imminent availability of portable CT may stimulate 
use of this technology. 

Specific Disease States 

A wide spectrum of diffuse lung disease occurs in 
the ICU (Table 21.3). The most common are infect
ious. Others include pulmonary edema and non
infectious inflammatory processes. 

Pneumonia 

In terms of frequency, pulmonary infection is 
the most important form of lung disease managed 
by the intensivist. The presentation of pneumonia 
varies greatly, although the diagnosis always depends 

Diffuse Lung Disorders 

Figure 21.3. CT scan showing pneumothorax on 
the left which would not be seen as easily on plain 
radiograph. 

Table 21.3. Causes of diffuse pulmonary infiltrates in the ICU 

Pulmonary edema 
Congestive heart failure 
ARDS 

Pneumonia 
Community·acquired 
Nosocomial 
Aspiration 
Pneumonia in the immunocompromised host 
Fungal, mycobacterial 

Non-infectious inflammation 
Bronchiolitis obliterans organizing pneumonia (BOOP) 
Acute eosinophilic pneumonia 
Acute interstitial pneumonitis (Hamman-Rich syndrome) 
Connective tissue disease related (e.g., SLE, polymyositis, RA, 

scleroderma) 
Vasculitis (e_g., Wegener's) 
Diffuse pulmonary hemorrhage (e.g., Wegener's, SLE, 

Goodpasture's) 
Drug reactions 
Radiation pneumonitis 
Hypersensitivity pneumonitis 

Lymphangitic spread of cancer 

upon finding a new infiltrate on chest X-ray (CXR). 
From a diagnostic and therapeutic standpoint, it is 
useful to categorize pneumonia into community
acquired, nosocomial, aspiration, and that occur
ring in the immunocompromised host. 

Community-Acquired Pneumonia 

Community-acquired pneumonia (CAP) (i.e., pneu
monia acquired outside the hospital setting) is a 
common cause of admission to the ICU and remains 
a leading cause of death despite antibiotics [19,20 J. 
Approximately 4 million cases of CAP occur annu-
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ally in the United States, of which one-fifth require 
hospitalization [20]. The mortality of patients 
requiring admission to the ICU may be as high as 
25% [19,21,22]. 

The wide range of organisms which cause CAP in
cludes bacteria, viruses, and fungi. Traditionally, CAP 
has been characterized as 'typical' or 'atypical' based 
on the organisms thought to be responsible [19]. 
Thus, patients with typical pneumonia classically 
present with the acute onset of chills, fever, pleur
itic chest pain, productive cough, and lobar con
solidation on CXR. Bacteria implicated include 
Streptococcus pneumoniae, Hemophilus injluenzae, 
Staphylococcus aureus, and various Gram-negative 
bacilli. In contrast, patients with atypical pneumo
nia have fever without chills, multiple systemic 
complaints such as headache and myalgias, non
productive cough, and patchy infiltrates on CXR. 
Causative agents include viruses, Mycoplasma pneu
moniae, Chlamydia pneumoniae, and Legionella 
spp. 

Epidemiological data do not support this distinc
tion however [19,20]. In practice, the cause of 
pneumonia cannot be determined reliably on clini
cal features alone. Patients with altered immunity 
(e.g., the elderly) may lack fever or cough and have 
non-specific symptoms such as confusion and 
lethargy, despite infection with S. pneumoniae [20]. 
Radiographic characteristics are unreliable as 
well [19]. 

Epidemiological factors predict more accurately 
the organisms causing CAP [20]. Previously healthy 
people are usually infected with Pneumococcus or 
Mycoplasma. COPD makes H. injluenzae more 
likely, alcohol is associated with Klebsiella, and 
the elderly are at increased risk for gram negatives. 
The organisms most commonly implicated when 
pneumonia requires the ICU are Pneumococcus, 
Legionella, enteric Gram negatives, Mycoplasma, 
viruses, and H. injluenzae (Table 21.4) [20). In at 
least 50%, the responsible pathogen remains 
unknown despite extensive testing [19]. 
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Table 21.5. Risk factors for mortality or complicated course from 
Community Acquired Pneumonias 

Age >65 
Comorbid illness: 

CO PO (and other chronic pulmonary disease) 
Diabetes mellitus 
Chronic renal failure 
Congestive heart failure 
Chronic liver disease 
Previous hospitalization within 1 year 
Possible aspiration 
Altered mental status 
Postsplenectomy 
Chronic alcohol abuse or malnutrition 

Physical findings 
Respiratory rate> 30 
Diastolic blood pressure <60; systolic blood pressure <90 
Temperature> 38.3C; > 1 01 F 
Evidence of extrapulmonary sites of disease 
Confusion and/or decreased level of consciousness 

Laboratory findings 
WBC count <4 or >30 x 109 per Utre or absolute PMN count 

< 1 x 109 per litre 
Pao2 < 60 mm Hg or Paco2 > 50 mm Hg on room air 
Need for mechanical ventilation 
Abnormal renal function (creatinine> 1.2 or BUN> 20) 
Chest radiographic findings (e.g., > 1 lobe involved; cavity, 

rapid spread; pleural effusion) 
Anemia (Hct <30% or Hgb <9 g per dl) 
Other evidence of sepsiS or organ dysfunction (e.g., metabolic 

acidosis, OIC) 

Patients in the leu with severe CAP have a 
25%-50% mortality rate [20-22]. Predictors of poor 
outcome include advanced age, comorbidity, hospi
talization within the past year, altered mental status 
on presentation, fever above 101°F, tachypnea, low 
diastolic blood pressure, an elevated BUN, and extra
pulmonary seeding (Table 21.5) [19,23]. According to 
American Thoracic Society (ATS) guidelines, anyone 
of the following defines pneumonia as severe and 
justifies admission to the ICU [19,20]: 

respiratory rate >30 
Table 21.4. Organisms implicated in severe Community Acquired severe hypoxia (Pa02 Fi02 <250) 
Pneumonia 

S. pneumoniae 
Legionella sp. 
M. pneumoniae 
Respiratory viruses 
H. influenzae 
Miscellaneous 

Aerobic gram-negative bacilli 
M. tuberculosis 
Endemic fungi 

need for mechanical ventilation 
bilateral or multilobar infiltrates or increase in the 
size of an opacity by more than 50% within 48 hours 
of admission 
shock or the need for vasopressors 
oliguria or acute renal failure. 

