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BACKGROUND: Surgical lung biopsy (SLB) is invasive and not possible in all patients with
undiagnosed interstitial lung disease (ILD). We hypothesized that transbronchial biopsy
(TBB) findings combined with clinical and high-resolution CT (HRCT) data leads to a
confident diagnosis congruent to SLB and therefore avoids the need for SLB in some patients.

METHODS: We evaluated 33 patients being investigated for suspected ILD who underwent
HRCT, TBB, and SLB. First, clinicians, radiologists, and a pathologist reviewed the clinical
information and HRCT and TBB findings. Clinicians were asked to provide a diagnosis and
were also asked if SLB was needed for a more confident diagnosis. Subsequently, the clinical,
HRCT, and SLB data were reviewed, and the same participants were asked to provide a
final diagnosis. Clinician consensus and overall agreement between TBB- and SLB-based
diagnoses were calculated.

RESULTS: Four patients had definite usual interstitial pneumonia (UIP) on HRCT and would
not be considered for biopsy using current guidelines. Of the 29 patients without a definitive
HRCT diagnosis, the clinicians felt confident of the diagnosis (ie, would not recommend SLB)
in six cases. In these cases, there was 100% agreement between TBB and SLB diagnoses. UIP
was the most common diagnosis (n ¼ 3) and was associated with an HRCT diagnosis of
possible UIP/nonspecific interstitial pneumonia-like. Agreement was poor (33%) between
TBB and SLB diagnoses when confidence in the TBB diagnosis was low.

CONCLUSIONS: Information from TBB, when combined with clinical and HRCT data, may
provide enough information to make a confident and accurate diagnosis in approximately
20% to 30% of patients with ILD. CHEST 2017; 151(2):389-399
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Idiopathic interstitial pneumonias (IIPs) are a
heterogeneous group of nonneoplastic disorders resulting
from damage to lung parenchyma that manifests various
patterns of inflammation and fibrosis. Different types of
IIP exhibit different prognoses.1-11 For example,
idiopathic pulmonary fibrosis (IPF) is a chronic, slowly
progressive, and typically fatal disease characterized by
the histopathologic pattern of usual interstitial
pneumonia (UIP).9 Therapy for IPF is different than that
for other IIPs, with previous data showing a positive
impact for treatment with pirfenidone and nintedanib,
whereas antiinflammatory therapy worsened
outcomes.12-19 Thus, an accurate diagnosis is critical to
the management of patients with IIP.

The American Thoracic Society, European Respiratory
Society, Japanese Respiratory Society, and the Latin
American Thoracic Association international consensus
statement outlined the importance of a dynamic approach
to the diagnosis of patients with suspected IIP involving
clinicians, radiologists, and pathologists experienced in
the diagnosis of interstitial lung disease (ILD).9 In general,
histopathologic information has the greatest impact on
delineation of the various IIP entities; however, given
HRCT specificity for recognition of the histopathologic
UIP pattern, surgical lung biopsy (SLB) is not uniformly
required.9,20-24 In the absence of contraindications, SLB is
advised in patients with suspected IIP who do not show
lower lung and subpleural predominant septal lines,
traction bronchiectasis with honeycombing, and minimal
ground glass opacity, which are the diagnostic HRCT
features of UIP.9,12 TBB data are largely absent from
current IIP diagnostic guidelines, with the exception of
diffuse alveolar damage, acute interstitial pneumonia,
granulomatous disorders such as sarcoidosis, and
occasionally organizing pneumonias.9,11,12
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A previous registry reported the use of histopathologic
data from SLB for the diagnosis of IPF in a minority of
patients (34.1%).25 The low percentage of biopsy
procedures likely results from some cases in which a
diagnosis can be confidently reached on clinical and
HRCT factors, as well as the fact that SLB is invasive
and not feasible in all patients. Patients with
comorbidities, the elderly, and those with atypical
clinical and HRCT features of UIP have a higher
mortality risk associated with SLB, as well as an
increased risk of acute exacerbation after SLB.26-29

