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C areful histopathological evaluation has shown the traditionally clinical diagnosis of
idiopathic interstitial pneumonia to be more heterogeneous than once thought. Its
subclassification, based on clinicopathological criteria, has important therapeutic and
prognostic implications. The most important distinction is the presence of usual in-

terstitial pneumonia, the histopathological pattern seen in idiopathic pulmonary fibrosis. Idio-
pathic pulmonary fibrosis has a worse response to therapy and prognosis. New insight into the
pathophysiology of idiopathic pulmonary fibrosis suggests a distinctly fibroproliferative process,
and antifibrotic therapies show promise. Although the clinical and radiographic diagnosis of id-
iopathic pulmonary fibrosis can be made confidently in some cases, many patients require surgical
lung biopsy to determine their underlying histopathological pattern. A structured, clinicopatho-
logical approach to the diagnosis of idiopathic interstitial pneumonia, with particular attention to
the identification of idiopathic pulmonary fibrosis, ensures proper therapy, enhances prognosis,
and allows for further investigation of therapies aimed at the distinct pathophysiology.
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The diagnosis and management of idio-
pathic interstitial pneumonia have chal-
lenged physicians since its initial descrip-
tion more than a century ago. Much has
changed in our understanding of idio-
pathic interstitial pneumonia during the
past decade, most important being our
appreciation of the clinical relevance of
histopathology. When faced with a
patient suspected of having idiopathic
interstitial pneumonia, physicians must
have a rigorous and organized approach
to its diagnosis, as therapy and prognosis
depend on the patient’s underlying histo-
pathological pattern. This fact remains
unappreciated by many physicians, and
as a result, patients often undergo incom-
plete evaluation and empirical treatment.

This review aims to describe idiopathic
interstitial pneumonia and its different
histopathological subgroups, explain the
therapeutic and prognostic importance of
careful histopathological distinction, and
provide an understanding of the utility of
clinical, radiographic, and surgical
approaches to the diagnosis.

METHODS

We reviewed the epidemiology, clinical presen-
tation, pathogenesis, diagnosis, and treatment of
idiopathic interstitial pneumonia. After a search
of MEDLINE, we identified articles published
from 1966 to 2001 using the exploded Medical
Subject Heading terms lung diseases and inter-
stitial and pulmonary fibrosis and the keyword
terms idiopathic pulmonary fibrosis, idiopathic in-
terstitial pneumonia, usual interstitial pneumo-
nia, desquamative interstitial pneumonia, respira-
tory bronchiolitis/interstitial lung disease,
nonspecific interstitial pneumonia, acute intersti-
tial pneumonia, fibrosis, and inflammation. Iden-
tified articles and additional sources such as text-
book chapters and meeting abstracts were
reviewed for relevant publications. All in-
cluded reports underwent peer review.
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RESULTS

DEFINING IDIOPATHIC
INTERSTITIAL PNEUMONIA

Initial Description

Interstitial pneumonia has been rec-
ognized as a chronic progressive
lung disease for more than a cen-
tury. In 1892, Osler1 described
chronic interstitial pneumonia, also
called cirrhosis of the lung, as “a fi-
brinoid change, which may have its
starting point in the tissue about the
bronchi and blood-vessels, the in-
terlobular septa, the alveolar walls
or in the pleura. So diverse are the
different forms and so varied the
conditions under which this change
occurs that a proper classification is
extremely difficult.” An associa-
tion with inorganic dust inhalation
was by this time well established, but
little attention was paid to clinical
or pathological subcategorization.

In 1944, Hamman and Rich2

described 4 cases of acute diffuse in-
terstitial fibrosis in which “the lungs
were the seats of a widespread con-
nective tissue hyperplasia through-
out the interstitial structures. The al-
veolar walls were tremendously
thickened; in the early stages of the
process crowded with fibroblasts.”
Although all 4 of these cases were
acute in onset and rapidly progres-
sive, the term Hamman-Rich syn-
drome was used for some time to de-
scribe any diffuse idiopathic fibrotic
lung disease.

By the mid-1960s, significant
progress in the subcategorization of
interstitial lung disease had been
made, with inherited conditions, col-
lagen-vascular diseases, drugs, and
occupational exposures being rec-
ognized as potential causes. Those
conditions that remained idio-
pathic were collectively called by
various names, including chronic id-
iopathic interstitial fibrosis, diffuse in-
terstitial fibrosis, diffuse fibrosing al-
veolitis, Hamman-Rich syndrome,
diffuse pulmonary alveolar fibrosis, id-
iopathic pulmonary fibrosis, and id-
iopathic interstitial pneumonia. The
preferred term at present is idio-
pathic interstitial pneumonia, and we
will use this term for the remainder
of the discussion.

Liebow and Carrington
Classification

In 1969, Liebow and Carrington3 de-
scribed the following 5 histopatho-
logical subgroups of chronic idio-
pathic interstitial pneumonia: usual
interstitial pneumonia (UIP); dif-
fuse lesions similar to UIP with su-
perimposed bronchiolitis obliterans
termed bronchiolitis interstitial pneu-
monia; desquamative interstitial
pneumonia; lymphoid interstitial
pneumonia; and giant cell intersti-
tial pneumonia. Hamman-Rich dis-
ease was considered an acute form of
UIP. Liebow and Carrington sug-
gested that lung biopsy and histo-
pathological classification might help
distinguish clinically distinct condi-
tions, as “there are correlations [of
histopathological findings] with ra-
diographic appearance, clinical
course and prognosis. Clues to
etiology and pathogenesis, which
currently are scanty, will in time be
forthcoming.”3

Katzenstein and Meyers
Classification

The subgroups identified by Liebow
and Carrington3 have evolved into
the classification schema used at
present for idiopathic interstitial
pneumonia as described in 1998 by
Katzenstein and Myers.4 Their clas-
sification schema includes 4 histo-
pathologically distinct subgroups:
UIP, desquamative interstitial pneu-
monia and a closely related pattern
termed respiratory bronchiolitis–
associated interstitial lung disease
(RBILD), acute interstitial pneumo-
nia (formerly Hamman-Rich syn-
drome), and nonspecific interstitial
pneumonia (NSIP). The lymphoid in-
terstitial pneumonia and giant cell in-
terstitial pneumonia subgroups iden-
tified by Liebow and Carrington3 are
excluded because their causes, a
lymphoproliferative condition and a
hard-metal pneumoconiosis, respec-
tively, are no longer idiopathic. Bron-
chiolitis interstitial pneumonia, now
known as bronchiolitis obliterans
with organizing pneumonia, is also
excluded because it is a predomi-
nantly intraluminal process. The Kat-
zenstein and Myers4 method of
histopathological categorization in-
corporates the temporal heteroge-

neity of inflammation and fibrosis, the
extent of inflammation, the extent of
accumulation of intra-alveolar mac-
rophages, and the presence of hon-
eycombing or hyaline membranes.

