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Background: Atypical idiopathic pulmonary fibrosis (IPF) including multiple cysts or markedly
atelectatic induration in upper lung predominance occasionally can confirm the diagnosis of IPF through a
multidisciplinary discussion (MDD) between clinician, radiologist and, pathologist in clinical practice. The
aim of this study was to clarify the differences in clinico-radiological characteristics and the efficacy of anti-
fibrotic agents between atypical IPF and typical IPFE.

Methods: We retrospectively evaluated the differences in clinico-radiological characteristics between
patients with atypical IPF (n=44) and those with typical IPF (n=87) and examined efficacy of ant-fibrotic
agents in atypical IPF. Atypical IPF was characterized by the presence of markedly atelectatic induration in
upper lung predominance (pleuroparenchymal fibroelastosis; PPFE like lesion) with and without multiple
thick-walled large cysts (TWLC), so-called macrocystic honeycombing (TWLC; >2.5 ¢m in diameter with
1-3 mm thickness) in addition to honeycombing in the bilateral lower lobes predominance.

Results: There was no difference in the baseline disease severity for IPF between both groups. The annual
change value of fibrotic score and traction bronchiectasis (TBE) score, and decreased changes in forced
vital capacity (FVC) during 6 months were significantly higher in atypical IPF than those in typical IPF.
Survival time was significantly lower in patients with atypical IPF (MST: 33.4 vs. 47.9 months, P=0.03). The
multivariate Cox regression model demonstrated that the prognostic predictors were presence of atypical
IPF and increased Gender-Age-Physiology (GAP) staging. Moreover, the rate of decrease in FVC value 6
months after treatment with anti-fibrotic agents was significantly higher in atypical IPF than those in typical
IPF (-11.8%+14.0% vs. -1.0%=+12.7%; P=0.01).

Conclusions: This study demonstrated that the prognosis for atypical IPF was significantly worse than
that for typical IPFE. Future studies are required prospective analyses of efficacy of anti-fibrotic agents for
patients with atypical IPE.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is the most common
form of idiopathic interstitial pneumonias (IIPs)
characterized radiologically and histologically by the
features of usual interstitial pneumonia (UIP) (1). Although
the median survival for patients with IPF is recognized
2.5-3.5 years after diagnosis (2), the clinical course of each
patient is variable (3).

According to American Thoracic Society/European
Respiratory Society/Japanese Respiratory Society/
Latin American Thoracic Association (ATS/ERS/JRS/
ALAT) guidelines published in 2011 (1), chest high-
resolution computed tomography (HRCT) is an essential
key tool of the diagnostic algorithm for IPF. A definite
UIP pattern on chest HRCT includes subpleural/basal
predominance, reticular abnormalities, honeycombing
with or without traction bronchiectasis (TBE), and lack of
features inconsistent with UIP. However, the identification
of atypical IPF including multiple cysts or atelectatic
induration occasionally can confirm the diagnosis of IPF
through a multidisciplinary discussion (MDD) between
clinician, radiologist and, pathologist in clinical practice.

To our knowledge, few reports are available on
comparison of clinic-radiological characteristics and
outcomes between patients with atypical and typical IPFE.
Herein, we compared the clinical features and outcomes
between atypical and typical IPF divided based on chest
HRCT images, as well as to elucidate prognostic factors
and efficacy of anti-fibrotic agents.

Methods
Study population

The study cohort included patients enrolled at Toho
University Omori Medical Center in Japan between
April 2003 and March 2015. During the study period,
87 patients with typical IPF and 44 patients with atypical
IPF were analyzed retrospectively. The diagnosis of typical
IPF was made by a multidisciplinary clinico-radiologic-
pathological review of the patient data in accordance with
the 2011 ATS/ERS/JRS/ALAT consensus statement (1).
In contrast, atypical IPF was characterized by the
presence of markedly atelectatic induration in upper lung
predominance (pleuroparenchymal fibroelastosis; PPFE like
lesion) with and without multiple thick-walled large cysts
(TWLC), so-called macrocystic honeycombing (TWLC;
>2.5 c¢m in diameter with 1-3 mm thickness) in addition to
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honeycombing predominantly in both lower lobe (classic
UIP features) (Figure ).