Increased in-hospital mortality has also been linked to
male sex, open rather than thorascopic surgery, and a
suspected diagnosis of IPF.30 Transbronchial lung
cryobiospy is an alternative less invasive method for
obtaining larger biopsy samples of lung parenchyma
and may represent an advancement in IPF diagnostics,
with lower complication and mortality rates compared
with SLB; however, it is not widely available and may
produce significant morbidity.31-35 Previous data
suggest that characteristic histologic features of UIP can
be identified on TBB pathologic specimens more
frequently than previously appreciated and therefore
may have greater utility in establishing IIP diagnoses
than used currently in practice.36 Subsequent studies
have shown that TBB can detect a UIP pattern in
30% of cases, with high specificity and positive
predictive value but low negative predictive value.37 We
hypothesized that in some cases, the findings from TBB
combined with clinical and HRCT data lead to a
confident diagnosis that is congruent to the diagnosis
achieved using SLB, thus allowing some patients to
avoid undergoing SLB. Some of the results of this study
have been previously reported in the form of an
abstract.38
Methods
Patient Selection and Data Collection

Institutional records from the University of Michigan and University
of California, Los Angeles were reviewed to identify patients with a
suspected diagnosis of ILD who underwent a workup that included
HRCT, TBB, and SLB. In each case, TBB was performed for the
purpose of diagnosing possible IIP. A standard form was used to
abstract clinical data regarding patient age; sex; presenting
symptoms; comorbidities, including a history of collagen vascular
disease, smoking, exposure, and a family history of ILD; pertinent
physical examination findings; complete pulmonary function test
results; and relevant serologic studies from the medical record.
Patients without sufficient clinical data or HRCT and biopsy data
outside of a 6-month time frame were excluded (n ¼ 7). A total of
30 and three patients were identified at each institution, respectively.
The institutional review boards at the University of Michigan
(HUM00018281) and the University of California, Los Angeles
(G07-09-080-01) approved this study.

Radiology and Pathology Interpretation

HRCT examinations were first interpreted by three expert
cardiothoracic radiologists independently and without any clinical or
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pathologic data. Consensus HRCT diagnosis was achieved through
agreement among two or three radiologists. Similarly, four
pathologists evaluated TBB and SLB pathologic findings
independently without any HRCT or clinical data. Individual
parameters scored included the presence or absence of architectural
distortion (ie, tissue-destructive scarring or honeycomb changes),
alveolar septal fibrosis, a patchwork distribution of fibrosis, fibroblast
foci, and intraluminal organization (ie, organizing pneumonia).
Alveolar septal and bronchial wall inflammation was also graded
from absent (0) to diffuse and severe (3þ). TBB results showing
patchwork interstitial fibrosis, architectural distortion, and fibroblast
foci were considered to be UIP. Biopsy results showing two of those
features were considered consistent with or suggestive of UIP. All
other biopsy results were considered diagnostic of a condition other
than UIP or nondiagnostic or inadequate (bronchial wall only with
no diagnostic features). Consensus was defined as agreement among
three of the four examiners; consensus was reached for each TBB
and SLB without knowledge of which TBB and SLB came from the
same patient.

Study Organizational Scheme

Multidisciplinary team meetings followed the radiology and pathology
reviews, and consensus diagnosis was established for each. Case
information was presented to a group of three expert
pulmonologists, two radiologists, and one pathologist from the
University of Michigan on two separate occasions. During each
journal.publications.chestnet.org
phase, the radiologists and pathologist present conveyed the
consensus opinion of the other radiologists/pathologists to the group.
First, the clinical, HRCT, and TBB data were reviewed. Clinicians
were asked to provide a diagnosis based on clinical and HRCT data
alone along with confidence level. TBB data were then introduced,
and clinicians were asked to provide a final diagnosis and whether
they would request an SLB to obtain a more confident diagnosis.
Next, approximately 5 months later, the same participants reviewed,
in a different case order, the clinical, HRCT, and SLB data and were
again asked to provide a final diagnosis. Clinicians were not
informed of what the diagnosis was from the TBB consensus
exercise during the SLB exercise.
Statistical Analysis