The sputum gram stain and culture has played a 
traditional but sometimes misleading role in identi
fying the cause of pneumonia [20]. Sputum may be 
contaminated passing through the oropharynx, so 
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that cultured organisms, even pathogens, may not 
be the ones responsible. Nevertheless, the culture of 
certain organisms such as L. pneumophila is always 
significant [20]. Similarly, isolating an organism 
from a normally sterile site such as blood, pleural 
fluid, or cerebral spinal fluid (CSF) is diagnostic. 
Finally, identifying organisms harboring antibiotic 
resistance provides important information, espe
cially when initial treatment fails. 

Because it is difficult to identify the organism 
causing CAP, a recent ATS consensus conference 
suggested an empiric approach to antibiotics [19]. 
Initial therapy depends mostly on factors such as the 
severity of illness, age, and comorbidities [19,20]. In 
the typical, severely ill, immunocompetent patient 
with CAP, antibiotics should cover Pneumococcus 
and Mycoplasma. A reasonable regimen includes a 
second generation cephalosporin, such as cefurox
ime, and a macrolide such as erythromycin. If a 
specific organism and its sensitivities are identified 
(for example, with blood cultures), antibiotics can be 
narrowed or changed. 

Nosocomial Pneumonia 

Pneumonia is considered nosocomial when it devel
ops more than 72 hours after a patient enters a hos
pital or health care institution such as a nursing 
home [24]. Approximately 275 000 cases of noso
comial pneumonia occur annually in the United 
States [20]. Among hospital-acquired infections, 
nosocomial pneumonia has the greatest mortality, 
with death rates as high as 55% [20,24,25]. 
Nosocomial pneumonia occurs in 10-70% of 
mechanically ventilated patients, with the highest 
incidence in ARDS [20]. Pneumonia substantially 
increases mortality and ICU length of stay [24-27]. 

As with CAP, aspiration of oropharyngeal con
tents is the major mechanism precipitating noso
comial pneumonia. Other mechanisms include 
inhalation via ventilator tubing and, less commonly, 
hematogenous spread. 

Several factors predispose patients to nosocomial 
pneumonia. Lack of gastric acid, due to achlorhy
dria, H2 blockers, or antacids, promotes gastric col
onization, increasing the likelihood that aspiration 
will cause infection. Other factors include intub
ation and mechanical ventilation which interfere 
with crucial airway defenses and nasogastric tubes 
which promote gastroesophageal reflux [24]. 

Diagnosis of Nosocomial Pneumonia. It is extra
ordinarily difficult to diagnose nosocomial pneu
monia accurately, especially in patients with diffuse 
lung disease [28,29]. The clinical impression of 
pneumonia is often disproved at autopsy; in con-
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trast, many pneumonias are discovered initially on 
post-mortem [24,29]. The classic symptoms and 
signs of pneumonia - fever, sputum production, 
leukocytosis, hypoxia, X-ray changes, positive cul
tures - are all non-specific. Diagnostic uncertainty 
causes inappropriate treatment of patients who do 
not have pneumonia and inadequate treatment of 
those who do. 

Nosocomial pneumonia generally produces radio
graphic abnormalities suggesting air space disease: 
confluent opacities, air bronchograms, and loss of 
the silhouette of adjacent structures such as the 
heart and diaphragm [24]. When superimposed on 
established lung disease, however, these findings 
may be difficult to discern. Even if identified, many 
signs are non-diagnostic, and may reflect atelecta
sis, edema, aspiration, hemorrhage, or pulmonary 
infarct [24]. Remarkably, clinical history does not 
enhance the ability of radiologists to interpret the 
radiograph in this setting [30]. 

Some findings, however, may be helpful when 
interpreting the CXR. For example, consolidation 
adjacent to a fissure was 95.6% specific for pneumo
nia in one study, although not very sensitive [24,31]. 
Other relatively specific findings included air bron
chograms and cavitary lesions. Silhouette signs and 
bilateral air space densities were less useful. 

Infiltrates at the lung bases are poorly visualized 
on many portable films [24]. Techniques which may 
enhance visualization of the bases, in particular the 
retrocardiac and retrodiaphragmatic areas, include 
the use of wide-latitude film, higher kVp, and anti
scatter grids [24]. 

The role of CT in the diagnosis of pneumonia has 
received comparatively little attention. The differen
tial diagnosis of air space disease on CT is similar to 
that from chest radiographs [24]. Certain CT find
ings, however, favor pneumonia, such as infiltrates 
in non-dependent areas, which are uncommon in 
aspiration, atelectasis, and hydrostatic edema [24]. 
In addition, CT easily differentiates pleural from 
parenchymal abnormalities, and more specifically 
identifies pulmonary infarcts and atelectasis [24]. 

Sputum cultures are non-specific for infection. 
ETT specimens often reflect colonization and do not 
necessarily represent organisms in the tracheo
bronchial tree or lung parenchyma. Prolonged intu
bation promotes colonization by potential pathogens, 
minimizing the value of culture. 

Various invasive techniques, usually requiring 
bronchoscopy, may be able to diagnose pneumonia 
more accurately [32-35]. The most important are 
the protected specimen brush (PSB) and quantita
tive bronchoalveolar lavage (BAL). The PSB uses a 
plugged tip to prevent contamination as it traverses 
the bronchoscope and central airways. A wax plug is 
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expelled after the brush reaches the distal airway, 
allowing selective culture of that region. In theory, 
quantitative BAL selectively cultures the alveoli, 
avoiding contamination by airway flora. 