American Thoracic Society
and European Respiratory

Society Classification

The American Thoracic Society and
the European Respiratory Society
have recently revised the classifica-
tion schema of Katzenstein and My-
ers4 to emphasize the importance of
an integrated clinical and pathologi-
cal approach to the diagnosis of id-
iopathic interstitial pneumonia.5 The
classification of the American Tho-
racic Society and the European Res-
piratory Society combines the his-
topathological pattern seen on lung
biopsy findings (as described by Kat-
zenstein and Myers) with clinical in-
formation to arrive at a final clini-
copathological diagnosis. This
approach allows for the preserva-
tion of existing histopathological and
clinical terms while precisely defin-
ing the relationship between them.
When the terms are the same for the
histopathological pattern and the
clinical diagnosis (eg, desquama-
tive interstitial pneumonia), it was
recommended that the pathologist
use the addendum pattern when re-
ferring to the appearance on lung bi-
opsy findings (eg, desquamative in-
terstitial pneumonia pattern) and
reserve the initial term for the final
clinicopathological diagnosis.

CLINICAL PRESENTATION

The various histopathological sub-
groups are often clinically indistin-
guishable (with the exception of acute
interstitial pneumonia). Although pa-
tients with UIP are generally older
(two thirds are older than 60 years at
diagnosis) than those with other
forms of idiopathic interstitial pneu-
monia, age is not a reliable predictor
of histopathology. Symptoms are
identical for all subgroups, with the
typical patient reporting progressive
dyspnea for months to years and a
chronic, nonproductive cough. Physi-
cal examination will often reveal digi-
tal clubbing and the presence of bi-
basilar fine inspiratory crackles
(“Velcro” crackles). Results of pul-
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monary function testing reveal re-
strictive lung disease (decreased
forced vital capacity and total lung ca-
pacity [TLC]) and abnormal gas ex-
change (decreased diffusion capac-
ity of carbon dioxide and resting or
exercise PaO2). The most useful clini-
cal tool for distinguishing between
subclasses is high-resolution com-
puted tomography (HRCT) of the
chest. The diagnostic utility of HRCT
is discussed later in this review.

Acute interstitial pneumonia
presents much differently, with the
acute onset of dyspnea and cough
and the rapid development of res-
piratory failure. The clinical pic-
ture is usually indistinguishable from
that of acute respiratory distress syn-
drome, with hypoxemia, diffuse
crackles, and bilateral alveolar opaci-
ties present on a chest x-ray film. The
age of onset is typically younger than
for the other subgroups of idio-
pathic interstitial pneumonia. A few
cases of chronic relapsing acute in-
terstitial pneumonia have been de-
scribed, usually leading to progres-
sive deterioration in lung function.6

HISTOPATHOLOGICAL
SUBGROUPS

Relative Frequency of Diagnosis

The relative distribution of the 4 his-
topathological subgroups can be es-
timated from several case series of pa-
tients with idiopathic interstitial

pneumonia (Table1).7-10 These stud-
ies suggest that UIP is the most com-
mon (50%-60%), with NSIP (14%-
36%) and desquamative interstitial
pneumonia/RBILD (10%-17%) less
common, and acute interstitial pneu-
monia quite rare (0-2%). The histo-
pathologicalpatterns described herein
can be seen in conditions other than
idiopathic interstitial pneumonia.4

This is especially true of NSIP, which
has been described in a variety of con-
ditions, including collagen-vascular
disease, hypersensitivity pneumoni-
tis, recent acute lung injury, and drug
reactions.12 Therefore, before the di-
agnosis of idiopathic interstitial pneu-
monia ismade, acareful clinical evalu-
ation to rule out such associated
conditions is paramount.

Usual Interstitial Pneumonia

Usual interstitial pneumonia is char-
acterized by a heterogeneous, pre-
dominantly subpleural distribu-
tion of involvement, a pattern quite
distinguishable even on low-power
magnification (Figure 1A). Tem-
poral heterogeneity is seen, with
areas of end-stage fibrosis and hon-
eycombing (thickened collagenous
septa surrounding airspaces lined by
bronchial epithelium) abutting areas
of active proliferation of fibroblasts
and myofibroblasts. These discrete
areas of acute fibroblastic prolifera-
tion have been termed fibroblastic
foci and are essential to the histo-

pathological diagnosis of UIP (Fig-
ure 1B). Generally, minimal inter-
stitial inflammation is seen, and if
present in significant amounts, the
histopathological diagnosis should
be reconsidered.

Nonspecific Interstitial
Pneumonia

Nonspecific interstitial pneumonia
evolved as a categorization reserved
for idiopathic interstitial pneumonia
that did not meet the criteria for UIP,
desquamative interstitial pneumonia/
RBILD, or acute interstitial pneumo-
nia. It is characterized by varying
degrees of inflammation and fibro-
sis, with some forms primarily in-
flammatory (cellular NSIP) and oth-
ers primarily fibrotic (fibrotic NSIP).12

Although NSIP may have significant
fibrosis, it is usually of temporal uni-
formity, and fibroblastic foci and hon-
eycombing, if present, are rare (Fig-
ure 1C). The temporal uniformity is
distinctly different from that seen in
UIP. Nonetheless, fibrotic NSIP can
be difficult to distinguish reliably from
UIP, and significant interobserver
variability exists even among expert
histopathologists.9

Desquamative Interstitial
Pneumonia/RBILD

Desquamative interstitial pneumo-
nia and RBILD, once considered dis-
tinct entities, are arguably different

Table 1. Histopathological Diagnosis in Case Series of Idiopathic Interstitial Pneumonia*

Reference (Year) Design
No. of

Patients

% of Patients

UIP NSIP DIP/RBILD AIP Other

Bjoraker et al7 (1998) Included all patients with a previous diagnosis of IIP
who had undergone open-lung biopsy from 1976
to 1985

104 62 14 10 2 12†

Nagai et al8 (1998) Included all patients from a larger IIP cohort with the
histopathological diagnosis of UIP, NSIP, or BOOP
(time for enrollment not stated)

129 50 24 NA NA 26‡

Travis et al10 (2000) Included all patients from a larger IIP cohort with the
histopathological diagnosis of UIP, NSIP, or DIP
from 1970 to 1992

101 55 29 16 NA NA

Nicholson et al9 (2000) Included all patients with a previous diagnosis of IIP
who had undergone open-lung biopsy from 1978
to 1989

78 47 36 17 NA NA

Abbreviations: AIP, acute interstitial pneumonia; BOOP, bronchiolitis obliterans with organizing pneumonia; DIP/RBILD, desquamative interstitial
pneumonia/respiratory bronchiolitis–associated interstitial lung disease; IIP, idiopathic interstitial pneumonia; NA, not applicable; NSIP, nonspecific interstitial
pneumonia; UIP, usual or undifferentiated interstitial pneumonia.