Each observer’s diagnosis was coded into one of eight categories: IPF/
UIP, nonspecific interstitial pneumonia (NSIP), hypersensitivity
pneumonitis (HP), respiratory bronchiolitis-ILD/desquamative
interstitial pneumonia (DIP), emphysema, bronchiolitis, other, and
normal/nondiagnostic. “Other” diagnoses included organizing
pneumonia, cryptogenic organizing pneumonia, ILD with suspected
underlying collagen vascular disease, sarcoidosis, small airways
disease, asthma, and infection. Clinician consensus was determined
on agreement of at least two of the three participating
pulmonologists. The overall agreement regarding diagnoses with TBB
compared with SLB was calculated.
Results

Clinical Features

Baseline demographic data for the 33 patients reviewed
are presented in Table 1. The mean age of patients who
were believed to have an accurate diagnosis with TBB
data alone was similar to that of the study group as a
whole, although there was one notable outlier who was
20 years of age with a diagnosis of cryptogenic
organizing pneumonia. The primary respiratory
symptoms for the entire cohort were dyspnea and
cough, and the predominant pertinent examination
finding was pulmonary crackles (n ¼ 22). Specific
collagen vascular disease diagnoses included rheumatoid
arthritis (n ¼ 2), Sjögren’s syndrome (n ¼ 1),
polymyositis (n ¼ 1), and scleroderma (n ¼ 1). Five
patients were found to have emphysema as an
alternative diagnosis on HRCT or biopsy, or both.
Relevant exposures seen in patients in whom a diagnosis
of HP was considered included asbestos, birds, mold,
drugs (methotrexate), and chemical warfare. No
occupational lung diseases were identified in our cohort.

Radiology and Pathology Diagnosis

Radiologist interpretation of HRCT data resulted in
consensus diagnosis in 29 cases (Table 2). More
specifically three of three radiologists agreed in 15 cases,
two of three agreed in 14 cases, and there was lack of
consensus in four cases. The most common HRCT
diagnosis was possible UIP/NSIP-like (n ¼ 15). The
second most common diagnosis was HP (n ¼ 5). In the
cases in which an SLB was deemed unnecessary by the
clinicians after review of clinical, HRCT, and TBB data,
a radiographic pattern of UIP ranging from possible to
definite was seen in seven of 10 cases. Four HRCT
examinations showed honeycombing and an HRCT
diagnosis of definite (n ¼ 1) or probable UIP (n ¼ 3)
and would not be considered for biopsy based on
current management guidelines.9

Of the 33 TBB pathologic specimens, six were
inadequate, 14 were nondiagnostic, and 13 were
diagnostic (Fig 1). Specimens were interpreted as
diagnostic if the final pathologist reading was “consistent
with” or “suggestive of” a specific diagnosis. Overall,
58% of TBB specimens were inadequate or
nondiagnostic. The inadequate specimens had
insufficient tissue for diagnosis and were primarily
bronchial wall, pleura, or debris. Specimens were
adequate if they contained at least one fragment of
alveolated lung parenchyma for review. The
nondiagnostic specimens showed nonspecific interstitial
thickening, chronic interstitial pneumonia without
further specification, patchy fibrosis without specific
features, or a combination. The average number of
pieces of alveolated parenchyma in all TBB specimens
was 2.8 (SD, 1.5; median, 3) (Table 3). This average
remained consistent when calculated for diagnostic
391
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TABLE 1 ] Baseline Demographics

Variable All Patients No SLBa Yes SLB or Undecided P Value

No. of patients, No. (%) 33 10 (30.3) 23 (69.7)

Mean age, y (SD) 57.8 (12.0) 53.4 (13.9) 59.7 (10.9) .2262

Male sex, No. (%) 15 (45.5) 5 (50) 10 (43.5) 1.0000

Tobacco use, No. (%) .5138

Never smoker 14 (42.4) 5 (50) 9 (39.1)

Former smoker 15 (45.5) 5 (50) 10 (43.5)

Current smoker 4 (12.1) 0 4 (17.4)

History of
emphysema,
No. (%)