Most studies have defined a PSB colony count of 
2103 organisms per ml or a quantitative lavage 
colony count of 2104 per ml as diagnostic of pneu
monia, based on correlation with 'gold standards' 
such as autopsy [34]. Unfortunately, most clinical 
studies have not compared their results to this stan
dard, making assessment of diagnostic accuracy 
tenuous. Both techniques are less sensitive and 
specific in patients on antibiotics [24]. 

Non-bronchoscopic techniques, using mini
catheters to perform lavage, are becoming more 
commonplace. These catheters are easily passed 
through the ETT and guided to either lung. The 
technique does not require specialized training and 
preliminary results suggest that it is well-tolerated 
and similarly accurate [36]. 

The value of using invasive diagnostic techniques 
to diagnostic pneumonia is unproved. Similarly, it 
is unclear what impact they will have, if any, on 
patient outcome. When suspicion of pneumonia is 
high, it is inappropriate to wait for test results 
before beginning antibiotics. Since no technique is 
completely sensitive, it may be appropriate to con
tinue antibiotics, even if cultures are negative, if 
suspicion is high. An excellent debate on this topic 
was recently published [37,38]. 

Treatment and Prevention of Nosocomial Pneumonia. 
Nosocomial pneumonia must be treated vigorously. 
In contrast to CAP, gram negative bacilli, often har
boring antibiotic resistance, predominate (Table 
2l.6) [20,24]. The prevalence of gram negatives 
reflects colonization of the oropharynx and lower 
airways in patients with chronic and debilitating 

Table 21.6. Causes of nosocomial pneumonia 

Gram negative bacilli 
Pseudomonas aeruginosa 
Enterobacterspp. 
Klebsiella pneumoniae 
Serratia marcescens 
Proteus mirabilis 
Acinetobacterspp. 
Hemophilus influenzae 

Gram positive cocci 
Staphylococcus aureus 
Streptococcus pneumoniae 

Aspiration with anaerobes 
Legionella spp. 
Viruses 
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illness. In addition to gram negatives, S. aureus and 
Legionella are sometimes seen. 

A good empiric regimen, pending sensitivity 
analysis, includes a third generation cephalosporin 
(e.g., ceftazidime) plus an aminoglycoside (e.g., 
gentamicin) or quinolone (e.g., ciprofloxacin). Gram 
positive coverage (e.g., vancomycin) should be 
added if Staphylococcus is suspected. The choice of 
antibiotics should reflect local resistance patterns 
and can be modified when culture and sensitivity 
data are available. 

There is great interest in the development of tech
niques designed to prevent nosocomial pneumonia. 
Selective gut decontamination with antibiotics may 
lower the frequency of pneumonia, but there is little 
evidence that it decreases mortality [39]. Recently a 
continuous suction technique, designed to clear 
secretions above the ETT cuff, was reported to 
decrease the incidence of some forms of pneumo
nia, although not Pseudomonas [40]. Finally, certain 
agents used to prophylax against gastrointestinal 
bleeding (e.g., sucralfate), may prevent pneumonia 
by maintaining gastric acidity, in contrast to H2 
blockers [41]. All these techniques require further 
study before they can be endorsed. 

Aspiration 

Aspiration is a common cause of severe, diffuse 
lung disease [42]. It may precipitate admission 
to the ICU or complicate another process. Risk 
factors include a depressed mental status (e.g., from 
seizures, strokes, sedatives, anesthesia, alcoholism, 
etc.), neuromuscular weakness (e.g., Guillain-Barre 
syndrome, myasthenia gravis), structural lesions of 
the aero digestive tract (e.g., head and neck tumors), 
and the presence of an ETT or nasogastric tube [42]. 

Aspiration precipitates three distinct clinical syn
dromes, chemical pneumonitis, pneumonia, and 
airway obstruction [42]. The degree and type of 
lung injury depends on the volume of aspirated 
material and its composition, especially the pH, 
the presence of particulate matter, and bacterial 
load [42]. 

Chemical Pneumonitis 

Chemical pneumonitis usually results from massive 
aspiration [42]. The most famous description of 
aspiration-induced chemical pneumonitis was 
Mendelson's, published in 1946 [43]. The clinical 
response to aspiration includes tachypnea or apnea, 
hypoxia, shock, fever, and sometimes rapid progres
sion to respiratory failure [42]. Afterwards, the 
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Figure 21.4. Chest radiograph showing diffuse radiographic infiltrates due to severe community acquired pneumonia. 

course may follow one of three paths: rapid clinical 
and radiographic improvement, rapid deterioration 
and possibly death, or transient stabilization fol
lowed by complications including pneumonia or 
ARDS [42]. 

Studies in animals and humans suggest that the 
severity of lung injury correlates with the volume of 
aspirate and its compensation, including the acidity 
and the presence of particulate matter [42]. 
Aspiration of particulates can induce severe injury, 
even when the pH is relatively neutral [44]. The 
combination of low pH and particulate matter pro
duces worse injury than either factor alone [45]. 

Aspiration produces non-specific radiographic 
abnormalities, including diffuse consolidation, cavi
ties, and pleural effusions and should be suggested 
by new infiltrates in dependent lung zones. 
Abnormalities predominate in the central and lower 
lungs, the location depending on the patient's posi
tion when aspiration occurred [46]. In supine 
patients, infiltrates are predominantly perihilar, 

corresponding to the superior segments of the lower 
lobes (Figure 21.4). Infiltrates are more common on 
the right, reflecting the relatively straight path fol
lowed by the right main stem bronchus after the 
carina, contrasting to the oblique take-off on the left 
[42,43]. 

Aspiration Pneumonia 

Pneumonia does not require a large aspirate and 
depends more on the delivery of potential patho
gens [42]. In outpatients, anaerobes of the oral 
cavity predominate, including Bacteroides melanino
genicus, Fusobactrium nucleatum, Bacteroides fra
gilis, Peptostreptococcus spp, and microaerophilic 
Streptococcus [42,47-49]. These bacteria accumulate 
in especially high concentrations in patients with 
poor oral hygiene and dentition. 