*Data from Collard and King.11

†Includes bronchiolitis (n = 4), BOOP (n = 4), chronic eosinophilic pneumonia (n = 1), hypersensitivity pneumonitis (n = 1), honeycomb changes only (n = 1),
hemorrhage (n = 1), and scarring and pneumonia (n = 1).

‡Includes BOOP.
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manifestations of the same condi-
tion.13,14 Desquamative interstitial
pneumonia/RBILD is quite distinct in
histopathological appearance from
UIP, with a much more homoge-
neous geographical distribution. Sig-
nificantly less septal thickening is
seen, and fibroblastic foci and hon-
eycombing are absent. The most

striking feature of these two condi-
tions is the filling of alveoli by pig-
ment-laden macrophages (Figure
1D). These macrophages were origi-
nally and incorrectly thought to be
desquamated alveolar epithelial cells;
thus the name desquamative intersti-
tial pneumonia. If the macrophage in-
filtrate is predominantly peribron-

chiolar, the term RBILD is used. If
widespread alveolar involvement is
found, the process is called desqua-
mative interstitial pneumonia.

Acute Interstitial Pneumonia

Acute interstitial pneumonia is a dif-
fuse, fibroproliferative process that
is indistinguishable from the orga-
nizing stage of diffuse alveolar dam-
age, the histopathological corollary
of acute respiratory distress syn-
drome. Widespread proliferation of
fibroblasts and myofibroblasts is
seen, with minimal inflammatory in-
filtrate (Figure 1E). The fibrotic
changes are temporally homoge-
neous and may be accompanied by
the presence of hyaline mem-
branes. With time, end-stage fibro-
sis develops, and large cystic air-
spaces resembling honeycomb form.
These cystic spaces, however, are
lined with alveolar epithelium, not
bronchial epithelium as seen in UIP.

RESPONSE TO THERAPY

Corticosteroids

Many studies have addressed the
therapeutic responsiveness of idio-
pathic interstitial pneumonia. Corti-
costeroids have been the mainstay of
therapy since their initial release for
clinical use in 1948.15 Unfortu-
nately, no prospective randomized
placebo-controlled trial has exam-
ined the role of corticosteroids for id-
iopathic interstitial pneumonia. Ret-
rospective reviews have suggested a
clinical response to corticosteroids in
16% to 57% of patients (Table2).16-18

These studies did not distinguish be-
tween histopathological subgroups
and relied on the clinical diagnosis
(not confirmed by biopsy findings) of
idiopathic interstitial pneumonia in
most patients. They also used a vari-
ety of subjective (eg, dyspnea scale)
and objective (eg, forced vital capac-
ity and radiographic improvement)
outcome measures to document re-
sponse, many of which are of ques-
tionable use as meaningful end points.
Two recent studies of 38 and 41
patients with idiopathic interstitial
pneumonia confirmed by surgical
lung biopsy findings reported a 26%
and 27% improvement, respec-
tively, in clinical, radiographic, and
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Figure 1. Histopathological subgroups of idiopathic interstitial pneumonia. A, The pattern of usual
interstitial pneumonia (UIP) often shows a striking subpleural distribution. This photomicrograph is from
an area with severe remodeling of the lung architecture with cystic (honeycomb) changes present
(hematoxylin-eosin, original magnification �10). B, Pattern of UIP with mild interstitial changes. In the
upper right side of the slide, a fibroblastic focus of loose organizing connective tissue is seen
(hematoxylin-eosin, original magnification �20). C, Nonspecific interstitial pneumonia, cellular pattern.
The interstitium is infiltrated by a moderate chronic inflammatory infiltrate. The infiltrate consists of
lymphocytes and plasma cells. Fibrosis is absent (hematoxylin-eosin, original magnification �40).
D, Desquamative interstitial pneumonia pattern. The alveolar spaces are diffusely involved with marked
alveolar macrophage accumulation, and mild interstitial thickening is seen (hematoxylin-eosin, original
magnification �100). E, Respiratory bronchiolitis–associated interstitial lung disease. Mild thickening of
the wall of the respiratory bronchiole and adjacent alveolar walls is seen. Faintly pigmented alveolar
macrophages often fill the lumen of respiratory bronchioles and the surrounding airspaces
(hematoxylin-eosin, original magnification �10). F, Organizing pneumonia pattern. Patchy lung
involvement with loose plugs of connective tissue within the alveolar ducts and alveolar spaces is seen.
The architecture of the lung is preserved, and the connective tissue is all the same age (pentachrome,
original magnification �20). G, Diffuse alveolar damage in a patient with acute interstitial pneumonia.
The lung shows diffuse alveolar wall thickening with proliferating connective tissue, type II pneumocytes,
and hyaline membranes (hematoxylin-eosin, original magnification �60).
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Table 2. Response to Therapy in Idiopathic Interstitial Pneumonia*

Reference (Year) Disease Therapy Study Design Outcome

No Histopathological Distinction
Corticosteroids

Flaherty et al20 (2001) IIP Prednisone (1 mg/kg for 3 months
or taper to 40 mg after 1 month)

Prospective case series of 41
patients

27% Responded

Gay et al19 (1998) IIP Prednisone (1 mg/kg for 18
months)

Prospective case series of 38
patients

26% Responded

Tukiainen et al16 (1983) IIP Prednisone (40 mg for 3 months) 100 Patients 30% Responded
Turner-Warwick et al17

(1980)
IIP Prednisone (variable regimens) Retrospective 220 patients; 143

treated
57% Subjectively responded; 17%

objectively responded
Stack et al18 (1972) IIP Prednisone (20-40 mg for 2-8

weeks)
96 Patients; 69 treated 16% Significantly responded; 41%

responded somewhat
Immunomodulators with

corticosteroids
Kolb et al30 (1998) IIP Prednisone plus cyclophosphamide

(1-13 g/mo)
Prospective case series of 18

patients
28% Improved

Raghu et al25 (1991) IIP Prednisone with or without
azathioprine sodium, 3 mg/kg

27 Patients; 13 received
prednisone; 14 prednisone and
azathioprine

Prednisone, 15%-23% improved;
prednisone plus azathioprine,
2%-50% improved; not
statistically significant

Johnson et al26 (1989) IIP Prednisone with or without
cyclophosphamide, 100-120 mg

Randomized controlled trial of 43
patients

Prednisone, 32% improved;
prednisone plus
cyclophosphamide, 24%
improved; not statistically
significant

Histopathological Distinction
Olson et al24 (1990) AIP Prednisone (variable regimens) Retrospective case series of 29

patients (20 treated)
Treated, 45% survival; untreated,

33% survival; not statistically
significant

Yousem et al14 (1989) DIP/RBILD Prednisone (variable regimens) in
most DIP, few RBILD cases

Retrospective case series of 54
patients (36 with DIP, 18 with
RBILD)

DIP, 56% improved; RBILD, 81%
improved

Myers et al13 (1987) RBILD Prednisone (variable regimens) Retrospective case series of 6
patients (3 treated)

