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Abstract

Background: Recent studies have shown that quantification
of specific histopathologic features found in usual interstitial
pneumonia (UIP) are useful in defining a prognosis, suggest-
ing the need of biopsy in all patients. Objectives: This study
examines whether UlIP-associated mortality is different in
patients diagnosed by high-resolution computed tomogra-
phy (HRCT) features considered definite of UIP and in pa-
tients with no definite radiological diagnosis that required
histological confirmation of diagnoses. Methods: Forty-five
patients were included (30 males, mean age 65.3 * 10.7
years). Two groups of patients were identified: those with
HRCT findings of definite UIP (n = 26) and those whose ra-
diological diagnosis was not definite and required a surgical
biopsy to confirm the presence of UIP (n = 19). Forced vital
capacity, forced expiratory volume in 1 s and diffusing ca-
pacity for carbon monoxide were measured in all patients.
All data were obtained from medical records, and the sur-

vival status was obtained by telephone or personal inter-
view. All clinical parameters and HRCTs were obtained with-
in 1 month before surgical lung biopsy. Results: Median
survival was not different across groups and was similar to
that previously reported (35 months). Kaplan-Meier analysis
did not show any difference in 5-year survival between both
groups. Conclusions: In a clinical context in which the diag-
nosis of UIP can be obtained as a dynamic process that in-
cludes anintegrated clinical, radiological and pathologic ap-
proach, areliable diagnosis of UIP can be obtained based on
a typical definite HRCT with no risk of including patients with
a more benign disease and a more prolonged survival.
Copyright © 2009 S. Karger AG, Basel

Introduction

Idiopathic pulmonary fibrosis (IPF), also known as
cryptogenic fibrosing alveolitis, is the most common
form of idiopathic interstitial pneumonia (IIP) [1, 2]. It is
a chronic fibrosing interstitial lung disease (ILD) of un-
known cause whose diagnosis carries a bleak prognosis.
Although survival time varies considerably from patient
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to patient, 5-year survival rates have been estimated at
30-50%, although more recent data on patients, defined
by the ATS/ERS criteria, indicate that median survival is
only 2-3 years [3, 4].

The diagnosis of IPF is best confirmed by the identifi-
cation of usual interstitial pneumonia (UIP) on surgical
lung biopsy. The UIP pattern is characterized by hetero-
geneity that includes patchy chronic inflammation (al-
veolitis), progressive injury (small aggregates of prolifer-
ating myofibroblasts and fibroblasts, termed ‘fibroblastic
foci’) and fibrosis (dense collagen and honeycomb change)
[5]. In the absence of a surgical lung biopsy, the diagnosis
of IPF can be less certain. However, a diagnosis of IPF can
be made with a high level of confidence for patients with
distinct high-resolution computed tomography (HRCT)
features of UIP, mainly fine and coarse inter- and intra-
lobular septal thickening and honeycomb cyst formation
with architectural distortion of the pulmonary paren-
chyma and associated traction bronchiectasis and bron-
chiolectasis.

Recent studies have shown that careful analysis and
quantification of the specific histopathologic features
found in UIP are useful in defining the prognosis of pa-
tients with IPF [6, 7]; on the other hand, some studies fo-
cused on the importance of the extent of interstitial fibro-
sis and cellularity on biopsy [8-10]. Additionally, some
authors stress that CT findings are not specific enough to
define prognosis, also pointing out the considerable in-
terobserver variability that is seen in the clinical and ra-
diologic diagnoses, even when performed by experts in
the field [11, 12]. This study examines whether UIP-as-
sociated mortality is different in patients diagnosed by
HRCT features considered definite of UIP and in patients
with no definite radiological diagnosis that required his-
tological confirmation of diagnoses.

Material and Methods

The diagnosis of UIP was ascertained by typical radiographi-
cal findings or surgical lung biopsy demonstrating histological
features of UIP. Patients with a history of drug toxicity, left ven-
tricular failure or environmental exposures were excluded, but
those with a defined connective tissue disease (CTD) were in-
cluded. All patients, 18-75 years of age, with a histological or ra-
diological pattern typical of UIP at Buenos Aires British Hospital
and Instituto de Investigaciones Médicas, University of Buenos
Aires, from January 2000 to January 2007 were retrospectively
included.