In the hospital, the flora changes rapidly: mixed 
aerobic and anaerobic or exclusively aerobic infect
ions are more likely [42,47-49]. In newly hospital-
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ized, intubated patients, S. aureus, S. pneumoniae 
and H. injluenzae may be involved [42]. Afterwards, 
potential pathogens include S. aureus and gram 
negative bacilli, such as P. aeruginosa and Serratia 
spp, reflecting colonization in this population. 

Outpatient anaerobic pneumonia is generally 
more indolent than typical CAP. Patients may 
appear chronically ill, with malnutrition, anemia, 
and weight loss, although acute severe illness is poss
ible as well [50]. The sputum in anaerobic infection 
may be particularly purulent and foul-smelling. 

Aspiration pneumonia is a challenging diagnosis, 
especially since aspiration does not always produce 
infection. However, the persistence of infiltrates, 
unremitting fever, and clinical deterioration clearly 
favors pneumonia. 

Sputum culture is rarely helpful in designing 
therapy. Anaerobes are difficult to grow and often 
misidentified as 'normal flora'. Several antibiotics 
effectively treat community-acquired aspiration 
pneumonia. Given the frequency of anaerobes, clin
damycin or ampicillin are reasonable choices [50]. 
In contrast, nosocomial aspiration requires broader 
coverage, such as a third generation cephalosporin 
(e.g., ceftazidime) in addition to clindamycin or 
metronidazole. 

The Immunocompromised Host 

The immunodeficient patient with severe, diffuse 
lung disease is a unique challenge to the intensivist. 
The range of possible infectious and non-infectious 
disorders in this group greatly exceeds that in the 
immunocompetent host. Infections are often caused 
by organisms not normally considered pathogens. A 
high risk of poor outcome demands an expeditious, 
thorough evaluation [51-55]. 

The specific immune defect determines the 
type of lung disease to which a patient is subject. 
Common causes of immunodeficiency include 
human immunodeficiency virus (HIV) infection, 
immunosuppressive therapy for organ transplants, 
chemotherapy-induced neutropenia, and cortico
steroid treatment for inflammatory disorders. The 
evaluation and treatment of severe lung disease in 
HIV and bone marrow transplant (BMT) patients 
are discussed in detail here. 

HIV 

Patients with HIV are subject to many infectious 
and non-infectious lung diseases (Table 21.7) 
[56-62]. Both virulent and opportunistic organisms 
cause infection, with the latter increasing in fre-

Table 21.7. Diffuse lung disease in HIV 

Infectious 
Bacterial pneumonia 

Community-acquired pathogens 
Rhodococcus equi 
Nocardia 

Mycobacterial (especially M.Tb) 
Viral (especially CMV) 
Fungal 

Cryptococcosis 
Coccidioidomycosis 
Histoplasmosis 
Aspergillosis 
Pneumocystis carinii 

Non-infectious 
Pulmonary edema 
ARDS 
Inflammatory 

Lymphoid interstitial pneumonitis 
Non-specific interstitial pneumonitis 

Malignant 
Kaposi sarcoma' 
Non-Hodgkin'S lymphoma 

Pulmonary hemorrhage 

. The classification of KS as malignant is controversial 
"""--

473 

quency as the CD4 count drops below 200 cells 
per mm3 [56,57,63]. Non-infectious lung diseases 
are less common but important and include inter
stitial pneumonitides, Kaposi's sarcoma, and non
Hodgkin's lymphoma [64-67]. 

Utilization of the ICU for AIDS patients has long 
been controversial [58,68-70]. In the early 1980s, 
most patients with respiratory failure from PCP 
died. Although mortality for a given severity of 
illness exceeds the non-HIV population, survival is 
improving compared with the early days of the epi
demic. Mortality for those who develop respiratory 
failure despite aggressive management, however, 
remains high [59,69,71,72]. 

Despite the bewildering array of pulmonary 
diseases which AIDS patients develop, a thorough 
evaluation frequently yields a diagnosis. Pulmonary 
symptoms are usually non-specific. Instead, factors 
to consider include how fast the disorder developed, 
the CD4 count, underlying risk factors (e.g., homo
sexual, intravenous drug user), geographic disease 
patterns (i.e., for fungal diseases), and the radio
graphic appearance. 

Bacterial Pneumonia. AIDS patients are at risk 
for infection with common community-acquired 
pathogens, including Pneumococcus, H. injluenzae, 
Branhamella, Legionella, and viruses [73-75]. 
The clinical presentation may parallel non-AIDS 
patients, with chills, fever, pleuritic chest pain, and 
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Figure 21.5. Chest radiograph demonstrating involvement of the superior segment of the lower lobe due to aspiration in the supine 
patient. 

productive cough. Appropriate treatment includes a 
second generation cephalosporin such as cefurox
ime and a macrolide such as erythromycin. In the 
appropriate settings, coverage for anaerobes and 
nosocomial pathogens is indicated. 

Pneumocystis Carinii Pneumonia (PCP). Effective 
prophylaxis has decreased the incidence of 
Pneumocystis Carinii pneumonia (PCP) [59,76,77]. 
Nevertheless, approximately 20000 cases occur 
annually in the US, largely but not exclusively 
in patients with CD4 counts below 200 cells 
mm-3 [58,78]. 

Patients generally present with several weeks of 
fever, sweats, non-productive cough, and progres
sive dyspnea [58]. In mild disease, the diagnosis 
may be subtle, with clear lungs on auscultation and 
a normal chest radiograph [79]. Even at this stage, 
however, most patients have gas exchange abnor
malities, particularly exercise-induced oxygen 
desaturation [80,81]. 