Acute exacerbation (AE) of IPF was diagnosed by criteria
proposed by Collard et al. (4).

Gender-Age-Physiology (GAP) score was calculated by
gender, age, forced vital capacity (FVC) % predicted and
diffusion capacity (DLco) % predicted and patients divided
to severity of staging such as stage I-III as previously
described (5).

The study was approved by the local Ethics Committee
of the Toho University Omori Medical Center (No.
M16263).

Chest CT scan

A helical CT scanner (Aquilion 16, Toshiba, Tokyo, Japan)
was applied. Thin-section CT scans were obtained at full
inspiration and scanning protocol consisted of reconstruction
of 1-2-mm collimation sections with a high-spatial-frequency
algorithm at 1- or 2-cm intervals. CT images of the chest
were photographed at window settings appropriate for the
lung parenchyma [window level from -600 Hounsfield Units
(HU); width from 1,600 HU] for all patients.

The lungs were divided into 6 lung zones (upper,
middle, and lower zones in the bilateral lugs). The upper
zone was defined as the area of the lung above the level of
the tracheal carina, the lower zone as the area of the lung
below the level of the inferior pulmonary vein, and the
middle zone as the area of the lung between the upper and
lower zones, respectively. The extent of lung involvement
was evaluated visually and independently for each of the
6 lung zone. To examine interstitial fibrosis, fibrosis score
was assigned: 0, none; 1, ground glass opacity without
reticulation; 2, ground glass and fine reticular opacity; 3,
reticular opacity and microcysts less than 3 mm in diameter;
or 4, coarse reticular opacity and large cysts more than
3 mm in diameter (6). TBE was originally assigned with
categorical severity score that considered the average degree
of airway dilatation within areas of fibrosis; 0, none; 1, mild;
2, moderate; 3, severe (7). The fibrosis or TBE scores were
assessed for each of the 6 lung zones and then summed.
Extent of fibrosis (the overall % of lung involvement) was
calculated by averaging the 6 lung zones and recorded to
the nearest 5%. Extent of TBE was classified into 4 groups;
0, none; 1, existence of 1 segment; 2, existence of
2 segments; 3, existence of more than 2 segments. A consensus
reading of the CT images was analyzed independently by 1
pulmonologist (K.S.) and 1 radiologist (K.M.).
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Typical IPF

PPFE-like lesion

Mixed type: PPFE + TWLC

Figure 1 The representative cases of typical and atypical IPE. (A) Typical IPF; (B) PPFE like lesion; (C) mixed type: PPFE + TWLC. IPF,
idiopathic pulmonary fibrosis; PPFE, pleuroparenchymal fibroelastosis; TWLC, thick-walled large cysts.

Pulmonary function test (PFT)

Spirometry and the measurement of DLco were performed
using a PFT system (Chestac-33, CHEST Co. Ltd., Tokyo,
Japan). The diffusion capacity was measured by the single
breath technique (8). The composite physiologic index (CPI)
was calculated using the formula proposed by Wells (9).

Measurement of the estimated systolic pulmonary arterial
pressure (esPAP)

The esPAP was calculated from measurements using
transthoracic Doppler echocardiography with room air.
The transtricuspid pressure gradient was calculated using
the modified Bernoulli equation and was considered to
be equal to the equal to the esPAP in the absence of right
ventricular outflow obstruction: esPAP = transtricuspid
pressure gradient + right atrial pressure.