7 (21.2) 1 (10) 6 (26.1) .3968

Respiratory
symptoms, %

100 100 100 1.000

Lung examination
findings, No. (%)

Crackles 22 (66.7) 8 (80) 14 (60.9) .4300

Wheeze 2 (6.1) 0 2 (8.7) 1.0000

None 10 (30.3) 2 (20) 8 (34.8) .6822

Exposures, No. (%) 6 (18.2) 0 6 (26.1) .1445

Family history of ILD,
No. (%)

4 (12.1) 2 (20) 2 (8.7) .5672

Personal history of
collagen vascular
disease, No. (%)

5 (15.2) 1 (10) 4 (17.4) 1.0000

FEV1, % predicted
(SD)

80.8 (18.1) 80.3 (12.0) 81.0 (20.5) .9035

FVC, % predicted
(SD)

72.2 (16.6)
b1 unknown

69.4 (11.1)
b1 unknown

73.3 (18.5) .4774

Ratio, % (SD) 83.1 (13.6) 87.9 (17.2) 80.9 (12.1) .2886

Diffusion capacity,
% predicted (SD)

55.4 (19.0)
b3 unknown

49.9 (12.1)
b1 unknown

57.8 (21.1)
b2 unknown

.2105

HRCT ¼ high-resolution CT; ILD ¼ interstitial lung disease; SLB ¼ surgical lung biopsy.
aNo SLB includes patients with definitive HRCT diagnosis (n ¼ 4).
bMissing patient data, number as specified.
specimens only (2.8; SD, 1.0; median, 3) and when
further limited to TBB specimens diagnostic for UIP
(2.8; SD, 1.1; median, 3). The average number of pieces
of alveolated parenchyma when the TBB pathologic and
SLB pathologic diagnoses were equivalent was again 2.8
(SD, 0.9; median, 3).

Of the 13 diagnostic TBB specimens, nine were
consistent with UIP (Figs 2, 3), three with HP, and one
with organizing pneumonia. Five of these diagnostic
TBB specimens (for any diagnosis) were found among
patients in whom SLB was deemed unnecessary and
HRCT was not definitively diagnostic of UIP (n ¼ 6).
The case without adequate TBB was ultimately
diagnosed as small airways disease based on clinical and
HRCT data. Three TBB specimens were diagnostic for
392 Original Research
UIP in patients with HRCT showing probable or definite
UIP. When the TBB was thought to be diagnostic, there
was agreement between TBB and SLB pathologic
diagnoses in 61.5% of cases (eight of 13).

Clinician Diagnosis and Decision About the Need for
SLB

Clinician consensus diagnosis was reached for all
patients presented during both sections of the study.
Clinician consensus regarding the need for SLB was
achieved in 31 of 33 cases (94%). In the two undecided
cases, only two of the three participating pulmonologists
provided decisions regarding the need for SLB that
were discordant. Clinician consensus on the initial
clinical/radiologic impression, TBB final diagnosis, and
SLB final diagnosis, along with reported confidence level
[ 1 5 1 # 2 CHES T F E B R U A R Y 2 0 1 7 ]



TABLE 2 ] HRCT Consensus and Clinician Consensus on TBB and SLB Final Diagnoses with Perceived Need fo LB Based on TBB Evaluation Alone