Biopsy slides were reviewed independently by 2 pathologists
following published criteria [5]. Pathologists were blinded to clin-
ical information. Patients were included as UIP only when both
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pathologists agreed on the histological diagnosis. HRCT was per-
formed with 1.0- or 1.5-mm-thick sections taken at 1-cm intervals
throughout the entire lung during inspiration in the supine posi-
tion and through the caudal 10 cm of the lung at 2-cm increments
in the prone position [13]. One thoracic radiologist (J.C.S.) and 1
pulmologists (S.Q.), both of them experienced in ILDs, indepen-
dently reviewed each HRCT scan. They were required to record
each case as either definite or not definite UIP. The criteria used
included those widely accepted as most consistent with UIP diag-
noses: predominantly basal/subpleural distribution; a mixture of
reticular and ground-glass abnormalities, with traction bronchi-
ectasis when ground-glass attenuation was prominent; the ab-
sence of consolidation or nodules [14, 15]. Patients were consid-
ered to have a definite CT diagnosis of UIP if the 2 observers
agreed on the diagnosis. When disagreement was present, pa-
tients were referred to surgical biopsy.

Analyzed lung function measurements consisted of forced vi-
tal capacity (FVC), forced expiratory volume in 1 s (FEV;) and the
diffusing capacity for carbon monoxide (Dycp) using a single
breath technique (both measured using Sensor Medics Vmax 229,
version ivs-0101-05-2). Results were expressed as percentages of
predicted values [16].

All data were obtained from the medical records, and survival
status was obtained by telephone interview and/or medical re-
cords. All the clinical parameters and the HRCTs were obtained
within 1 month before surgical lung biopsy. The Medical Re-
search Council (MRC) system was used for dyspnea scoring [17].

Statistical Analysis

All values were described as the mean * standard deviation,
and the survival period was expressed as the mean * standard
error. A x? statistics test or Fisher’s exact test was used for cate-
gorical data, and an unpaired Student’s t test was used for con-
tinuous data. Survival was evaluated using Kaplan-Meier surviv-
al curves and the log-rank test. Cox proportional hazards regres-
sion analysis was used to identify significant variables predicting
survival status. A p value <0.05 was considered statistically sig-
nificant (2-tailed). All data were analyzed using SPSS version 13.0
(SPSS, Inc., Chicago, IIL,, USA).

This study was approved by the institutional review board of
the Buenos Aires British Hospital.

Results

Forty-five patients were included (30 males, mean age
65.3 * 10.7 years). At the time of the initial visit, the me-
dian time that patients experienced shortness of breath
was 16.3 £ 15.4 months (range 0-53). Baseline FEV, was
76.4 * 21.5%, FVC 70.8 % 16.1%, D cpadj 52.3 * 25.3%
and Dy co/alveolar volume 91.54 * 35.64. Pulse oxyme-
try showed a baseline resting oxygen saturation of 91.9 *
9.6%.

Thirty-eight patients had IPF and 7 patients suffered
CTD-associated UIP. Both groups of patients were simi-
lar concerning functional and clinical variables and the
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Fig. 1. Kaplan-Meier survival estimates.
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Table 1. Characteristics of the group with UIP associated with
CTD versus IPF

Characteristic IPF UIP associated p
with CTD

Female sex, % 31 57 0.587
Age, years 65.26 £ 9.73 64.14*£16.89 0.805
Diagnosed by surgical

biopsy 0.58£0.50 0.57%0.53 0.971
FEV |, liters 1.9258 £0.63 1.4933 £0.28 0.112
FEV, % 76.71+21.64 71.33+24.58 0.588
FVC, % 71.60 £15.18 63.67£23.66 0.295
Ratio of FEV; to FVC ~ 81.66 £6.31 80.91+10.29 0.813
Dico, % 54.22+25.10 54.67 £26.67 0.969
SOy, % 93.23%£3.72 86.67£18.97 0.124

Table 2. Characteristics of both groups

Characteristic Radiological ~Histological p
diagnosis diagnosis

Female sex, % 36.7 26.9 0.528
Age, years 61.1*x114 68.3%£9.2 0.026
Times of dyspnea 17.05+15.8 14.92+152 0.701
FEV, % of predicted value 68.42+22.48 83.67%+18.73 0.056
FVC, % 66.6%£16.9 729%x15.6  0.269
Ratio of FEV, to FVC 81.31+6.31 81.78x7.70 0.841
Dico, % 557+18.8  454+354  0.302
SOy, % 94 £2.80 87.6x16.4 0.126
34 Respiration 2010;79:32-37

percentage of patients diagnosed by surgical biopsy (ta-
ble 1).