Measurement of the levels of the serum markers

The serum level of Krebs von den Lungen (KL)-
6 and surfactant protein (SP)-D were measured using
commercially a KL-6 enzyme-linked immunosorbent assay
(ELISA) kit (Eisai Co. Ltd., Tokyo, Japan) and a SP-D
ELISA kit (Yamasa, Tokyo, Japan), respectively. The normal
levels of serum KL-6 and SP-D were <500 U/mL and
<110 ng/mL, respectively.

Statistical analysis

Data were expressed as mean + standard deviation.
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Statistical analysis for continuous data between two groups
was performed using the Wilcoxon rank sum test or the
Student #-test, as appropriate. When categorical variables
were compared, the Chi-square test and Fisher’s exact test
was used, as appropriate. Prognostic significance of each
parameter was analyzed by univariate and multivariate Cox
proportional hazard regression analysis. The survival rate
was calculated by the Kaplan-Meier method, and the log
rank test was applied with the significance level set at <5%.
P<0.05 was regarded as statistically significant. Statistical
analysis was performed using JMP, version 10.0.0 (SAS
Institute, Cary, NC, USA).

Results

Baseline clinical differences between patients with atypical
and typical IPF

The ratio of males, smoking history, smoking index values,
rate of dust exposure, and the incidence of lung cancer and
AE were significantly higher in patients with typical IPF
than in those with atypical IPE. There was no difference in
the baseline disease severity (GAP staging) for IPF between
both groups (stage I/II/II1 =18/20/6 vs. 40/35/12, P=0.84)
and duration from the onset to initial visit (P=0.64) (Table I).
On the other hand, duration from initial visit to disease
progression was shorter in patients with atypical IPF than
in those with typical IPF (MST =12.1 vs. 40.4 months,
P<0.0001) (Figure 2).

Baseline values of %FVC, %FEV,, and serum value of
KL-6 in patients with atypical IPF were significantly lower
than those in patients with typical IPF, whereas CPI was
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Table 1 Comparison of demographic characteristics between atypical and typical IPF

Variable Atypical IPF (n=44) Typical IPF (n=87) P value
Age (years) 72.6+7.3 71.8x7.7 0.55
Sex (male/female) 28/16 70/17 0.04
Smoking history (current/ever/never) 6/20/18 16/57/14 0.01
Smoking index” 404+630 771573 0.001
Dust exposure (%) 2 (4.6) 27 (31.0) 0.0006
mMRC score (0/I/11/111/1V) 4/18/19/3/0 9/26/34/14/4 0.27
Severity of IPF (GAP stage: I/1I/11l) 18/20/6 40/35/12 0.84
AE (%) 5(11.4) 24 (27.6) 0.03
Primary lung cancer (%) 0 (0.0 9(10.3) 0.03
Histological UIP diagnosis (%) 9 (20.5) 25 (28.7) 0.31
Duration from the onset to initial visit (days) 602+756 534+624 0.64

Data are presented as mean = SD. *Smoking index, number of cigarettes consumed per day multiplied by years of smoking. IPF, idiopathic
pulmonary fibrosis; mMRC, modified Medical Research Council; GAP, gender, age, and lung physiology; UIP, usual interstitial pneumonia;

SD, standard deviation.
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Figure 2 Cumulative incidence of disease progression in the
patients with typical IPF and atypical IPF. The prevalence of
disease progression at a 5-year in patients with typical IPF (75.9%)
was lower than in those with atypical IPF (100%) (MST: 12.1 vs.
22.6 months, P<0.0001). IPE, idiopathic pulmonary fibrosis.

significantly higher for atypical IPF patients. Moreover,
stratified analysis for % FVC demonstrated that the change
of FVC decline in atypical IPF patients with %FVC >70%
was significantly greater than that in typical IPF patients,
whereas, there were no significant differences between
patients with atypical and typical IPF with %FVC <60%
and 60%< %FVC <70% in the change of FVC decline
during 6 months (Figure 3). The change in decline of

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

FVC and %DLco during 6 months was significantly
greater in atypical IPF patients, respectively (-0.23+0.34
vs. -0.11£0.18 L, P=0.01; -10.9£16.7 vs. -3.511.0 L,
P=0.008) (Tuble 2).