Case
HRCT Diagnosis

Radiology Consensus
Clinical-Radiologic

Impressiona (Confidenceb)
TBB Pathologic

Diagnosis
SLB Pathologic

Diagnosis
TBB Final Diagnosisa

(Confidenceb)
SL l Diagnosisa

fidenceb) Get SLB?
Agreement in TBB and SLB

Final Diagnoses

1 Definite UIP 1 (2) UIP UIP 1 (1) (1) No Yes

2 Probable UIP 1 (1) Inadequate UIP 1 (1) (1) No Yes

3 Probable UIP 1 (1) UIP HP vs UIP 1 (1) (2) No No

4 Probable UIP 1 (1) UIP UIP 1 (1) (1) No Yes

5 Possible UIP/NSIP-
like

2 (2) UIP UIP 1 (1) (1) No Yes

6 Possible UIP/NSIP-
like

1 (2) UIP UIP 1 (1) (1) No Yes

7 Possible UIP/NSIP-
like

1 (3) UIP UIP 1 (2) (2) No Yes

8 HP 3 (3) HP HP 3 (1) (1) No Yes

9 Normal 8 (1) Organizing
pneumonia

Organizing
pneumonia

7 (1) (1) No Yes

10 Other, non-IIP 7 (2) Nondiagnostic Nondiagnostic 7 (2) (2) No Yes

11 Possible UIP/NSIP-
like

1 (2) Nondiagnostic UIP 1 (2) (1) Undecided Yes

12 Possible UIP/NSIP-
like

1 (2) Inadequate UIP 1 (2) (1) Undecided Yes

13 Possible UIP/NSIP-
like

2 (2) Nondiagnostic Probable HP 2 (2) (3) Yes Yes

14 Possible UIP/NSIP-
like

3 (2) Nondiagnostic UIP 1, 2, 3 (3) (2) Yes No

15 Possible UIP/NSIP-
like

7 (2) UIP Chronic
bronchiolitis

1 (2) (2) Yes No

16 Possible UIP/NSIP-
like

2 (2) UIP Eosinophilic
pneumonia,
NSIP

1 (2) (1) Yes No

17 Possible UIP/NSIP-
like

3 (2) Nondiagnostic UIP 3, 1 (3) (2) Yes No

18 Possible UIP/NSIP-
like

1 (2) Inadequate UIP 1 (2) (1) Yes Yes

19 Possible UIP/NSIP-
like

2, 3 (3) HP HP 3 (2) (1) Yes Yes

(Continued)
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TABLE 2 ] (Continued)

Case
HRCT Diagnosis

Radiology Consensus
Clinical-Radiologic

Impressiona (Confidenceb)
TBB Pathologic

Diagnosis
SLB Pathologic

Diagnosis
TBB Final Diagnosisa

(Confidenceb)
S Final Diagnosisa

(Confidenceb) Get SLB?
Agreement in TBB and SLB

Final Diagnoses

20 Possible UIP/NSIP-
like

1, 2 (3) Nondiagnostic UIP 1, 2 (3) 1 (1) Yes No

21 Possible UIP/NSIP-
like

1, 2 (3) Inadequate UIP 1 (3) 1 (1) Yes Yes

22 Possible UIP/NSIP-
like

1, 2, 3 (3) Inadequate HP 3 (3) 3 (2) Yes Yes

23 HP 4, 7 (3) Nondiagnostic RB 7 (3) 4 (2) Yes No

24 HP 1, 3 (3) Nondiagnostic RB 3 (3) 4 (1) Yes No

25 HP 1, 2, 3 (3) Inadequate UIP 1, 2, 7 (3) 1 (1) Yes No

26 HP 3, 4 (3) Nondiagnostic Peribronchiolar
metaplasia

3 (3) 4 (2) Yes No

27 Cryptogenic
organizing
pneumonia

7 (3) HP Organizing
pneumonia

3, 7 (3) 7 (1) Yes No

28 Emphysema 5 (1), 2 (3) Nondiagnostic HP 2 (3) 4 (1) Yes No

29 Other, non-IIP 7 (2) Nondiagnostic Follicular
bronchiolitis

7 (2) 6 (1) Yes No

30 No consensus
HP, small airways
disease, other

4 (3) Nondiagnostic RB 4 (3) 4 (1) Yes Yes

31 No consensus
DIP, probable UIP,
other

2 (2) Nondiagnostic NSIP 2 (2) 2 (1) Yes Yes

32 No consensus
HP, definite UIP,
possible UIP

1 (2), 3 (3) Nondiagnostic UIP 3 (2) 1 (1) Yes No

33 No consensus
HP, possible UIP/
NSIP-like, sarcoid

1 (3) UIP HP 1 (2) 3 (1) Yes No

DIP ¼ desquamative interstitial pneumonia; HP ¼ hypersensitivity pneumonitis; IIP ¼ idiopathic interstitial pneumonia; NSIP ¼ nonspecific interst al pneumonia; RB ¼ respiratory bronchiolitis; SLB ¼ surgical lung
biopsy; TBB ¼ transbronchial biopsy; UIP ¼ usual interstitial pneumonia. See Table 1 legend for expansion of other abbreviations.
a1 ¼ UIP; 2 ¼ NSIP; 3 ¼ HP, 4 ¼ RB ILD/DIP; 5 ¼ emphysema; 6 ¼ bronchiolitis; 7 ¼ other; 8 ¼ normal.
bConfidence: 1 ¼ definite; 2 ¼ probable; 3 ¼ possible.
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TBB specimens,
N = 33 