100% Stabilization or improved (no
difference between treated and
untreated)

Carrington et al21

(1978)
UIP, DIP Prednisone, 30-60 mg/d, tapered

and maintained for 1 year
Prospective case series of 93

patients (40 with DIP, 53 with
UIP)

UIP treated, 11.5% response; UIP
untreated, 0% response; DIP
treated, 61.5% response; DIP
untreated, 21.9% response

Immunomodulators with or
without corticosteroids

Nicholson et al9

(2000)
UIP, NSIP,

DIP/RBILD
Prednisone (60 mg tapered) or

prednisone (20 mg/d) plus
cyclophosphamide (100-120
mg/d)

Retrospective case series of 78
patients (37 with UIP, 28 with
NSIP, 13 with DIP/RBILD)

UIP, 11% response; NSIP, 29%
response; DIP/RBILD, 80%
response

Zisman et al27 (2000) UIP Cyclophosphamide (2 mg/kg per
day)

Prospective case series of 19
patients

5% Improved

Daniil et al23 (1999) UIP, NSIP Prednisone with or without
azathioprine sodium or
cyclophosphamide (variable
regimens)

Retrospective case series of 30
patients (25 treated)

UIP, 8% improved; NSIP, 23%
improved

Antifibrotic agents with or
without corticosteroids

Douglas et al28 (2000) UIP Prednisone (variable regimens),
colchicine (variable regimens),
or no treatment

Retrospective review of 487
patients

No difference in survival among
treated and untreated groups

Ziesche et al29 (1999) UIP Prednisolone sodium phosphate
with or without interferon
gamma-1b (200 µg 3 times a
week)

Randomized, controlled trial of 18
patients

Prednisolone, no improvement;
prednisolone plus interferon
gamma-1b, significant
improvement

Douglas et al22 (1998) UIP Prednisone (60 mg/d tapered over
1 year); colchicine (0.6-1.2
mg/d)

Randomized trial of 26 patients Prednisone, 83% failure;
colchicine, 64% failure; not
statistically significant†

Abbreviations are explained in the first footnote to Table 1.
*Data from Collard and King.11

†Failure indicates decreased forced vital capacity, drug intolerance, or removal from the study.
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physiological variables with cortico-
steroids.19,20 These data have been
used to justify the use of corticoste-
roids in patients with idiopathic
interstitial pneumonia, and most
patients receive them.31,32

Attempts to predict who will re-
spond to treatment have been largely
disappointing. The results of several
large studies have been reviewed by
Mapel et al.15 Clinical factors possi-
bly associated with responsiveness
to corticosteroid therapy include
younger age, lesser degree of dys-
pnea, and female sex. A stronger as-
sociation has been suggested with the
degree of inflammation on open lung
biopsy findings. Of more than 100
biopsy samples reviewed, 64% of
patients with primarily inflamma-
tory biopsy specimens responded to
corticosteroids, compared with 23%
of patients with primarily fibrotic pat-
terns. Unfortunately, most patients in
these early studies did not undergo bi-
opsy, and when biopsy specimens
were obtained, they were not classi-
fied by histopathological subgroup.
Nonetheless, this association sug-
gested an important role for the his-
topathological subclassification of id-
iopathic interstitial pneumonia in
predicting responsiveness to therapy.

Relatively few studies address
the treatment of specific histopatho-
logical subgroups of idiopathic inter-
stitial pneumonia (Table 2). The best
data on corticosteroid responsive-
ness in UIP and desquamative inter-
stitial pneumonia were published in
1978 by Carrington et al.21 They ret-
rospectively reviewed patients with
UIP and desquamative interstitial
pneumonia and found that when
treated with corticosteroids, 11% and
62%, respectively, improved as mea-
sured by a combination of clinical,
physiological, and radiographic indi-
ces. The same patients, when un-
treated during a different period, had
0% and 22% improvement, respec-
tively.21 The criteria used for histo-
pathological classification at that time
did not distinguish UIP from NSIP,
likely augmenting the response rate
for UIP. More recent studies have
found similarly poor response rates
to corticosteroids for patients with
UIP (8%-17%).9,22,23 No prospective
treatment studies exist for NSIP or
RBILD. However, retrospective re-
views of observational studies in

which most patients received corti-
costeroids have suggested excellent
responsiveness for these dis-
eases.9,12,14,23 Respiratory bronchioli-
tis–associated interstitial lung dis-
ease appears to resolve in most
patients with smoking cessation
alone.13,14 No good data exist on cor-
ticosteroid therapy for acute intersti-
tial pneumonia, with one study of 29
patients showing no significant dif-
ference in survival with or without
treatment.24 Taken together, these
studies demonstrate a distinct differ-
ence in corticosteroid responsive-
ness on the basis of histopathologi-
cal subgroup.

Immunomodulatory Agents

Because of the often poor responsive-
ness of idiopathic interstitial pneu-
monia to corticosteroids, immuno-
modulatory agents have been tried
with mixed results (Table 2). A pro-
spective, double-blind, randomized
placebo-controlled trial of 27 pa-
tients with idiopathic interstitial
pneumonia compared azathioprine
sodium plus prednisone with pred-
nisone alone and showed no statisti-
cally significant difference in lung
function at 1 year or in survival, al-
though a trend favored the azathio-
prine group.25 A randomized con-
trolled trial of 43 patients with
idiopathic interstitial pneumonia
compared cyclophosphamide (anhy-
drous) plus low-dose prednisolone
with standard-dose prednisolone
alone and also showed no statisti-
cally significantdifference in improve-
ment or survival between the 2
groups, although a combined end
point of time to change of treatment
and survival was better for the cyclo-
phosphamide group.26 A trial of
single-agent therapy with cyclophos-
phamide in 19 patients with UIP in
whom corticosteroid therapy had
failed showed no significant re-
sponse to therapyandsignificant toxic
effects.27

Antifibrotic Agents

Recently, antifibrotic agents have
been tried alone or in combination
with corticosteroids in patients with
UIP (Table 2). Colchicine was com-
pared with prednisone in 26 pa-
tients with biopsy-proved UIP who

were followed up for 1 year.22,28 Al-
though improvement was not di-
rectly reported, a trend was found
toward a lower failure rate (eg, clini-
cal decline, drug intolerance) and a
lower incidence of serious adverse
effects with colchicine. A recent
study of another agent, interferon
gamma-1b, showed significantly bet-
ter lung function (total lung capac-
ity and PaO2 at rest and with exer-
cise) at 12 months in patients treated
with interferon gamma-1b and pred-
nisolone compared with predniso-
lone alone.29 Interest is increasing in
these and other antifibrotic agents
for reasons we will discuss (see “Ab-
normal Wound Healing” subsec-
tion of the “UIP: Pathophysiologi-
cal Paradigm Shift” section).