Comparison of chest CT images between patients with
atypical and typical IPF

There were no significant differences between patients
with atypical and typical IPF in the baseline chest CT
images. However, the annual change value of fibrosis
score, extent of fibrosis, severity of TBE, and extent of
TBE were significantly greater in patients with atypical
IPF (Tuble 3).

Overall survival and prognostic significance of patients
with atypical IPF

Duration of survival was significantly shorter in patients with
atypical IPF (MST: 33.4 vs. 47.9 months, P=0.03) (Figure 4).
In particular, atypical IPF complicating PPFE like lesion
with multiple TWLC had worst prognosis (MST: Typical
IPF/PPFE like lesion/mixed type =47.9/59.5/20.6 months;
P=0.0004) (Figure 5). With regard to prognostic factors
for entire IPF patients for survival, the multivariate
Cox regression model demonstrated that the prognostic
predictors were presence of atypical IPF (HR =2.07, 95%
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Figure 3 Comparison of stratification of change in FVC between
typical IPF and atypical IPF. The change in FVC decline in
atypical IPF patients with %FVC >70% was significantly
greater than that in typical IPF patients, whereas, there were no
significant differences between patients with atypical and typical
IPF with %FVC <60% and 60%< %FVC <70% in the change of
FVC decline during 6 months. FVC, forced vital capacity; IPE,
idiopathic pulmonary fibrosis.
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CI: 1.087-3.897, P=0.03) and increased GAP staging
(Table 4). Regarding the most unfavorable prognostic
predictors for patients with atypical IPF, mixed type with
PPFE like lesion and multiple TWLC (HR =2.77, 95% CI:
1.535-4.8205, P=0.001) and increased GAP staging were
significant factors in multivariate Cox proportional hazard
regression analyses (Tuble 5). Also, overall survival was
poorer in atypical IPF patients than in typical IPF patients
with %FVC >70% (MST: 37.7 vs. 63.2 months, P=0.055).
With regard to prognostic factors for IPF patients with
%EFVC >70%, the multivariate Cox proportional hazard
regression model revealed males (HR =3.19, 95% CI: 1.03-
14.07, P=0.04), atypical IPF with mixed type (HR =6.73,
95% CI: 2.04-19.69, P=0.003), and %DLco (HR =0.96,
95% CI: 0.94-0.99, P=0.003).

Treatments for patients with atypical and typical IPF

Forty two of 44 atypical IPF patients and 77 of 87 typical
IPF patients received medication, respectively. The rate of

Table 2 Comparison of PFTs, serum markers, esPAP, and 6MWT among patients with atypical and typical IPF

Variable Atypical IPF (n=44) Typical IPF (n=87) P value
FVC % predicted 67.0+15.2 77.6+18.3 0.002
FEV; % predicted 85.5+24.6 94.8+21.3 0.03
TLC % predicted 72.1+13.8 76.0+16.5 0.18
DLco % predicted 58.9+18.9 54.8+17.9 0.27
CPI 63.3+16.6 52.2+15.2 0.0002
AFVC/6 mo, L -0.23+0.34 -0.11+0.18 0.01
A%DLco/6 mo, % -10.9+16.7 -3.5+11.0 0.008
KL-6, U/mL 883+496 1,190+716 0.01
SP-D, ng/mL 279+179 267+183 0.72
AKL-6/6 mo, U/mL —78+440 —40+547 0.69
ASP-D/6 mo, ng/mL 25+119 -13+130 0.11
esPAP, mmHg 33.7+9.8 30.7+7.8 0.22
AesPAP/6 mo, mmHg 5.6+9.1 4.0+10.6 0.46
6MWD, m 335+126 313+138 0.39
Lowest SpO,, % 89.3+4.8 88.3+5.0 0.32