Adequate,
n = 27

UIP, n = 9

Organizing
pneumonia, n = 1

Hypersensitivity
pneumonia, n = 3

Diagnostic, 
n = 13

Nondiagnostic,
n = 14 

Inadequate,
n = 6

Figure 1 – Adequacy of TBB specimens. TBB ¼ transbronchial biopsy; UIP ¼ usual interstitial pneumonia.

TABLE 3 ] Characteristics of TBB Specimens

Variable
Total

N ¼ 33
UIP on SLB
n ¼ 15

Non-UIP on
SLB

n ¼ 18

No. of alveolated
pieces, median
(range)

3 (0-7) 3 (0-7) 3 (0-6)

Adequate biopsy
results, No.
(%)

27 (81.8) 10 (66.7) 17 (94.4)

Diagnostic
biopsy results,
No. (%)

13 (39.4) 5 (33.3) 8 (47.1)

See Table 1 and 2 legends for expansion of abbreviations.
(1 ¼ definite, 2 ¼ probable, 3 ¼ possible) are presented
in Table 2.

Of the 33 patients presented, SLB was deemed
unnecessary in 10 (30%), necessary in 21 (64%), and
undecided in two (6%). However, radiology review
identified four patients with honeycombing and an
HRCT diagnosis of definite (n ¼ 1) or probable (n ¼ 3)
UIP. Based on current management guidelines, HRCT
would be diagnostic, and these patients would not be
considered for SLB.9 Excluding these patients, of the
remaining 29 cases, SLB was deemed unnecessary in six
(21%), necessary in 21 (72%), and undecided in two
(7%). There was agreement between TBB and SLB
diagnoses in all cases in which SLB was deemed
unnecessary after initial review with TBB pathologic
findings only. In five of these six cases, there was either
an increase in clinician-reported confidence level or a
change in the final diagnosis with the addition of the
TBB specimen. In the sixth case, TBB and SLB were both
nondiagnostic, and patient was given a final diagnosis of
small airways disease. Even after excluding cases of
definite UIP by HRCT, IPF remained the most common
clinical diagnosis (n ¼ 3 [50%]). The other diagnoses
were HP, small airways disease, and cryptogenic
organizing pneumonia.

In 21 cases, the clinicians felt that SLB was necessary to
confirm the diagnosis reached using TBB. In these
cases, the clinician-reported confidence level was not
increased by the addition of TBB data. Interestingly, the
pre-SLB and post-SLB diagnoses were the same in
seven of these cases (33%), whereas the ultimate
diagnosis was incongruent in 14 cases (67%). The two
undecided cases both had a diagnosis of UIP with TBB
and SLB (Fig 4).
journal.publications.chestnet.org
Discussion
Prior research has demonstrated the potential use of
TBB as a diagnostic technique in patients proven to have
IPF.36,37 Our investigation sought to evaluate the
diagnostic utility of TBB combined with clinical and
HRCT data as it applies to IIP. We demonstrated that
information from TBB combined with clinical and
HRCT data may provide enough information to make a
confident and accurate diagnosis in approximately
20% to 30% of patients with suspected ILD. In our case
series, TBB appears to have greatest diagnostic value in
identifying UIP. When a TBB specimen showed
appropriate UIP histopathologic findings in the context
of an appropriate clinical history and HRCT, SLB was
not recommended, and reported clinician confidence
was increased. More specifically, our data suggest that
the addition of a diagnostic TBB specimen to a possible
UIP/NSIP-like HRCT pattern can result in a confident
IPF diagnosis and preclude the need for SLB, which is
the current recommendation based on most recent
guidelines.
395
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Figure 2 – Transbronchial biopsy with honeycomb changes.
The overall utility of TBB is limited by the adequacy and
size of the pathologic specimen. On review of our
pathologic consensus data, only 18% of TBB specimens
were inadequate, consisting of bronchial wall, pleura, or
debris, which is a similar percentage as in older TBB
studies.36 Even with an adequate specimen, the small
sample size of the TBB specimen limits diagnostic
capability, which has been considered a major
impediment to the successful use of TBB for diagnosing
ILD.12 However, of our adequate specimens with at least
one fragment of alveolated lung parenchyma, 48% were
felt to be diagnostic. Additionally, the average and
median number of pieces of alveolated parenchyma did
not change when we isolated only diagnostic or
diagnostically accurate TBB specimens (average, 2.8;
median, 3). When TBB was interpreted as diagnostic in
the absence of a diagnostic HRCT, our expert clinicians
Figure 3 – Usual interstitial pneumonia on transbronchial biopsy with
fibrosis, honeycomb changes, and fibroblast foci. The asterisk indicates a
fibroblast focus.

