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Abstract. — Aim: To evaluate the ability of
newly identified clinical factors to predict prog-
nosis and survival in idiopathic pulmonary fibro-
sis (IPF) and non-specific interstitial pneumonia
(NSIP).

Methods: Seventy-eight patients referred to
the University of Genoa and the Regional Hos-
pital of Aosta between January 1995 and De-
cember 2006 were evaluated prospectively.
Fifty-nine patients were diagnosed with IPF
and 19 with NSIP on the basis of surgical lung
biopsy specimens. Gender, age at diagnosis,
smoking, New York Heart Association class
(NYHA), systolic pulmonary artery pressure
(sPAP), Octreoscan uptake index (Ul), and
therapy were the chosen variables. Primary
end-point was survival.

Results: With the exception of gender and
smoking history, all baseline patient character-
istics correlated significantly with the diagno-
sis (IPF vs. NSIP). Median survival for the en-
tire study group was 52.7 months. Univariate
analysis showed poorer survival for the IPF
group versus the NSIP group, and survival was
significantly lower for older patients (p<0.001).
Multivariate analysis confirmed the negative
prognostic effect of age (p<0.001) on survival
with a risk of death for older patients (=66
years old) being more than 4 times higher than
that for younger patients (<58 yr.). NYHA class
and pulmonary artery pressure were also sig-
nificant predictors of survival, and all patients
with a sPAP <35-mm Hg were alive at the end
of the follow-up period. There was a good cor-
relation between Octreoscan uptake index and
the diagnosis.

Conclusion: Diagnosis (IPF vs. NSIP), NYHA
class, sPAP, and especially age appear to repre-
sent important prognostic indicators in the two
most prevalent forms of idiopathic pulmonary
fibrosis (IPF and NSIP). Lower Octreoscan up-
take values were found in all patients with IPF,
suggesting that this test may have a role as a
new predictor of survival for differentiating IPF
from NSIP.
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Introduction

Idiopathic pulmonary fibrosis (IPF), also
known as idiopathic interstitial pneumonia (UIP),
is a disorder of unknown cause'. This disorder is
the most common subtype of idiopathic intersti-
tial pneumonia (IIP) and is associated with the
highest mortality rate. Patients with IPF have a
poor prognosis with a median survival rate from
diagnosis of 3-5 years, and an average loss of 7
years of life expectancy?>.

IPF is becoming an increasingly important res-
piratory illness in the UK with approximately
4000 new cases diagnosed each year. Equivalent
figures for small cell lung cancer, mesothelioma,
ovarian and kidney cancers are 6000, 1800, 5600,
and 4300 respectively?.

Studies on mortality in patients with IPF and
non-specific interstitial pneumonia (NSIP) have
examined a variety of prognostic factors. Howev-
er, these studies are usually retrospective and of-
ten have short periods of observation®.

The histological pattern can provide important
prognostic information for patients with IPF, but
this requires an invasive procedure under general
anaesthesia, and patients tend to be elderly and
have significant co-morbidities in addition to
limited respiratory reserve. Hence, it is often not
an option for some patients with severe disease to
undergo surgical lung biopsy, and other non-in-
vasive measures are needed to provide an accu-
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rate and confident diagnosis and guide prognosis
and treatment. A comprehensive clinical evalua-
tion can provide information that can identify pa-
tients who should undergo assessment for trans-
plantation and also for determining when they
should be considered in the natural history of
their disease. Validation of prognostic factors
could help to determine the right moment for
lung transplantation and assist in the stratifica-
tion of patients enrolled in clinical trials®.

The aim of this prospective study was to enroll
patients with IPF and NSIP and examine the im-
pact of a number of markers on survival. The
study population consisted of 78 patients referred
to the University of Genoa and the Regional Hos-
pital of Aosta who were followed between Janu-
ary 1995 and December 2006.

All diagnoses were based on histological data.
The end-point was survival.