Data are presented as mean + SD. IPF, idiopathic pulmonary fibrosis; CPI, composite physiologic index; KL-6, Kreb von den Lungen-6;
SP-D, surfactant protein D; esPAP, estimated systolic pulmonary arterial pressure; 6MWD, 6-minute walking distance; SD, standard

deviation.
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Variable Atypical IPF (n=44) Typical IPF (n=87) P value
Fibrosis score 13.7+4.0 15.1+3.4 0.08
Extent of fibrosis 25.7+11.2 26.8+10.1 0.64
Severity of BE (none/mild/moderate/severe) 0/16/26/2 2/44/40/1 0.57
Extent of BE 1.8+0.8 1.5+0.8 0.09
AFibrosis score/12 mo 4.5+2.8 2.0+2.0 <0.0001
AExtent of fibrosis/12 mo 8.6+5.9 5.5+3.9 0.002
ASeverity of BE/12 mo 0.8+0.5 0.3+0.6 0.0001
AExtent of BE/12 mo 0.7+0.7 0.3+0.4 0.0002

Data are presented as mean + SD. IPF, idiopathic pulmonary fibrosis; BE, bronchiectasis; SD, standard deviation.

—— Typical IPF (n=87)

i -------- Atypical IPF (n=44)
@
S P=0.03
2
3
2
<)
o -
0.2
0.0 — 77—
0 20 40 60 80 100 120

Time (months)

Figure 4 The Kaplan-Meier survival curve in patients with typical
IPF (solid line) (n=87) and atypical IPF (dashed line) (n=44).
Survival time was significantly shorter in those with atypical
IPF than in those with typical IPF (MST: 33.4 vs. 47.9 months,
P=0.03). IPF, idiopathic pulmonary fibrosis.

administration of pirfenidone in patients with atypical IPF
was significantly higher than that in patients with typical
IPF (59.1% vs. 39.1%, P=0.04) (Table 6).

Forty two patients with IPF were introduced anti-
fibrotic agents during over 6 months (atypical IPF/typical
IPF =20/22 cases). Eighteen of 20 patients with atypical
IPF and 21 of 22 patients with typical IPF were treated
with pirfenidone, and each remaining patient received
nintedanib, respectively. The rate of decrease in FVC
value 6 months after treatment with anti-fibrotic agents
was significantly higher in atypical IPF than those in
typical IPF (-11.8%x14.0% vs. -1.0%=12.7%; P=0.01)
(Figure 6).
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Figure 5 Comparison of survival curves between 3 groups; atypical
IPF with PPFE like lesion (dotted line) (n=20), atypical IPF with
mixed type (PPFE + TWLC) (bold solid line) (n=24), and typical
IPF (solid line) (n=87). The MST in each group was 59.5, 20.6,
and 47.9 months, respectively. Survival in atypical IPF patients
with mixed type of PPFE and TWLC had significantly worse than
that in the other 3 groups (P=0.0004). IPF, idiopathic pulmonary
fibrosis; PPFE, pleuroparenchymal fibroelastosis; TWLC, thick-
walled large cysts.

Causes of death

The most frequent causes of death were pneumonia and
chronic deterioration in patients with atypical IPF [each
10 of 27 deaths (37.0%)], and AE in patients with typical
IPF [20 of 58 deaths (34.4%)], respectively. There were no
significant differences in causes of death between patients

with atypical and typical IPFE.