Lung Transplantation

Lung transplantation should be con-
sidered in all patients with progres-
sive disease who are unresponsive to
medical treatment. A consensus
guideline outlining general indica-
tions and contraindications for lung
transplantation recommends refer-
ral for transplantation when pa-
tients have progressive symptoms,
a vital capacity below 60% to 70%
of that predicted, and a diffusing ca-
pacity corrected for alveolar vol-
ume below 50% to 60%.33 Unfortu-
nately, patients with idiopathic
interstitial pneumonia are often re-
ferred for transplantation too late,
with 30% or more of such patients
dying while on the waiting list.34 A
recent review suggests that sur-
vival may be optimized when pa-
tients are referred on the basis of a
combination of diffusion capacity
and HRCT fibrosis score.35 Single-
lung transplantation is equal to bi-
lateral lung transplantation36 and
leads to improvement in exercise ca-
pacity, pulmonary function, and gas
exchange.37 Most important, lung
transplantation has been shown to
improve survival in patients with
pulmonary fibrosis.38

SURVIVAL

Several excellent retrospective stud-
ies have compared survival be-
tween histopathological subgroups
of idiopathic interstitial pneumo-
nia (Table 3). Excluding acute in-

(REPRINTED) ARCH INTERN MED/ VOL 163, JAN 13, 2003 WWW.ARCHINTERNMED.COM
22

©2003 American Medical Association. All rights reserved.



terstitial pneumonia, which is usu-
ally clinically distinct and has a poor
prognosis (less than half of pa-
tients survive),24 the most impor-
tant prognostic information is the
presence or absence of UIP. In 1978,
Carrington et al21 compared sur-
vival in 93 patients with UIP and des-
quamative interstitial pneumonia
and found a dramatically better
5-year survival for patients with des-
quamative interstitial pneumonia
(95%) than for those with UIP

(55%.) More recently, Bjoraker et al7

reviewed 97 cases of idiopathic in-
terstitial pneumonia and found an
even worse 5-year survival for pa-
tients with UIP (20%) compared
with those with NSIP (70%) and des-
quamative interstitial pneumonia/
RBILD (80%). The patients with UIP
in the study by Carrington et al21

likely included many who would
have been classified as having NSIP
by Bjoraker et al,7 which may ex-
plain the higher UIP survival rate re-

ported by Carrington et al. The dra-
matic difference in survival between
UIP and the histopathological sub-
groups desquamative interstitial
pneumonia, RBILD, and NSIP has
been substantiated by several other
studies.8,9,12-14,23,39 The further clas-
sification of NSIP into cellular and
fibrotic subgroups appears to be im-
portant prognostically, with cellu-
lar NSIP having a significantly bet-
ter prognosis than fibrotic NSIP.9,10

A recent study of patients with UIP

Table 3. Survival in Idiopathic Interstitial Pneumonia by Histopathological Subclass

Reference (Year) Subclass Design Treatment

Survival

UIP DIP/RBILD NSIP

Douglas et al28

(2000)
UIP Retrospective case

series of 487
patients

Some received
corticosteroids,
some colchicins,
and some no
therapy

4 Years, 35%* NA NA

Douglas et al22

(1998)
UIP Randomized trial of

26 patients
All received

prednisone or
colchicines

2 Years, 42% NA NA

Wells et al39

(1994)
UIP Prospective case

series of 205
patients

78% Received
high-dose
corticosteroids

30% (Median
follow-up, 50.6
months)

NA NA

Nicholson et al9

(2000)
UIP, NSIP (cellular

and fibrotic),
DIP/RBILD

Retrospective case
series of 78
patients

Most received
corticosteroids
with or without
immunomodula-
tors

5 Years, 12%* 5 Years, 100%* 5 Years*; cellular,
100%; fibrotic,
45%

Travis et al10

(2000)
UIP, NSIP (cellular

and fibrotic),
DIP/RBILD

Retrospective case
series of 101
patients

Not reported 5 Years, 43%; 10
years, 15%

5 Years, 100%; 10
years, 100%

5 Years; cellular,
100%; fibrotic,
90%; 10 years;
cellular, 100%;
fibrotic, 35%

Bjoraker et al7

(1998)
UIP, NSIP, other† Retrospective case

series of 97
patients

�90% Received
corticosteroids

5 Years, 20%* NA 5 Years; NSIP,
70%*; other,
80%*

Daniil et al23

(1999)
UIP, NSIP Retrospective case

series of 30
patients

25 Received
corticosteroids
with or without
immunomodula-
tors

7% (Follow-up, 1.5
to 72 months)

NA 71% (Follow-up, 1.5
to 72 months)

Katzenstein and
Fiorelli12 (1994)

NSIP Retrospective case
series of 64
patients

Most patients
received
corticosteroids

NA NA 82% (Follow-up, 10
days to 10 years)

Carrington et al21

(1978)
DIP, UIP Retrospective case

series of 93
patients (40 with
DIP, 53 with UIP)

Most patients
received
corticosteroids

5 Years, 55%; 10
years, 29%

5 Years, 95%; 10
years, 70%

NA

Yousem et al14

(1989)
DIP/RBILD Retrospective case

series of 54
patients (36 with
DIP, 18 with
RBILD)

Most patients
received
corticosteroids

NA DIP, 100%; RBILD,
68% (mean
follow-up, 108
months for DIP
and 67 months
for RBILD

NA

Myers et al13

(1987)
RBILD Retrospective and

prospective case
series of 6
patients

3 Patients received
corticosteroids

NA 100% (Average
follow-up, �3
years)

NA

Abbreviations are explained in the first footnote to Table 1.
*Survival was approximated from the graph in the article.
†Includes bronchiolitis (n = 4), BOOP (n = 4), chronic eosinophilic pneumonia (n = 1), hypersensitivity pneumonitis (n = 1), honeycomb changes only (n = 1),

hemorrhage (n = 1), and scarring and pneumonia (n = 1).
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showed that, unlike in NSIP, the ex-
tent and severity of interstitial cel-
lularity or fibrosis are not predic-
tive of survival.40 Instead, the specific
histopathological features that pre-
dicted survival are the degree of
granulation tissue deposition in the
alveolar space and the extent of
young connective tissue present
within the fibroblastic foci.40

UIP: PATHOPHYSIOLOGICAL
PARADIGM SHIFT

Abnormal Wound Healing

It is now clear that distinguishing
UIP from the other histopathologi-
cal subgroups of idiopathic intersti-
tial pneumonia has important thera-
peutic and prognostic implications.
For years, the prevailing pathophysi-
ological theory in interstitial lung
disease has held that generalized in-
flammation eventually leads to wide-
spread parenchymal fibrosis and pro-
gressive decline in pulmonary
function. This model seems to hold
true for many of the corticosteroid-
responsive interstitial lung dis-
eases (eg, desquamative interstitial
pneumonia/RBILD, cellular NSIP,
hypersensitivity pneumonitis, eo-
sinophilic pneumonia, sarcoidosis,
and organizing pneumonia), but
only for a few, if any, patients with
UIP. The historical belief that UIP

represents the final common path-
way for all forms of idiopathic in-
terstitial pneumonia is likely incor-
rect. Instead, UIP appears to be a
distinct pathophysiological entity
characterized by minimal inflam-
mation and chronic fibroprolifera-
tion due to abnormal parenchymal
wound healing.41