Two groups of patients were identified: those with
HRCT findings of definite UIP (n = 26) and those whose
radiological diagnosis was not definite and required a
surgical biopsy to confirm the presence of UIP (n = 19).
In the 26 patients who had a radiological picture which
was felt to represent definite UIP, histological diagnosis
was not confirmed. Patients with radiological definite
UIP were slightly younger than those without definite
diagnoses (61.1 * 11.4 vs. 68.3 £ 9.2 years; p = 0.026).
Both groups were similar in sex (females 36.7 vs. 26.9%;
p = 0.5283), proportion of patients with very mild dys-
pnea (MRC I 5.26 vs. 11.5%; p = 1.000) and duration of
symptoms at the time of diagnosis (17.05 * 15.89 vs.
14.92 * 15.20 months; p =0.701). Functional impairment
was not significantly different (table 2). Median survival
was not different (35.10 * 25.72vs. 39.7 * 44.90 months;
p = 0.671). The overall 5-year survival rate of patients
with histological and radiological diagnosis of UIP was
51.2 and 42.8%, respectively (fig. 1). No significant differ-
ences in the overall survival (adjusted by age) were found
between the 2 groups (p = 0.138).

When only the group of 38 patients with IPF was ana-
lyzed, overall survival (adjusted by age) was not different
in patients with histological and radiological diagnosis of
UIP (5-year survival 45.4 vs. 34.6%; p = 0.799).
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Discussion

UIP is a distinct histological pattern observed in IPF
[3, 5] but is also found in other clinical entities (e.g., col-
lagen vascular diseases — CVD, asbestosis, diverse occu-
pational, environmental or drug exposures) [18, 19]. UIP
is the most common pattern of IIP, seen in 47-62% of re-
cent series compared with 14-36% for nonspecific inter-
stitial pneumonia (NSIP) [20-22], with similar results at
our own institution [23]. Although it has been shown that
the prognosis of collagen vascular disease/ UIP was better
than that of IPF/UIP without lead time bias [24, 25], in
the decision-making process for treatment and progno-
sis, the most important selection is to define if an inter-
stitial pneumonia is a UIP or not. UIP progresses inexo-
rably over months to years, with progressive fibrosis and
destruction of lung parenchyma [3, 26]; spontaneous re-
missions do not occur. Therefore, most patients die of
respiratory failure, with a mean survival of 2.8-3.6 years
[20-22, 27, 28]. That differs markedly from the NSIP sur-
vival, a difference that remains whatever the origin of
UIP or NSIP.

A definitive diagnosis of UIP requires surgical lung
biopsy [3, 5], but the diagnosis of UIP can be affirmed
with confidence by HRCT scans in some patients [15, 29,
30].

In designing this study, we aimed to reproduce the ap-
plication of current recommendations for the routine di-
agnostic evaluation of diffuse lung disease in the clinical
practice. Current consensus suggests that the diagnosis
of UIP can be accepted if findings in the HRCT scan are
judged as definite UIP by at least 2 experienced observers.
Patient characteristics in our series were typical of popu-
lations with fibrotic IIP managed in a referral center only
with clinical purposes. Two expert radiologic evaluations
distinguishing between UIP and NSIP on HRCT are not
always available in routine clinical practice. The real clin-
ical scenario is the agreement of 1 radiologist and 1 pul-
monologist experienced in ILD evaluation. In that con-
text, 42% of our patients with a final diagnosis of UIP
required a surgical biopsy in order to arrive at that diag-
nosis. Patients whose diagnoses were made by HRCT or
by histological confirmation did not show any difference
in survival. Median survival was not different between
the groups and was similar to that previously reported (35
months) [4].