Methods

The study population consisted of 78 patients
with UIP and NSIP who were referred to the In-
stitute of Internal Medicine, University of Genoa,
and the Regional Hospital of Aosta, between Jan-
uary 1995 and December 2006. The clinical and
radiological features were consistent with a diag-
nosis of UIP or NSIP in accordance with the
American Thoracic Society/ERS Criteria’. All
patients underwent an open lung biopsy (OLB);
59 patients were diagnosed with UIP and 19 with
NSIP. The lingula of the left upper lobe was cho-
sen as a site for lung biopsy in all subjects since
it was considered to be technically the easiest
lung region to access. Furthermore, recent stud-
ies have shown that biopsies from the lingula
provide a histological diagnosis compatible to
tissue obtained from other sites®!°. OLB was not
associated with postoperative complications in
any of the patients who were followed through
December 2006.

Baseline patients characteristics included: gen-
der (male/female), age at diagnosis (divided into
the following age groups: <58, 58-65, and =66),
smoking habits, New York Heart Association
classification of dyspnoea (NYHA: levels O to 4),
systolic pulmonary artery pressure (SPAP) calcu-
lated in mmHg (with a cut-off of <35, >35-55,
and >55 by Trans-Thoracic Doppler-Echocardio-
graphy [TTE])""13, Octreoscan uptake index (UI)
(normal value <10)'*!3, and type of therapy.

The efficacy of treatment was evaluated by
comparing disease progression and mortality

rates in different treatment groups and in sub-
groups as defined by baseline histological pat-
terns. All 59 patients with IPF were treated with
prednisone and cyclophosphamide (CYC). Nine
NSIP patients were treated with prednisone plus
CYC, and 10 with prednisone alone. Baseline
characteristics and comparison among diagnostic
groups are listed in Table I.

The research protocol was approved by the
Ethics Committee of the University of Genoa
School of Medicine and all patients gave their in-
formed consent beforehand.

Octreoscan Protocol

Somatostatin receptor scintigraphy (Octre-
oscan®-Mallinckrodt Medical, Petten, The Nether-
lands) whole-body scans were obtained at 4 and
24-hours after 5 mCi of ['''In-DTPA-D-Phel]-
Octreotide was administered to all patients. Tho-
racic images were obtained with single-photon
emission computed tomography (SPECT) at the
same intervals after injecting the tracer. Whole
body acquisition included anterior and posterior
views of head, thorax, abdomen, pelvis and legs.
Scintigraphic images were acquired with a dou-
ble-head camera (Prism 2000, Picker USA). The
camera had a medium-energy parallel-hole colli-
mator using a 256 x 1024 or a 256 x 256 matrix.
Acquisition was performed using both ''In photo
peaks (173 and 247 KeV) and a 20% window.
The SPECT acquisition was performed with a
double Indium photo-peak, 60 projections over
360-° rotation and with a 64 x 64 matrix; slices
were reconstructed after back projection, using a
Butterworth filter. Octreoscan uptake index (U.IL.)
was defined as the ratio between normalized ac-
cumulation of the tracer in the lungs and thigh.
According to this data, the normal value of U.I. at
24-h was fixed at <10 U.I. Substantially lower
Octreoscan uptake values were found in all pa-
tients of this study with IPF.

Statistical Analysis

Comparisons of baseline characteristics were
made using unpaired t-tests for continuous vari-
ables and Chi-squared test for proportions.

The statistical methodology applied in this
study was that generally performed to analyse
survival time data and the time endpoint of inter-
est being time to death for non-survivors. Overall
survival was calculated from the date of diagno-
sis until death or last follow-up update.
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Table I. Patients characteristics according to histopathologic group (n = 78).