The histopathological observa-
tions of temporal heterogeneity and
focal proliferation of fibroblasts and
myofibroblasts (fibroblastic foci)
have led to the hypothesis that UIP
is a result of ongoing diffuse micro-
scopic alveolar epithelial injury and
abnormal wound healing.41 Usual in-
terstitial pneumonia is character-
ized by fibroblast/myofibroblast mi-
gration and proliferation to sites of
injury, decreased myofibroblast
apoptosis, and increased activity of
and response to fibrogenic cyto-
kines such as transforming growth
factor �1, tumor necrosis factor �,
platelet-derived growth factor, and
insulin-like growth factor. In addi-
tion, inappropriate reepithelializa-
tion of the alveolar epithelium and
impaired remodeling of the extra-
cellular matrix appear to be charac-
teristic. The lack of any significant
inflammatory stimulus in this fibro-
proliferative model may explain the
poor response of UIP to anti-
inflammatory therapies such as cor-
ticosteroids.

New Definition of Idiopathic
Pulmonary Fibrosis/UIP

To emphasize the distinct patho-
physiology and clinical course of
UIP, the American Thoracic Soci-
ety and the European Respiratory So-
ciety have recommended reserving
the term idiopathic pulmonary fibro-
sis (IPF) for the clinical condition
characterized by progressive dys-
pnea, cough, restrictive lung dis-
ease, and the histopathological pat-
tern of UIP.42 This is an important
semantic change that emphasizes the
clinical relevance of histopathol-
ogy. Idiopathic pulmonary fibrosis
has been used historically to refer to
a wide variety of interstitial pulmo-
nary conditions, and it is still com-
monly used to refer to idiopathic in-
terstitial pneumonia irrespective of
the histopathological subgroup. It is
important that the profession at-
tempts to clarify and define the
nomenclature used for idiopathic
interstitial pneumonia so that clini-
cians and researchers will commu-
nicate clearly and effectively. The
Amer ican Thorac ic Soc ie ty /
European Respiratory Society defi-
nition of IPF will be used through-
out the remainder of this article.

APPROACH TO DIAGNOSIS

The patient with suspected idio-
pathic interstitial pneumonia pre-
sents a formidable diagnostic chal-
lenge to physicians, and an organized
approach is critical. Our approach
to the overall diagnosis of IPF is pre-
sented in Figure 2. The clinically
important distinction to be made
when diagnosing idiopathic inter-
stitial pneumonia is whether the pa-
tient has IPF (as defined by the pres-
ence of UIP). A full description of
the diagnosis of IPF requires a gen-
eral discussion of the approach to in-
terstitial lung disease, which is be-
yond the scope of this review. Several
excellent reviews of the general ap-
proach to the diagnosis of intersti-
tial lung disease have been pub-
lished in the past several years.43-47

Our discussion will focus specifi-
cally on the ability of different clini-
cal modalities to distinguish IPF
from the other histopathological
subgroups of idiopathic interstitial
pneumonia.

Clinical Evaluation and HRCT

Highly Suggestive of 
Occupational/Environmental,

Drug-Related, or Primary 
Disease–Related Condition

Nondiagnostic

BAL / TBBStop

Highly Suggestive of IPF

Stop

NondiagnosticDiagnosticStop Surgical Lung Biopsy

Figure 2. Approach to the diagnosis of idiopathic pulmonary fibrosis (IPF). The initial evaluation of
suspected IPF should include a careful history and physical examination, pulmonary function testing, and
high-resolution chest tomography (HRCT). In approximately half (48%-62%) of patients, this will lead to
a highly specific diagnosis of IPF. Less commonly, it will lead to a highly specific diagnosis of
occupational/environmental, drug-related, or primary disease–related (eg, sarcoid, collagen-vascular
disease) interstitial lung disease. For patients in whom the initial evaluation is nondiagnostic,
bronchoscopic techniques such as bronchoalveolar lavage (BAL) and transbronchial biopsy (TBB) may
aid in the diagnosis of occult infections, malignancy, or primary pulmonary diseases. For the remainding
patients, surgical lung biopsy is recommended.
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Clinical Characteristics

The history and results of physical
and laboratory evaluations have little
diagnostic accuracy for IPF.48 In all
chronic forms of idiopathic intersti-
tial pneumonia, patients usually
present with progressive dyspnea on
exertion and dry cough. Fine inspi-
ratory crackles are common on the
physical examination, with digital
clubbing less frequent but often pre-
sent. Pulmonary function testing
commonly demonstrates restric-
tive lung disease (decreased forced
vital capacity and total lung capac-
ity) and abnormal gas exchange
(decreased diffusion capacity of
carbon dioxide and resting or exer-
cise PaO2).

Bronchoscopic Techniques

Unfortunately, no bronchoalveolar
lavage findings are specific to IPF.
Using the cellular constituency of the
bronchoalveolar lavage fluid from
patients with idiopathic interstitial
pneumonia to predict the underly-
ing histopathological features has
been of little clinical utility.49-51 Pa-
tients with IPF demonstrate a non-
specific increase in bronchoalveo-
lar lavage levels of neutrophils,
eosinophils, and, less commonly,
lymphocytes.52 Several studies have
suggested that a predominance of
bronchoalveolar lavage lympho-
cytes predicts corticosteroid respon-
siveness and improved survival.51,53

This finding has led to the recom-
mendation that isolated bronchoal-
veolar lavage lymphocytosis should
suggest alternative, corticosteroid-
responsive diagnoses such as NSIP,
sarcoidosis, hypersensitivity pneu-
monitis, and bronchiolitis obliter-
ans with organizing pneumonia.42

Transbronchial biopsy is limited by
the small size of the specimen ob-
tained and the lack of histological
preservation due to mechanical
crushing of the tissue. Because of
these factors, transbronchial bi-
opsy specimens have poor diagnos-
tic accuracy for IPF.54-56

Conventional Chest Radiograph

The chest radiograph lacks diagnos-
tic specificity in interstitial lung dis-
ease, with a correct diagnosis made

in less than 50% of cases and only a
70%interobserver agreement.57,58 Sen-
sitivity is better, but up to 10% of pa-
tients with histopathologically con-
firmed interstitial fibrosis have normal
findings on chest radiographs.57-60 In
addition, the chest radiograph corre-
lates poorly with the histological pat-
tern (eg, UIP or NSIP), the anatomic
distribution, and the severity of the
disease, with the exception of hon-
eycombing, which is quite spe-
cific.61-64 High-resolution computed
tomography (HRCT) is significantly

more sensitive and specific for the di-
agnosis of IPF and has replaced con-
ventional chest radiography as the
preferred imaging method.58