As the disease progresses, frank dyspnea and res
piratory failure may develop. The physical examina
tion reveals cyanosis, tachypnea and diffuse crackles. 
In the worst cases, symptoms and signs similar to 

bacterial sepsis occur [82]. Characteristic chest X
radiographs show diffuse interstitial and often alveo
lar infiltrates (Figure 21.5) [58,83]. Less common 
findings include nodules, cavities, cysts, pneumotho
races, and focal infiltrates, especially in the upper 
lobes in patients receiving inhaled pentamidine 
prophylaxis (Figure 21.6; Figure 21.7) [58,83-87]. 
Pleural effusions are rare but described [88]. 

Although empiric therapy is occasionally advo
cated, a definitive diagnosis of PCP is mandatory in 
moderate to severe disease, since the presentation is 
not specific and co-infection may be present [89]. 
Most patients with PCP have an elevated serum 
LDH, although this is non-specific [90]. The diagno
sis ultimately depends on identifying organisms in 
pulmonary secretions obtained by induced sputum 
or bronchoscopy [91]. In patients without respira
tory failure, sputum induction is a reasonable first 
step, although the yield varies [58]. In contrast, 
bronchoscopy, especially when both BAL and trans
bronchial biopsy are performed, is almost 100% 
sensitive [58]. 

First line treatment is with trimethopriml 
sulfamethoxasole. Clinical deterioration may occur 
over the first 2-3 days and does not imply that 
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Figure 21.6. Typical presentation of PCP in AIDS patient with diffuse interstitial or alveolar infiltrates. 

Figure 21.7. Calcific changes of the lung in 
patient with PCP. 
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therapy should be changed [58]. Patients with frank 
hypoxia are at increased risk for respiratory failure. 
Early use of corticosteroids in patients with a 
Pao2 <70-80 mm Hg substantially improves out
come [92,93]. Patients with respiratory failure 
should be intubated and mechanically ventilated. 
Although mortality for intubated patients remains 
at least 50%, survival, including long term, is 
common and justifies aggressive care unless 
contraindicated by comorbidities. 

Mycobacterial Disease. The HIV pandemic has 
caused a resurgence of tuberculosis (TB) and 
mycobacterial disease should be therefore be con
sidered among patients presenting to the ICU [58]. 
In relatively immunocompetent patients, TB can 
present with typical upper lobe cavities. In 
advanced AIDS, lower lobe disease or diffuse 
miliary or interstitial changes are seen, frequently 
with extrapulmonary manifestations. Other findings 
include mediastinal adenopathy and pleural effu
sions. Diagnosis depends on culture. Treatment 
parallels the immunocompetent individual, although 
treatment failures are more common and drug 
resistance is prevalent. 

Fungal Disease. Fungal infections are an import
ant cause of diffuse lung disease in AIDS. Which 
infection a patient is susceptible to depends on 
several factors, including the degree of immuno
suppression and geographic location. Many infect
ions involve the lung in the context of systemic 
disease. The most important fungi to consider are 
Cryptococcus neoformans, Histoplasma capsulatum, 
Coccidioides immitis, and Aspergillus fumigatus. 

Cryptococcosis usually occurs in patients with 
CD4 counts below 100 cells per mm3 and often con
comitantly with meningitis [58,63,94,95]. Pulmonary 
symptoms are non-specific. A variety of chest radi
ograph findings are seen, especially interstitial 
infiltrates, but also nodules, adenopathy, focal con
solidation, cavities, and pleural effusions [58,94,96]. 
A positive sputum culture is diagnostic, although 
the diagnosis is also suggested by a positive serum 
cryptococcal antigen, which occurs in most patients. 
Treatment is with amphotericin B or amphotericin 
B plus 5-flucytosine for 2 weeks, followed by consol
idative therapy with fluconazole and long term 
maintenance on fluconazole [58]. 

Histoplasmosis is an important pathogen in 
endemic areas, including the central and southern 
United States and the Caribbean [97,98]. In AIDS, 
the disease develops over weeks, usually in patients 
with severe immunodeficiency. Pulmonary infection 
generally occurs in the context of disseminated 
disease [98,99]. Although non-specific pulmonary 
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symptoms occur, systemic complaints such as fever 
and weight loss predominate [98,100]. The physical 
examination often reveals hepatosplenomegaly and 
lymphadenopathy. Pancytopenia is common [58]. 
The most common findings on CXR are diffuse 
interstitial or reticulonodular infiltrates [101]. 
Occasionally, histoplasmosis can be fulminant, with 
shock, renal failure, ARDS, and DIC [58,101]. 
Diagnosis can be made by culturing a variety of 
specimens, including pulmonary secretions or bone 
marrow biopsy, or demonstrating the organism his
tologically [98]. Treatment of severe infection 
requires amphotericin B, although itraconazole may 
be sufficient for mild cases and is used for mainte
nance therapy [58,101-103]. 

Coccidioidomycosis is an important pathogen in 
the American Southwest, northern Mexico, and parts 
of Central and South America [58,104]. Patients are 
at increased risk for this infection when their CD4 
count drops below 250 cells mm-3 [58,105]. Both iso
lated pulmonary disease and disseminated infection 
occur [105]. Pulmonary symptoms are non-specific. 
Radiographic findings include focal alveolar or 
diffuse interstitial infiltrates [58,105]. Nodules, hilar 
adenopathy, and effusions are less common. 
Diagnosis can be made by bronchoscopy, employ
ing histology or culture. Blood and bone marrow 
cultures may be helpful in disseminated disease. 
Treatment is with amphotericin B, although 
fluconazole and itraconazole are alternatives for 
mild disease and for maintenance [58]. 

The importance of invasive Aspergillus infection 
in AIDS has been recognized only recently [106,107]. 
Risk factors include neutropenia and treatment 
with corticosteroids. In general, invasive aspergillo
sis occurs in advanced HIV (CD4<50 cells mm-3 

and may complicate infection with other patho
gens [106,108]. Symptoms include cough, fever, 
sweats, dyspnea, and hemoptysis [58,107]. Radio
graphs may show thick-walled cavities, nodules, 
pleural-based lesions, diffuse lower lobe infiltrates, 
and sometimes pleural effusions [107,108]. BAL 
cultures can make the diagnosis when the disease is 
suspected [107]. Positive cultures may indicate 
colonization, but in the appropriate setting war
rants treatment. Therapy is with amphotericin B, 
although itraconazole may be considered for milder 
cases. 