uIP NSIP
Characteristic cases (%) cases (%) p-value*
Gender 0.238
Male 34 (57.6) 8 (42.1)
Female 25 (42.4) 11(57.9)
Age (year) <0.001
Mean + SD 63.9+9.5 513115
Range 27-79 28 -175
Age group (tertiles) <0.001
<58 9 (15.2) 14 (73.7)
58-65 24 (40.7) 3 (15.8)
= 66 26 (44.1) 2 (10.5)
Smoking habits 0.231
Non smokers 40 (67.8) 10 (52.6)
Smokers 19 (32.2) 9(47.4)
NYHA 0.002
Mild 14 (23.7) 13(68.4) 1
Moderate 29 (49.15) 4(21.1)
Severe? 16 (27.1) 2 (10.5)
PAP 0.011
<35 0(0.0) 12 (63.2)
35-54 20 (33.9) 6 (31.6)
>=155 39 (66.1)
Octreoscan U.L <0.001
< 10 (Normal) 59 (100.0) 0 (0.0)
= 10 (Altered) 0(0.0) 19 (100.0)
Therapy <0.001
Prednisone 0(0.0) 10 (53.6)
Prednisone + CYC 59 (100.0) 9(47.4)
Total 59 (100.0) 19 (100.0)

'One subject with negative score is included. *Two subjects with highly severe score are included. *Fisher’s exact test for pro-

portions T-test for means.

Because a preliminary descriptive analysis
identified significant differences between the
two diagnostic groups with regards to age, ther-
apy and other prognostic factors (Table 1), sur-
vival analysis was performed separately by di-
agnosis. Survival curves were generated using
the Kaplan-Meier method, and differences in
survival between groups were assessed by the
log-rank test (LRT), (univariate analysis) and
by using various parameters as categorical vari-
ables.

The simultaneous effect of each prognostic
factor was assessed in a multivariate analysis
using the Cox proportional hazard regression
model and estimating hazard ratios (HR) with
95% confidence intervals (CI). The Cox propor-
tional hazard model was constructed via back-
ward elimination of variables from the full mod-
el. Analysis was carried out using the STATA
package.

Results

All the study parameters were significantly
correlated with the diagnosis, except for gender
and smoking. Overall median survival was 52.7
months. Univariate analysis showed decreased
survival rates for the IPF group versus patients
with NSIP (Table II A and B) (Figure 1). Gender
was of prognostic significance only for patients
with NSIP. Smoking habits were similar in both
IPF and NSIP patient groups. Survival was sig-
nificantly decreased with increasing age (LRT
p<0.001). Higher NYHA classes and sPAP >55
mmHg were predictors of worse prognosis. For
the NSIP group, the univariate prognostic value of
the analysed variables was quite similar to that ob-
served among patients with IPF (i.e. age, NYHA
and sPAP had a significant effect), but smoking
had no effect on survival. Gender had a signifi-
cant effect on survival for the NSIP group, but it
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Table IIA. Univariate survival analysis of possible prognostic factors among UIP patients.

Median survival Log-rank
Variable Categories Events Censored (months) test p-value
Gender Female 15 10 51.8 1.4 0.2371
Male 18 16 66.0
Age (year) <58 3 6 - 11.29 0.0035
58-65 10 14 73.0
=066 20 6 27.4
NYHA Mild 1 13 - 352 <0.001
Moderate 16 13 48.7
Severe 16 0 15.3
Smoking habits ~ Non smokers 23 17 52.7 0.61 0.4354
Smokers 10 9 48.7
PAP (echo) 35-55 1 19 - 29.67 <0.001
>55 32 7 28.5

did not influence survival for the IPF cohort. The
histological pattern predicted survival for NSIP;
no patients with the cellular subtype died during
the observational period in contrast to those with
a fibrotic subtype (Table II A and B).

Multivariate analysis confirmed the significant
effect of age on prognosis for the entire patient
cohort (LLR test p<0.001). The risk among older
patients (= 66 years old) was more than 4 times
that estimated among younger subjects (<58
years old) (Table III).

Patients with IPF were older, more likely to
have a higher sPAP, and had lower Octreoscan Ul

scores than patients with NSIP (Figures 2, 3, 4).
The correlation of the Octreoscan Ul scores with
diagnosis demonstrated the utility of the test in
predicting the histological findings on surgical
lung biopsies as well as prognosis.

Octreoscan Ul and sPAP were negatively cor-
related (R? = 0.189, p<0.01) for the entire study
population. Although the two diagnostic groups
showed a distinctive Octreotide uptake (high for
NSIP and low for UIP), a correlation between
Octreoscan Ul and sPAP was not found within
each diagnostic subgroup (R* = 0.0, p>0.1 for
both) (Figure 5).