High-Resolution CT

The characteristic radiographic fea-
tures of IPF on HRCT have been well
described (Figure 3).65-67 These in-
clude patchy, predominantly basi-
lar, subpleural reticular opacities;
absent or limited ground-glass opaci-
ties; traction bronchiectasis and

A

B

Figure 3. High-resolution computed tomography (HRCT) findings in idiopathic interstitial pneumonia. A,
HRCT of the chest in a patient with idiopathic pulmonary fibrosis. A representative HRCT chest image
shows bilateral, patchy, subpleural reticular opacities with evidence of subpleural honeycombing. B,
HRCT of the chest in a patient with nonspecific interstitial pneumonia. A representative HRCT chest image
shows bilateral, patchy, subpleural ground-glass opacities without evidence of subpleural honeycombing.
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bronchiolectasis; and honeycomb-
ing. Atypical findings include
extensive ground-glass opacities,
nodules, upper-lobe or midzone pre-
dominance of findings, and signifi-
cant hilar or mediastinal lymphade-
nopathy. The presence of more
ground-glass opacities than reticu-
lar changes is particularly confound-
ing, as its histopathological corre-
lation is quite variable.68 Thus, the
presence of significant ground-
glass opacities on HRCT should
bring in to question the radio-
graphic diagnosis of IPF.

The use of HRCT chest find-
ings to diagnose IPF has been widely

investigated (Table 4).58,69-72 Most
published studies have used surgi-
cal lung biopsy as the comparative
gold standard. The radiographic and
histopathological criteria used for the
diagnosis of IPF in these studies have
varied by institution and over time.
The most recent studies of HRCT
have reported sensitivities of 43% to
78% and specificities of 90% to 97%
for the confident radiographic diag-
nosis of IPF.73-76 Inclusion of less
confident radiographic diagnoses
improves sensitivity, but leads to sig-
nificant numbers of false-positive
findings (ie, lower specificity.) On
the basis of these data, HRCT can be

used to make a confident, highly spe-
cific diagnosis of IPF in half to two
thirds of patients with idiopathic in-
terstitial pneumonia.

Accuracy of Combined Clinical
and Radiographic Diagnosis

Two recent studies have addressed
the accuracy of the combined clini-
cal and radiographic diagnosis of
IPF. In both studies, clinicians were
masked to the results of the surgi-
cal lung biopsies, which were used
as the gold standard for diagnosis.
Raghu et al75 prospectively studied
59 patients who were referred for

Table 4. Accuracy of the CT Diagnosis of Idiopathic Pulmonary Fibrosis/Usual Interstitial Pneumonia

Article No. of Patients Study Design Results*

Hunninghake et al73 (2001) Patients with suspected IPF
(N = 91); 54 with UIP diagnosed
by means of surgical lung biopsy

HRCT scans were compared with
histopathological findings;
observers were provided no
clinical information

Likely diagnosis of IPF; sensitivity of
76% and specificity of 72%;
certain diagnosis of IPF;
sensitivity of 48% and specificity
of 97%

Raghu et al75 (1999) Patients with new-onset interstitial
lung disease (N = 59); 29 with
UIP defined as between 6 and 24
months of symptoms and/or
radiographic evidence, diagnosed
by means of transbronchial or
surgical lung biopsy

HRCT scans were compared with
histopathological findings;
observers knew only that the
patients were referred for
possible interstitial lung disease

Diagnosis of UIP; sensitivity of
78.5% and specificity of 90%

Johkoh et al74 (1999) Patients with idiopathic interstitial
pneumonia (N = 129); 35 with
UIP diagnosed by means of
surgical lung biopsy

Thin-section CT scans were
compared with histopathological
findings; observers knew that the
diagnosis was 1 of the 5
idiopathic interstitial pneumonias

Likely diagnosis of UIP; sensitivity
of 71% and specificity of 88%;
certain diagnosis of UIP;
sensitivity of 43% and specificity
of 95%

Swensen et al76 (1997) Patients with diffuse lung disease
(N = 85); 18 with UIP diagnosed
by means of surgical lung biopsy

Regular or thin-section CT scans
were compared with
histopathological findings;
observers were masked to all but
age and sex

Likely diagnosis of UIP; sensitivity
of 89% and specificity not
reported; highly confident
diagnosis of UIP; sensitivity of
67% and specificity of 97%

Tung et al71 (1993) Patients with diffuse lung disease
(N = 86); 41 with UIP diagnosed
clinically (n = 9) or by means of
lung biopsy (n = 32)

HRCT scans were compared with
clinical or histological diagnosis;
observers were blinded to all
information

Likely diagnosis of UIP; sensitivity
of 89% and specificity of 87%;
definite diagnosis of UIP;
sensitivity of 60% and specificity
of 98%

Nishimura et al69 (1993) Patients with diffuse infiltrative lung
disease (N = 134); 28 with UIP
diagnosed by means of surgical
lung biopsy, autopsy, or
microbiology

HRCT scans were compared with
histopathologic findings;
observers were masked to all but
age and sex

Diagnosis of UIP; sensitivity of 77%
and specificity of 93%

Padley et al70 (1991) Total patients (N = 100), 86 with
diffuse lung disease; 24 with UIP
diagnosed clinically or by means
of surgical lung biopsy

HRCT scans were compared with
clinical or histological diagnosis;
observers were masked to all but
age and sex

Diagnosis of UIP; sensitivity of 70%
and specificity data not reported

Mathieson et al58 (1989) Patients with diffuse infiltrative lung
disease (N = 118); 34 with UIP
diagnosed by means of lung or
lymph node biopsy

Regular and HR CT scans were
compared with histopathologic
findings; unclear degree of
masking

Likely diagnosis of UIP; sensitivity
of 88% and specificity data not
reported; highly confident
diagnosis of UIP; sensitivity of
71% and specificity data not
reported

Abbreviations: CT, computed tomography; HRCT, high-resolution CT; IPF, idiopathic pulmonary fibrosis. Other abbreviations are explained in the first footnote
to Table 1.