Cytomegalovirus (CMV) Pneumonia. The signifi
cance of CMV pneumonia in HIV is contro
versial [58]. CMV is often cultured from pulmonary 
secretions in patients who do well without specific 
treatment and is often isolated in the presence of 
other pathogens. Nevertheless, CMV clearly causes 
diffuse lung disease in patients with advanced AIDS 
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[61,109]. Radiographic findings include interstitial 
infiltrates similar to PCP [58]. The diagnosis is sup
ported by: (1) successful culture of lung secretions 
or tissue, (2) identifying pathognomonic cells with 
intranuclear inclusions in cytology or pathology 
specimens, and (3) demonstrating CMV antigen or 
DNA in lung specimens [58]. Treatment is with 
gancyclovir. 

Bone Marrow Transplant Recipients 

Approximately 6000 allogeneic and 5000 autologous 
bone marrow transplants (BMT) are performed 
each year [11 0]. Transplantation offers potentially 
life-saving therapy to patients with a growing list of 
disorders, including hematologic malignancies, 
solid tumors, aplastic anemia, and immunodeficien
cies [Ill]. 

Table 21.S. Pulmonary complications of bone marrow transplant-
ation [112] 

Complication Period with Highest 
Incidence After BMT 

Infectious 
Bacterial pneumonia 
Fungal pneumonia 
Diffuse alveolar hemorrhage 
ARDS 
CHF 
HSV/RSV pneumonia 
PCP 
(MV 
Varicella zoster 

Non-infectious 
Diffuse alveolar hemorrhage 
CHF 
ARDS 
Idiopathic pneumonia syndrome 
Bronchiolitis obliterans 
Restrictive ventilatory defect 
Chronic GVHD 
Drug reaction 

First month; 6- 12 months 
First month 
First month 
First month 
First month 
First 2- 3 months 
First 4- 5 months 
1.5-6 months 
>4 months 

First month 
First month 
First month 
Day 14-80 
>4 months 
>4 months 
>3.5 months 
Anytime 

Unfortunately, BMT recipients can develop many 
infectious and non-infectious pulmonary com
plications (Table 21.8) [111,112]. These com
plications, particularly interstitial pneumonitis, 
account for many transplant-related deaths [110]. 
Complications can be divided roughly between 
those occurring 'early' «100 days) and 'late' (> 100 
days) after transplant [111,112]. During the first 28 
days, most pneumonitis is non-infectious; after
wards infection predominates [110]. Patients with 
pneumonitis who develop respiratory failure requir
ing mechanical ventilation rarely survive [113-116]. 
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A timely diagnostic evaluation and aggressive 
treatment, however, may forestall progression to 
respiratory failure. An appropriate evaluation in
corporates a thorough review of the patient's 
history, radiological studies, and often invasive 
procedures such as bronchoscopy or open lung 
biopsy [111,112,116,117]. In particular, bron
choscopy often provides information which may 
change therapy in this group of patients, although 
impact on mortality is less certain [116]. The 
increased risk of complications from bronchoscopy 
in this population, especially bleeding, demands a 
careful assessment of risk and benefit before the 
procedure is performed [116]. 

Excellent, comprehensive reviews on this topic 
have been published recently [111,112]. The more 
common entities are described here. 

Infectious Complications. BMT patients are subject 
to many, often opportunistic, infections [111,112]. 
Any new radiographic infiltrate in this population 
demands evaluation for infection and usually 
empiric treatment with broad spectrum antibiotics. 
The particular infection depends greatly on when it 
occurs in relation to the transplant. Immediately 
after transplant, the most common infections 
are bacterial (especially gram negative), fungal 
(Aspergillus), viral (HSV, possibly RSV), and PCP. 
CMV becomes a major pathogen between 6 and 12 
weeks. Afterwards, Varicella zoster and bacterial 
sinopulmonary infections predominate [112]. 

Invasive pulmonary aspergillosis (IP A) and CMV 
pneumonia are particularly devastating and almost 
impossible to treat when advanced. IP A complicates 
up to 20% of transplants [112]. Risk factors include 
prolonged neutropenia, mucosal disruption, use of 
broad-spectrum antibiotics, and treatment with cor
ticosteroids [112]. In addition to non-specific symp
toms such as fever, dyspnea, and cough, clinical 
clues include concurrent sinus disease, pleuritic 
chest pain, and hemoptysis [112]. Nodular densities 
on chest radiograph are almost universal (Figure 
21.8) [118]. Early in the disease, a 'halo sign' (a zone 
of relative radiolucency surrounding a nodule) on 
CT is specific and may justify empiric antifungal 
treatment [118]. Later findings include cavities and 
pleural-based densities suggesting infarct [111,112]. 
Although the diagnosis of IP A has traditionally 
depended on pathological evidence of parenchymal 
invasion, positive cultures from respiratory secre
tions or bronchoscopy justify amphotericin B [119]. 
Mortality from IPA maybe 85% or higher [112]. 

CMV pneumonia is similarly devastating in BMT 
patients. It occurs most commonly 6-12 weeks after 
transplant and affects 10-40% [112]. Pneumonia 
may result from reactivation of latent virus or from 
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Figure 21.8. Halo sign in IPA. 

new infection. Risk factors for CMV include base
line seropositivity, older age, conditioning regimens 
employing total body irradiation (TBI), CMV excre
tion and viremia, T-cell depletion for graft versus 
host disease (GVHD) prophylaxis, transplantation 
for acute nonlymphocytic leukemia, and moderate 
to severe acute GVHD [112]. 