396 Original Research
agreed that further histopathologic evaluation was
unnecessary in 50% of cases (five of 10). In the majority
of these cases, the ultimate diagnosis was UIP/IPF (n ¼ 3).
In all cases in which SLB was not recommended, there
was agreement between the final diagnoses reached
using TBB and SLB. When TBB was diagnostic and SLB
was still requested, agreement in final diagnoses was
seen in only 20%. These data show that clinicians may
be able to determine when clinical, HRCT, and TBB
information is complete enough to preclude the need for
SLB. It also shows that clinicians are able to sense when
a pathologic diagnosis from TBB is not sufficient to
reach a firm final diagnosis. A thorough assessment of
the factors that contribute to clinician confidence in TBB
pathologic diagnosis was not addressed is this study.
Furthermore, our ability to make inferences on this topic
is also limited by our small sample size. This represents
an area for future investigation.

Interlobar and intralobar histologic variability in IIP is
well known and guides recommendations for obtaining
biopsy specimens from multiple lobes during a
diagnostic evaluation for IIP.2 The presence of a UIP
pattern in any biopsy sample confers a poor prognosis
and when seen is generally classified as UIP.2 This
principle, although originally applied to SLB, may also
be extrapolated to TBB. Even with the small size of TBB
samples, if definitive UIP characteristics are seen, the
specimen may be considered diagnostic. However,
absence of UIP on TBB does not rule out UIP/IPF. The
need for and utility of transbronchial biopsy procedures
in multiple lobes for IIP has not been investigated.

Although the ILDs reviewed in our retrospective analysis
were not limited to IPF, this was the most common final
diagnosis. The most common radiologic pattern seen in
our study population was a possible UIP/NSIP-like
pattern (n ¼ 15). Adequate TBB specimens were seen in
11 of these patients (73%), 55% of which were thought
to be diagnostic (Fig 5). The second most common
HRCT pattern was HP (n ¼ 5). Adequate TBB
specimens were found in four (80%), 25% of which were
thought to be diagnostic. Our limited data suggest that
TBBs have the potential to provide most diagnostic
benefit to cases in which HRCT shows a possible UIP/
NSIP-like pattern. However, this may be skewed by
overrepresentation of this radiographic pattern in our
cohort.

True diagnostic utility of TBB is achieved only in the
context of suggestive clinical and HRCT data. It has
been established that HRCT can accurately predict the
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Figure 4 – Flow diagram of agreement between TBB and SLB final diagnoses. HRCT ¼ high-resolution CT; SLB ¼ surgical lung biopsy. See Figure 1
legend for expansion of other abbreviations.
presence of UIP at biopsy when features of
honeycombing in a basilar peripheral distribution are
present (without a predominance of ground glass or
other features to suggest an alternative diagnosis).12,21,22