*Sensitivity and specificity were calculated for this review based on data reported in each article.
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evaluation of new-onset interstitial
lung disease, all of whom under-
went diagnostic transbronchial or
surgical lung biopsies. A clinical di-
agnosis of IPF was made if a patient
met all of the following criteria:
(1) absence of clinical features
suggestive of infectious, neoplas-
tic, collagen-vascular, occupa-
tional, environmental, or drug-
related conditions or hereditary
diseases known to be associated with
IPF; (2) age greater than 50 years;
(3) insidious onset of exertional dys-
pnea of greater than 6 months’ du-
ration; (4) bibasilar end-expiratory
crackles; (5) restrictive lung defect
without coexisting airflow obstruc-
tion, decreased diffusing capacity,
and increased alveolar-arterial oxy-
gen gradient at rest or with exer-
cise; (6) chest radiograph or HRCT
with characteristic findings of IPF;
and (7) transbronchial biopsy find-
ings or bronchoalveolar lavage cel-
lular profile lacking features to sup-
port a specific alternative diagnosis.
When compared with the histo-
pathological diagnosis, the clinical
diagnosis of IPF had a sensitivity of
62% and a specificity of 97%. Hun-
ninghake et al73 performed a simi-
lar study of 91 patients suspected of
having IPF. No predetermined cri-
teria for clinical diagnosis were de-
scribed. The confident clinical di-
agnosis of IPF had a sensitivity of
48% and a specificity of 89%. These
2 studies argue that, when the clini-
cal and radiographic diagnoses are
consistent, IPF can be confidently di-
agnosed. They also demonstrate that
this consistency is present in only
about half of patients with biopsy-
confirmed UIP.

ROLE OF SURGICAL
LUNG BIOPSY

Diagnosing IPF Without
Surgical Lung Biopsy

The American Thoracic Society and
the European Respiratory Society re-
cently published a consensus state-
ment describing major and minor cri-
teria for the clinical diagnosis of IPF,
given in Table 5.42 The presence of
all 4 major criteria and at least 3 of 4
minor criteria increases the likeli-
hood of a correct clinical diagnosis.
The panel noted that in the absence

of surgical lung biopsy findings, the
diagnosis of IPF remains unproved.
Ultimately, individual clinicians and
patients must decide the degree of di-
agnostic specificity with which they
are comfortable. If patients do not
meet these major and minor criteria,
we believe that surgical lung biopsy
should be pursued in all patients ex-
cept those too frail or ill to tolerate it.11

Surgical Lung Biopsy

In 1980, the largest retrospective re-
view of open-lung biopsy in pa-
tients with infiltrative lung disease re-
ported a diagnostic yield of 92% and
overall morbidity and mortality of
2.5% and 0.3%, respectively.77 Re-
cent studies have confirmed this di-
agnostic yield.78,79 Thoracoscopy was
introduced in the early 1980s as a po-
tential alternative to thoracotomy.80

Many articles have since evaluated the
role of video-assisted thoracoscopic
surgery in the diagnosis of intersti-
tial lung disease81-83 and compared the
thoracoscopic and open approaches
with lung biopsy.78,79,84-87 Video-
assisted thoracoscopic surgery ap-
pears to have an equivalent diagnos-
tic yield, equal or lower morbidity,
and equal or decreased length of stay
compared with the open surgical ap-
proach. In addition, thoracoscopy of-
ten allows the surgeon to view and
sample more distant areas of the lung.

The choice between video-
assisted thoracoscopic surgery and
open-lung biopsy should generally

be made by the thoracic surgeon on
the basis of individual patient char-
acteristics, but most patients today
undergo video-assisted thoraco-
scopic surgery. However, video-
assisted thoracoscopic surgery is
contraindicated in the following 3
important situations: inability to tol-
erate single-lung ventilation (eg, se-
vere hypoxemia or high airway pres-
sures), coagulopathy, and pleural
adhesions or scarring from previ-
ous thoracic surgery or pleurode-
sis. If a histopathological diagnosis
is essential in these patients, a
limited thoracotomy is usually the
surgical approach of choice.

CONCLUSIONS

The past few years have seen exten-
sive redefinition of idiopathic inter-
stitial pneumonia, with an in-
creased understanding of the clinical
importance of histopathological sub-
classification. In addition, we have
begun to understand the underly-
ing pathophysiology to a much
greater extent, and in so doing re-
alized that the old paradigm of in-
flammation leading to fibrosis might
not apply to all conditions. How does
this relate to the care of patients with
idiopathic interstitial pneumonia in
the year 2003?

First, all patients with sus-
pected idiopathic interstitial pneu-
monia should undergo careful evalu-
ation, with an in-depth history and
physical examination, pulmonary

Table 5. Major and Minor Criteria Supporting the Clinical Diagnosis of Idiopathic
Pulmonary Fibrosis*

Major criteria
1. Exclusion of other known causes of ILD, such as certain drug toxicities, environmental

exposures, and connective tissue diseases.
2. Abnormal findings of pulmonary function studies that include evidence of restriction (reduced

VC often with an increased FEV1/FVC ratio) and impaired gas exchange (increased
alveolar-arterial oxygen gradient with rest or exercise, or decreased DLCO).

3. Bibasilar reticular abnormalities with minimal ground-glass opacities on HRCT.
4. Transbronchial lung biopsy or bronchoalveolar lavage showing no features to support an

alternative diagnosis.
Minor criteria
1. Age �50 years.
2. Insidious onset of otherwise unexplained dyspnea on exertion.
3. Duration of illness of 3 or more months.
4. Bibasilar, inspiratory dry crackles (Velcro type).

Abbreviations: DLCO, diffusion capacity for carbon monoxide; FEV1, forced expiratory volume in 1
second; FVC, forced vital capacity; HRCT, high-resolution computed tomography; ILD, interstitial lung
disease; VC, vital capacity.

*Adapted from American Thoracic Society.42 For major criteria, all 4 must be present; for minor, at
least 3 of 4 must be present.
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function testing, bronchoscopy, and
HRCT by physicians experienced in
the care of patients with idiopathic in-
terstitial pneumonia. Many patients
can be classified as having IPF with
ahighdegreeof specificitywithout the
need for surgical lung biopsy.

Second, patients whose diag-
nosis is unclear after a thorough
clinical and radiographic evalua-
tion should undergo surgical lung bi-
opsy to establish the underlying his-
topathological pattern. It is quite
clear that IPF (as defined by the pres-
ence of UIP) does not respond to
corticosteroids in most patients.
Given the significant adverse ef-
fects of corticosteroids, the diagno-
sis of IPF should lead to careful con-
sideration of the decision to use
corticosteroids and prompt the ad-
dition of a second agent. The Ameri-
can Thoracic Society and the Euro-
pean Respiratory Society have
recommended that initial therapy for
IPF involve corticosteroids and im-
munomodulatory agents (cyclo-
phosphamide or azathioprine) for 6
months, with progressive clinical de-
cline or substantial adverse effects of
treatment prompting cessation or
modification of therapy.42

Third, physicians need to coun-
sel their patients with IPF early with
regard to prognosis, as it is distinct
from the other forms of idiopathic
interstitial pneumonia. Referral for
lung transplantation should be pur-
sued early in those patients with pro-
gressive disease that is unrespon-
sive to therapy who are candidates.

Last, clear establishment of the
diagnosis of IPF allows patients
who are refractory to standard
therapy to be enrolled in clinical
trials of antifibrotic agents and
other new therapies. As our under-
standing of the pathophysiology of
IPF grows, we will surely develop
promising new agents that may sig-
nificantly affect the morbidity and
mortality of patients with this dev-
astating disease.
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