Pulmonary symptoms in CMV are non-specific 
and include fever, dry cough, dyspnea, and hypoxia. 
The chest radiograph characteristically shows diffuse 
interstitial infiltrates [112]. Early diagnosis is critical 
and depends on finding typical inclusion bodies in 
alveolar macro phages or demonstrating indirect 
immunofluorescence with monoclonal antibodies to 
CMV antigen in BAL. As with IPA, a positive culture 
in a patient with a suspicious presentation warrants 
therapy. Treatment is with gancyclovir and high 
dose immunoglobulin. Unfortunately, once respira
tory failure occurs, treatment is rarely successful and 
mortality is approximately 85% [112]. 

Non-infectious Complications. BMT patients are 
subject to many non-infectious pulmonary compli-

cations, including drug reactions, chronic GVHD, 
and bronchiolitis obliterans. Diffuse lung disorders 
which can progress quickly to respiratory failure are 
discussed in detail here. 

Pulmonary edema, both cardiogenic and non
cardiogenic, frequently complicates the first month 
after transplant [111,112,120]. The pathogenesis 
relates to several factors, including cardiac and 
renal dysfunction from chemotherapy and immuno
suppressive agents, acute lung injury from radia
tion and sepsis, and large quantities of fluid given 
to the patient. Patients may have weight gain, 
dyspnea, crackles on lung exam, and hypoxia. The 
chest radiograph may show pulmonary vascular 
redistribution and increased interstitial markings. 
Treatment is supportive, employing diuresis, sup
plemental oxygen, and mechanical ventilation if 
necessary. 

Diffuse alveolar hemorrhage (DAH) complicates 
both autologous and allogeneic BMT, typically 
between days 7 and 40 after transplant [111,112]. 
Symptoms are non-specific and hemoptysis uncom
mon [111,112]. The syndrome can occur with normal 
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Figure 21.9. Diffuse pulmonary hemorrhage in a patient who received a bone marrow transplant. Prominent air bronchograms are 
secondary to air space consolidation. 

platelet counts and coagulation parameters [121]. 
Risk factors include radiation therapy, age greater 
than 40, severe mucositis, transplantation for solid 
tumors, granulocyte recovery, and renal insuf
ficiency [111,112,121]. Radiographic findings in
clude interstitial or alveolar densities, usually in the 
middle or lower lung zones. The infiltrates may 
rapidly worsen as the disease progresses (Figure 
21.9) [122]. 

The demonstration of increasingly bloody BAL 
fluid is widely accepted as diagnostic of DAH [121]. 
However, one autopsy study cautioned that BAL was 
neither sensitive nor specific for hemorrhage [123]. 
Moreover, DAH was often associated with concur
rent processes such as CMV infection or IPA. 

The course of DAH may be rapidly progressive 
and mortality as high as 50%-100% [111,112,122]. 
Treatment with high dose corticosteroids (e.g., 
methylprednisolone 125 to 250 mg every 6 hours) 
may improve survival and decrease the risk of res
piratoryfailure [112,124]. 

Idiopathic pneumonia syndrome (IPS) is a poorly 
understood process, complicating approximately 
12% of allogeneic BMTs [110]. It is defined as a 
diffuse lung injury following BMT for which no 

infectious etiology is identified [110]. Incidence 
peaks 2 weeks after transplant although a steady, 
lower rate persists for 80 days [11 0]. Risk factors 
include a poor Karnofsky performance score before 
transplant, a high TBI dose (> l200 rad), and 
GVHD [110,112]. 

IPS is a diagnosis of exclusion. Non-specific 
symptoms include dyspnea, fever, and dry cough. 
Accepted diagnostic criteria include clinical evi
dence of pneumonia, abnormal pulmonary physio
logy (e.g., hypoxia, new PFT abnormalities), 
interstitial or alveolar infiltrates, and no evidence 
of infection despite a thorough work-up which 
may include multiple bronchoscopies [11 0,111]. 
Pathologically, a mononuclear interstitial infiltrate 
and diffuse alveolar damage are seen [112]. 

Severity ranges from asymptomatic radiographic 
abnormalities to frank ARDS [110]. Paradoxically, the 
prognosis is better in patients treated with high dose 
irradiation and those with high grade GVHD [110]. 
The course of IPS is often complicated by infection, 
especially CMV, HSV, IPA, and Candida [110]. 
Mortality is 71 % although not always from progres
sive respiratory failure [110]. There is no specific 
treatment other than supportive care [110]. 
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Non-infectious Diffuse Lung Disease 
(Immunocompetent Host) 

It is important to consider non-infectious causes of 
diffuse lung disease in patients with respiratory 
failure, especially after pneumonia and pulmonary 
edema are ruled out. Although the frequency of 
these disorders is uncertain, their significance is 
gaining recognition. The wide range of diagnoses 
includes interstitial diseases, vasculitides, hemor
rhage, drug reactions, hypersensitivity reactions, 
and tumors (Table 21.3). Some of the more common 
and/or important are discussed here. 

Acute Eosinophilic Pneumonia (AEP) 

Acute eosinophilic pneumonia (AEP) is a recently 
recognized entity that occasionally causes acute res
piratory failure [125]. Patients may present acutely 
ill with severe dyspnea and hypoxia. The typical 
CXR shows diffuse alveolar and sometimes inter
stitial infiltrates, Kerley B lines, and pleural effu
sions [126,127]. The diagnosis is strongly suggested 
by eosinophilia on BAL with no explanation such as 
parasitic infection or drug reaction. In one study, 
the mean percentage of BAL eosinophils was 
42% [125]. Open lung biopsy may be necessary if 
the diagnosis is uncertain. It is important to con
sider AEP in patients who develop acute respiratory 
failure for unclear reasons, especially when cultures 
are negative [127]. The response to steroids can be 
dramatic although spontaneous remissions have 
been reported [125,128]. 