The accuracy of a clinical diagnosis of IPF and other
ILDs was assessed by Raghu and colleagues [31] in a pro-
spective study of 59 consecutive patients who were re-
ferred to a tertiary medical center with recognized exper-
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tise in the management of ILDs. In that study, ILD diag-
nosis was performed by a senior ILD specialist, a senior
chest radiologist who evaluated chest radiographs and
HRCTs independently and with 2 separate biopsy speci-
mens that were obtained from the same lung, and evalu-
ated by a senior pulmonary pathologist who was familiar
with the classification and characteristic histopathologic
features of the various ILDs. In those conditions (only
obtainable in a clinical setting of a referral hospital with
experience in ILD), the specificity of clinical diagnosis
was 97% and the radiological diagnosis 90%. Hunning-
hake and colleagues [15] conducted a prospective analysis
of 91 patients suspected of having IPF. They showed that
when lower lobe honeycombing and upper lung irregular
lines were present, the IPF diagnosis could be made with
a specificity of 81% and a positive predictive value of 85%.
The problem they stressed is that the agreement on a spe-
cific diagnosis of the whole cohort was roughly 50%. For
this study, we selected only those patients about whom a
full agreement was met by the 2 observers (radiologist
and pulmonologist) and on clinical and radiological ba-
sis. We hypothesized that if a diagnosis based on those 2
accepted methods resulted in a similar survival, it would
add to relying on a certain and consensus-based radio-
logical diagnosis of UIP without requiring histological
confirmation. Research conditions (like a histological
confirmation in patients with a certain diagnosis of UIP)
which are used in most experimental contexts for pro-
spective studies are not necessarily recommended for the
routine clinical practice.

In the study by Flaherty and colleagues [25] who eval-
uated HRCT scans from 73 patients with a histopatho-
logic diagnosis of UIP/IPF and from 23 patients with a
histopathologic diagnosis of NSIP, 36% with a histopath-
ologic diagnosis of UIP were given diagnoses of NSIP
based on HRCT. Interestingly, their findings differ from
our results, as among patients with histopathologic UIP,
the typical HRCT presentation, which leads to a radio-
logic diagnosis of definite or probable UIP, was associ-
ated with poorer median survival than atypical HRCT
presentation (2.1 vs. 5.8 years; p = 0.04) [32], while in our
patients with histological diagnosis of UIP but atypical
HRCT findings, survival was not different. However,
Sumikawa et al. [33] have recently shown that in their pa-
tients who had biopsy-proven IPF with an UIP pattern on
the biopsy, the pattern of abnormality on thin-section
CT, whether characteristic of UIP or not, did not influ-
ence prognosis.

Some variables with potential impact on survival were
not controlled in our study (neither in the Flaherty or
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Sumikawa patients), such as the extent of HRCT involve-
ment [34, 35] or functional impairment [36, 37]. Addi-
tionally, we included 7 CTD patients, but none of them
with systemic sclerosis. We chose to include CTD pa-
tients because in daily practice, the usual clinical dilem-
ma is the same as in suspected IPF, i.e. whether pulmo-
nary involvement corresponds to a UIP pattern or not.
Differences in inclusion criteria or underrecognized dif-
ferences in functional impairment or extent of disease
may have resulted in different sample composition among
patients without typical HRCT findings concerning fac-
tors with an influence on survival and explain the differ-
ent results in both studies.

However, from a practical point of view, the important
conclusion is that if patients really have a definite diag-
nosis of UIP in HRCT, the survival is not different from
the survival seen in patients with histological confirma-
tion. Anyway, current recommendations suggest that in

the absence of typical findings, patients should receive a
surgical biopsy. On the other hand, the potential risk of
accepting a radiological diagnosis of UIP is to anticipate
wrongly a very poor prognosis and extremely low expec-
tancy of response to treatment, which usually endorses a
very limited intent of treatment. We believe that we have
provided data derived from a typical clinical sample,
showing that the method of diagnosis (typical definite
HRCT findings of UIP vs. histological confirmation)
does not influence survival.

In a clinical context in which the diagnosis of UIP can
be obtained as a dynamic process that includes an inte-
grated clinical, radiological and pathologic approach, a
reliable diagnosis of UIP can be obtained based on a typ-
ical definite HRCT with no risk of including patients
with a more benign disease and the hope of a more pro-
longed survival.
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