Further investigation has suggested that more modest
amounts of fibrosis, without honeycombing, can be
highly predictive of UIP/IPF when combined with
patient age.39 In our study, the need for SLB was used as
a surrogate for confidence level in diagnosis using
clinical, HRCT, and TBB data, with a decision against
SLB equating to a high level of confidence in the
diagnosis. If TBB was suggestive of a UIP diagnosis
when the HRCT showed a possible UIP/NSIP-like
pattern, no further workup was recommended (n ¼ 3).
3

2

6

4

Possible UIP/NSIP-like

TBB with UIP - No SLB
TBB with UIP - Yes SLB
TBB Nondiagnostic
TBB Inadequate

Figure 5 – TBB results in patients with possible UIP/NSIP-like on
HRCT. UIP/NSIP ¼ usual interstitial pneumonia/nonspecific interstitial
pneumonia. See Figure 1 and 4 legends for expansion of other
abbreviations.
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In the three cases in which TBB was suggestive of UIP
and SLB was requested, possible confounding factors
include lack of consensus on an HRCT diagnosis,
atypical distribution of abnormalities on HRCT, and a
concurrent alternative diagnosis suggested on the TBB
specimen findings. The remaining three TBB specimens
showing UIP were in patients with definite or probable
UIP seen on HRCT who would not be considered for
biopsy based on current management guidelines.
Because of the small size of TBB specimens, the
pathologic findings on TBB must be correlated with the
clinical and radiologic data before making a diagnosis,
and if the clinical or radiographic features (or both) do
not fit, consideration should be given to obtaining a
larger biopsy specimen.36

As with prior studies evaluating the utility of TBB in the
diagnosis of UIP, our study was limited by a small
sample size and retrospective sampling. A larger cohort
would be necessary to more accurately determine the
sensitivity and specificity of TBB for achieving UIP
histopathologic diagnosis. Although prior studies
addressing the utility of TBB have been limited to a
population of patients with UIP/IPF only, our evaluation
included other IIPs. However, the greatest utility of TBB
was seen when the ultimate diagnosis was UIP/IPF.
Other studies on a bronchoscopic sample such as cell
count and differential or flow cytometry, which may be
instructive and might improve diagnostic accuracy in
397

http://journal.publications.chestnet.org


alternative IIPs such as HP, were not explicitly evaluated
in this study. As a retrospective evaluation, we have
identified cases in which both TBB and SLB were
performed and for which TBB was not felt to be
informative in the initial clinical setting. We have
applied new pathologic and diagnostic criteria to older
specimens/cases, which is an inherent limitation to our
evaluation. There has yet to be a trial investigating the
prospective use of routine TBB in IIP. A prospective trial
would need to address the number of samples taken at
the time of biopsy and location of sampling to address
concerns raised by consensus guidelines.9 The use of
TBB is most appealing in cases in which SLB is deemed
not to be feasible. Although TBB is less invasive than
SLB, the overall safety of TBB in this likely at-risk
patient population would also need to be addressed
before its routine use.

Standard TBB has been used widely for obtaining lung
samples for histologic evaluation. The diagnostic yield
is variable and is influenced by factors such as the size
of the samples harvested and the presence of crush
artifacts left by conventional biopsy forceps.40-42
398 Original Research
Methods of approaching TBB to best achieve an
adequate diagnostic specimen have not been
determined, particularly with respect to the diagnosis
of UIP with its peripheral lung predominance.43 As
previously mentioned, transbronchial lung cryobiospy
may represent an alternative method to obtain larger
tissue samples, with a reported diagnostic yield as high
as 80% and lower complication and mortality rates
than with SLB.35 However, further investigation is
needed into how best to approach TBBs to achieve
an accurate diagnosis. Our evaluation using multiple
expert clinicians, pathologists, and a radiologist
have identified a potential role for TBB in the
multidisciplinary diagnostic pathway; however, our
findings would need to be confirmed in a typical
multidisciplinary team setting for TBB to be used
in clinical practice.

In conclusion, when clinical and HRCT data are
suggestive but not diagnostic of UIP, clinician
confidence in IPF diagnosis is increased when a TBB
specimen contains the characteristic histologic features
of UIP.
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