Bronchiolitis Obliterans Organizing Pneumonia 
(BOOP) 

Bronchiolitis obliterans organizing pneumonia 
(BOOP) or cryptogenic orgamzmg pneumonia 
(COP) is another important cause of acute, non
infectious respiratory failure [129,130]. The disease 
typically presents subacutely, with patchy alveolar 
densities or nodules on CXR. Occasionally, patients 
may present with acute respiratory failure and 
diffuse infiltrates on CXR suggesting ARDS, and the 
disease should be considered in ARDS patients with 
no obvious precipitant [129]. 

BOOP is commonly idiopathic but may be associ
ated with connective tissue diseases, myeloprolifer
ative disorders, or toxic ingestions [131,132]. The 
diagnosis generally requires open lung biopsy, 
which reveals plugs of granulation tissue in the alve
olar ducts and alveolar consolidation [131]. Septal 
inflammation and honeycombing have been 
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reported as well [130]. Patients with idiopathic 
BOOP usually respond well to corticosteroids 
although patients with secondary BOOP may not do 
as well. 

Systemic lupus Erythematosis (SlE) 

Several connective tissue diseases can cause acute 
respiratory failure, notably systemic lupus erythe
matosis (SLE). SLE has many potential pleuro
pulmonary manifestations, including pleuritis, 
pulmonary emboli, respiratory muscle weakness, 
and pulmonary hypertension [133-136]. SLE can 
also cause life-threatening disease due to diffuse 
hemorrhage or lupus pneumonitis [134,136,137]. 
The main challenge is to rule out infection which is 
difficult to distinguish clinically and may require 
empiric antibiotics before cultures return. Both 
lupus pneumonitis and diffuse pulmonary hemor
rhage are treated with high dose corticosteroids, 
although immunosuppressants, such as cyclophos
phamide or azathioprine, or plasmapheresis are 
occasionally required [138]. 

Diffuse Pulmonary Hemorrhage 

Diffuse pulmonary hemorrhage is an important 
consideration in patients with acute respiratory 
failure and diffuse infiltrates on the chest radio
graph [139-141]. Hemoptysis is inconsistent and 
the radiographic presentation difficult to distin
guish from pulmonary edema or pneumonia. An 
important clue may be a drop in the hematocrit 
associated with clinical deterioration. The diagnosis 
is supported by finding hemosiderin-laden macro
phages on BAL. 

Among the many potential causes of diffuse pul
monary hemorrhage, some of the more common 
include systemic vasculitis (especially Wegener's or 
microscopic polyarteritis), Goodpasture's syn
drome, SLE, and toxic inhalation [137,142-144]. 
The etiology may be suggested by clues, such as 
concurrent sinus disease (Wegener's) or renal 
involvement (Wegener's, microscopic polyarteritis, 
Goodpasture's, SLE). Serological findings such as a 
positive ANCA, anti-glomerular basement mem
brane antibody (GBMA), or ANA may suggest an 
etiology although biopsy is preferred if it can be 
done safely. Treatment depends on the underlying 
cause, but may include steroids, immunosuppres
sants, or plasmapheresis. 



The Intensive Care Chest 

Figure 21.10. Lymphangitic spread of 
tumor causing respiratory failure. Note diffuse 
retriculonodular infilrates adjacent to a right 
bulbar mass. 

Acute Interstitial Pneumonitis (Hamman Rich 
Syndrome) 

Acute interstitial pneumonitis (AlP) or Hamman
Rich syndrome is a rare disorder, originally described 
in the 1930s [145]. Although the incidence of AlP is 
unclear, it should be considered in the differential 
diagnosis of patients with idiopathic ARDS [146,147]. 
The typical clinical presentation includes a 1-2 week 
prodrome of cough, dyspnea, and fever which pro
gresses to respiratory failure [146]. Chest radiographs 
show diffuse bilateral alveolar consolidation and CT 
shows diffuse ground -glass opacification [148]. The 
diagnosis requires open lung biopsy, which shows 
diffuse alveolar damage (DAD) and hyaline mem
branes, as well as interstitial fibrosis and edema, 
fibroblast proliferation, and type II pneumocyte 
hyperplasia [146,149]. Mortality is approximately 
60% although patients who survive may regain 
normal pulmonary function [146]. Treatment is with 
corticosteroids although the benefit is uncertain. 

The relationship of AlP to idiopathic pulmonary 
fibrosis (IPF) is unclear. AlP patients typically have 
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no prior history of lung disease. In contrast, 
patients with chronic IPF sometimes develop an 
acute deterioration in their illness, progressing to 
respiratory failure over several weeks [150]. Causes 
of this acute deterioration include infection and 
superimposed processes such as heart failure but 
may also include acceleration of the underlying 
disease process. CT findings in this disorder include 
multifocal, peripheral, or diffuse parenchymal 
opacification [151]. Treatment is with cortico
steroids, although it is rarely successful. 

Metastatic Cancer 

Pulmonary metastases with lymphangitic spread 
from an underlying malignancy such as breast or 
lung cancer is a rare but devastating cause of acute 
respiratory failure (Figure 21.10). The main differen
tial diagnosis in these patients includes drug toxicity 
from chemotherapeutic agents (e.g., bleomycin, 
methotrexate, cylophosphamide), radiation pneu
monitis, infection, and pulmonary edema [152,153]. 
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High resolution CT scan is essentially pathogno
monic when characteristic findings such as small 
nodules and irregular thickening of the interlobular 
septa are seen [154]. The diagnosis can also be made 
by transbronchial or open lung biopsy. The prog
nosis for these patients is poor. 

Summary 

Patients with diffuse lung disorders and respiratory 
failure offer a unique diagnostic and therapeutic 
challenge. Many present with a non-specific picture 
of respiratory failure and diffuse infiltrates on chest 
radiograph. The diagnostic evaluation is often 
hampered by a combination of factors, including 
the need to use portable chest radiographs and the 
inability to complete a thorough evaluation in 
the setting of rapid clinical deterioration. A well
concerted, aggressive, multi-disciplinary approach 
to the care of these patients is essential to achieve 
the best possible outcome. 
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