Discussion

This is the first report that demonstrated differences of

7 Thorac Dis 2018;10(2):899-908
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Table 4 Prognostic factors of patients with entire IPF for survival
(n=131)—The Multivariate Cox Regression Model
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Table 6 Treatments for atypical and typical IPF
Atypical IPF  Typical IPF

Variable HR 95% Cl P value Variable, n (%) (n=44) (n=g7) © value
Atypical IPF 2073 1.087-3.897  0.03 Pirfenidone 26(59.1)  34(39.1) 0.04
GAP severity (stage I vs. Il 4.599 1.262-17.168  0.02 Nintedanib 2 (4.6) 4(46)  1.00
GAP severity (stage Il vs. Ill) 4522 1.725-11.711  0.003 Inhaled N-acetylcysteine 8(18.2) 24 (27.6) 0.29
mMRC 1272 0.929-1.753  0.13 monotherapy

Fibrosis score 0928 0.819-1.052  0.24 Prednisolone 409 3@9 022
Extent of fibrosis 1.012 0.971-1.055  0.58 g‘rr;zl:gg;zety'cyﬁeme * 1@3) 802 027
BE severity 1626 0.828-3.145 0.16 Prednisolone + cyclosporine 1(2.3) 4 (4.6) 0.66
Extent of BE 1264 0.836-1.945 027 None 246 10015 034
SpO; <90% 1.046  0.595-1.876 0.88 IPF, idiopathic pulmonary fibrosis.

FVC % predicted 0995 0.969-1.023  0.74

DLco % predicted 0.988 0.967-1.008 0.24

IPF, idiopathic pulmonary fibrosis; GAP, gender, age, and lung
physiology; mMRC, modified Medical Research Council; BE,
bronchiectasis.

Table 5 Prognostic factors of patients with atypical IPF for survival
(n=44)—The Multivariate Cox Regression Model

Variable HR 95% Cl P value
PPFE + TWLC 2.773 1.535-4.8205 0.001
%FVC 0.986 0.964-1.007 0.178
%DLco 0.985 0.967-1.001 0.069

GAP severity (stage | vs. Il 4.664 1.419-15.386  0.011

GAP severity (stage Il vs. Ill) 4.011 1.742-9.064 0.001

PPFE, pleuroparenchymal fibroelastosis; TWLC, thick-walled
large cysts; GAP, gender, age, and lung physiology.

clinical features and outcomes in 2 subtypes of IPF divided
distinctly atypical and typical pattern on chest HRCT.

IPF is a distinct clinical entity, associated with
unexplained chronic progressive and fatal interstitial lung
disease characterized by radiological and histological
appearances consistent with UIP (1). The reasons for
PPFE like lesion and/or the existence of multiple TWLC
in the setting of IPF patients are still unclear. In our study,
given that the ratio of males, smoking history, rate of dust
exposure, and the incidence of lung cancer and AE were
significantly lower in patients with atypical IPF than in
those with typical IPF, atypical IPF may be treated as
other disorders such as lung dominant connective tissue
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Figure 6 Relative rate of change in FVC after treatments with
anti-fibrotic agents (atypical IPF/typical IPF =22/20 cases) for
6 months. The rate of decrease in FVC value 6 months after
treatment with anti-fibrotic agents was significantly higher
in atypical IPF than those in typical IPF (-11.8%=14.0% uvs.
-1.0%+12.7%; P=0.01). FVC, forced vital capacity; IPE, idiopathic

pulmonary fibrosis.

disease (CTD) or chronic hypersensitivity pneumonitis
(CHP). However, secondary causes of pulmonary fibrosis
were excluded to the extent possible, based on evaluation
of clinical manifestation of CTD or clinical audit of
relevant exposure history, detection of serum precipitins
or autoantibody, lymphocytosis in bronchoalveolar lavage
fluid, and/or characteristic histologic abnormalities such as
granulomas, peribronchiolitis, and so on.