Table IIB. Univariate survival analysis of possible prognostic factors among NSIP patients.

Median survival Log-rank
Variable Categories Events Censored (months) test p-value

Gender Female 1 10 48.7 4.04 0.0445
Male 6 2

Age (year) <58 3 11 99.4 10.87 0.0044
58-65 2 1 46.6
= 66 2 0 38.6

NYHA Mild 1 12 -
Moderate 4 0 38.6
Severe 2 0 23.3 9.71 0.078

Smoking habits Non smokers 3 7 - 0.3 0.5818
Smokers 4 5 99.43

PAP (echo) <35 0 1 - 8.68 0.0130
35-55 1 11 -
>55 6 0 38.6

Therapy Pred High dose 2 8 - 1.75 0.1859
Pred + CYC 5 4 49.7

Histological features  Cellular 0 8 - 6.23 0.0126
Fibrous 7 11 48.7
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Table Ill. Multivariate analysis of prognostic factors.

Factors Levels Hazard Ratio 95% CI
Age <58 1.00 (Ref.)
58-65 1.63 0.45 5.99
=66 445 1.30 15.22
Sex Female 1.00 (Ref.)
Male 1.32 0.56 3.13
Smoking Non smoker 1.00 (Ref.)
Smoker 0.56 0.21 1.50
NYHA 1 1.79 - -
I 0.38 0.16 0.88
-1V 1.00 (Ref.)
Discussion the clinical diagnosis appears to be inconsistent

IPF is a lung disorder of unknown cause with a
high mortality rate, especially when significant
secondary pulmonary hypertension (PH) arises as
a consequence of the disease process>'>1°. Several
studies suggest that a confident diagnosis of IPF
may be formulated by experienced clinicians on
the basis of a consistent clinical presentation com-
bined with a typical radiological pattern of the dis-
ease on high-resolution computed tomographic
(HRCT) imaging>®!7, and patients with a typical
clinical presentation and HRCT appearance do not
need to be subjected to a surgical lung biopsy.
However, Gross et al'® and Wells et al® suggest
that surgical lung biopsy may be required when
patients are cared for by less experienced clini-
cians, when the diagnosis is uncertain, and when
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with IPF. Because the prognosis and treatment for
IPF vs. NSIP is significantly different, especially
with the cellular form of NSIP, performing a surgi-
cal lung biopsy continues to provide a means of
attaining diagnostic certainty. Nevertheless, in a
recent study by Raghu et al" investigating patients
with UIP and NSIP, surgical lung biopsy could be
performed in only a small percentage of cases
(10%) because of advanced disease at the time of
recruitment. This underscores the need for the de-
velopment of non-invasive markers that correlate
with specific ILD entities and can provide clinical
diagnostic accuracy and obviate the need to pro-
ceed to surgical lung biopsy. Moreover, in the
eventuality of lung transplantation, which has
been shown to significantly prolong survival for
IPF and progressive fibrotic NSIP?, the disease
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Figure 1. Kaplan-Meier estimates of survival for patients with IIP by diagnosis type.
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Figure 2. Correlation between age
and histological diagnosis in UIP
and NSIP patients.
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course can nevertheless be quite variable and pre-
sents a challenge for predicting the optimal timing
of lung transplantation. The use of prognostic fac-
tors may assist in decisions concerning the timing
of lung transplantation.

Predicting survival via baseline clinical vari-
ables has proven challenging, and a number of
parameters at the time of diagnosis have been
proposed as predictors of worse survival in
IPF*>16, Among the demographic and physiolog-
ic variables, patient age at the time of diagnosis
appears to be a relatively consistent prognostic
marker, but even this parameter can be relatively
inaccurate* as a prognostic indicator. At present,

there are no means for accurately predicting the
clinical course for IPF*, and little is known about
survival prediction in NSIP.