As reported by Sverzellati ez al. (10), 34 of 55 biopsy-
proven IPF patients had chest CT images that were
regarded as having alternative diagnosis such as nonspecific

7 Thorac Dis 2018;10(2):899-908
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interstitial pneumonia (NSIP), CHP, and sarcoidosis. In this
study, there was no difference in survival between typical
and atypical findings of UIP. In contrast, Silva et /. (11).
reported that in 5 of 18 patients with initial findings
suggestive of NSIP, the follow-up chest CT scans developed
more suggestive of UIP. Indeed, survival differences
between patients with typical and atypical UIP on chest
HRCT patterns may reflect the lead-time bias of early or
late diagnosis against IPF. In the present study, patients with
atypical IPF have a worse prognosis than those with typical
IPF. Although some atypical IPF in our study could be
considered as advanced typical IPE there was no difference
in the baseline GAP staging for IPF and duration from the
onset to initial visit between both groups. Furthermore,
stratified analysis for % FVC demonstrated that the change
of FVC decline in atypical IPF patients with %FVC >70%,
who had relatively mild disease severity, was significantly
greater than that in atypical IPF patients, whereas, there was
no significant difference between patients with moderate-
to-severe atypical and typical IPF in the change of FVC
decline during 6 months. Thus, we want to emphasize that
atypical IPF doesn’t always represent advanced IPFE.

Recently, Oda et al. (12) reported that 9 of 11 patients
consistent with radiologic criteria for PPFE were
histologically diagnosed as PPFE with UIP pattern. Finally,
as patients with PPFE with UIP pattern showed a trend
toward poor prognosis, the authors emphasized that PPFE
with UIP pattern is a disease entity distinct from IPF.
Also in our study, atypical IPF with PPFE like lesion
may represent a unique disorder entity. However, some
patients with atypical IPF may be diagnosed as having IPF
and treated with anti-fibrotic agents in real-world clinical
practice, because such patients have also similar disease
behavior of IPFE.

Risk factors for mortality are known as follows; severity
of dyspnea (13), change in FVC decline (14-16), lower
FVC (17) or DLco (18), lower 6-minute walking
distance (19), the presence of desaturation on 6-minute
walking test (20), extent of fibrosis on chest HRCT (21,22),
association with emphysema (23,24) and pulmonary
arterial hypertension (25-27), change in body mass index
decline (28), and so on. Currently, useful clinical score such
as the GAP score also has been recognized worldwide (5).
In the present study, prognostic factors were presence of
atypical IPF and increased GAP staging in patients with
IPF. Moreover, atypical IPF with mixed type had poorer
prognosis. We suppose that this is why rate of staging
by GAP in atypical IPF patients with mixed type were
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significantly higher GAP staging than that in those with
PPFE like lesion (PPFE vs. mixed type; stage I/11/111
=55%/45%/0% wvs. 29%/46%/25.0%, P=0.03), and the
levels of %DLco was significantly lower for atypical IPF
patients with mixed type (PPFE/mixed type =69.8%/50.0%,
P=0.005).

This study has some limitations. Firstly, this was a
retrospective study at a single center and number of patients
was small. Therefore, our results may not be representative
of the entire atypical IPF population. Secondly, the atypical
IPF we describe may correspond to unclassifiable pulmonary
fibrosis. However, we believe that further stratification of
patients, who had atypical imaging features on chest HRCT
such as PPFE like lesion or multiple TWLC in addition to
honeycombing in the bilateral lower lobes predominance, will
be useful in assessing the outcome and efficacy of anti-fibrotic
therapy. Thirdly, atypical IPF with mixed type may just go
through the stage of atypical IPF with PPFE like lesion. At
present, the mechanism remains unclear. Finally, most of
atypical IPF patients were not able to diagnose pathologically.
Indeed, atypical IPF patients with ground glass opacities,
peribronchovascular distribution, micronodules, and so on
should be diagnosed based on histological examination under
surgical lung biopsy. However, we believe that surgical lung
biopsy is rarely performed because most patients have severe
impairment of pulmonary functions and/or honeycombing
predominantly in the lower lobes on chest HRCT images.
Basically, we aimed to diagnose not pathologically but
clinico-radiologically.

In conclusion, this study demonstrated that the
prognosis for atypical IPF was significantly worse
than that for typical IPF. Future studies are required
prospective analyses of efficacy of anti-fibrotic agents for
patients with atypical IPF.
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