We prospectively studied 78 patients who pre-
sented between January 1995 and December 2006
and underwent surgical lung biopsy to provide a
histopathological diagnosis. Smoking habits and
gender of patients in this cohort were of no prog-
nostic value. The role of smoking and its influence
on the course of IIP is controversial®’. Greene et
al*! showed that survival among smokers was bet-
ter than in non-smokers. The hypothesis that has
been advanced to explain this finding was that
smokers might have had an underlying obstructive
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Figure 3. sPAP compared with his-
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tological diagnosis in UIP and NSIP
patients.
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Figure 4. Correlation between Oc-
treoscan Ul and histological diagno- ]
sis in UIP and NSIP patients.
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lung disease, which could have produced symp-
toms earlier, thereby permitting an identification of
the disease in its earlier stages. Baumgartner et al*?
reported a strong correlation between smoking his-
tory and risk for IPF with an odds ratio of 2.3 (CI
95%, 1.3 to 3.8) for smokers. Although gender and
smoking did not appear to influence survival, this
was significantly decreased with increasing age

(LRT p <0.001) that was the most significant pre-
dictor of survival. The risk of death among older
patients (=66 years old) was more than 4 times
higher than that estimated among younger subjects
(<58 years old).

The NYHA class, which reflects cardiac perfor-
mance, and the sPAP, proved to be accurate, non-
invasive markers for survival in-patients with IPF

1.5

118

Oetreascan L

CAbiperrs
B KEP
[ N
f—F ;| ¢ T771
G (onh thres
T Inbenvals

E Zqlner =123

Figure 5. Correlation between Octreoscan UI and histological diagnosis in UIP and NSIP patients.
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and NSIP. Higher NYHA classes were highly pre-
dictive of a worse prognosis (LRT p<0.001). In
contrast, all patients with SPAP <35 mm Hg were
alive at the end of the follow-up period. Lettieri et
al® reported that PH was the only significant factor
that they had identified as a prognostic predictor in
their cohort of IPF patients. We found that more
advanced age, higher NYHA classes and sPAP >55
mmHg were highly predictive of a worse prognosis
in both IPF and NSIP.
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Although right heart catheterization provides
an accurate estimate of SPAP and other circulato-
ry indexes, the procedure is expensive, invasive,
and entails some risk. Doppler echocardiography
is a non-invasive technique that has been sug-
gested as an alternative to heart catheterization
for the measurement of sPAP via cardiac
catheterization®*%°, and transthoracic echocardio-
graphy can estimate sPAP with a sensitivity and
specificity range of 0.79 to 1.0 and 0.6 to 0.98,

I P i oL

Figure 6. A, Anterior and Posterior whole body
Octreoscan of a patient with IPF. B, Anterior and
Posterior whole body Octreoscan of a patient
with NSIP. C, Octreoscan lung uptake index in
NSIP respectively.
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respectively?’. However, echocardiography may
both over- and underestimates true sPAP as mea-
sured via cardiac catheterization?.

Finally, we found an association of the Octre-
oscan Ul with the diagnostic group, age, and
sPAP. The finding of lower Octreoscan UI uptake
in patients with IPF compared to NISP suggests
that this technique may provide some assistance
in the diagnosis and differentiation of these two
forms of IIP.

This suggests that Octreoscan U.L. could be
useful in differentiating IPF from NSIP (Figure
6, A, B and C), and in monitoring extra-thoracic
sarcoidosis. This ancillary test could be a new
and accurate method for identifying poor survival
in IPF that is characterized by fibrosis, in com-
parison to NSIP and other interstitial lung dis-
eases, characterized by a considerable lympho-
cytic infiltrate!*15,

In summary, we found that age plays a signifi-
cant role in survival and was the strongest prog-
nostic factor in our cohort of patients with IIP.
The risk of death among older patients (=66
years old) was more than 4 times higher than that
estimated among younger patients (<58 years
old). The histological diagnosis, NYHA and
sPAP also had a significant influence on progno-
sis. Octreoscan Ul was strongly correlated with
the histological diagnosis, and showed a lower
uptake in all IPF patients, suggesting that this
test may potentially be a predictor of survival in
the evaluation of patients with IPF compared
with NSIP group.
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