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Nonspecific interstitial pneumonia
Katzenstein and Fiorelli. AJSP 1994

Ffaoa39a¥Y aUs Uc[seo;UL’]an cUj Ui
Az 8yUa 30 Ggsag YyeUs U Yoaal 3clce
Ueady) hUUy elU) © 3U g Yy eUs yoadUl(
Azyld dessal UelGYssldd: 46 yUd. 7T
U 298] UUUa Ue 93rUsaf GUescUaa.

tdUBaB290Y Uy UsaUd) stdUsayY
E

tUsBaB0290Y GU;U@UO[;QUUan "8g UuU:
"1 hUg " U toasUeylrs 3ac0devYU~vxs

A Group 1: Cellular interstitial pneumonia with little fibrosis
A Group 2: Mixture of fibrosis and inflammation
A Group 3: Predominantly fibrotic

Katzenstein Alet al, Am J Surg Pathol. 1994 Feb;18(2):138
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ATS/ERS Consensus classification of the [IPs AJRCCM 2002; 165: 27804



Diffuse parenchymal lung
disease

GOSInOpHI‘IC pneumaonia,

association Pneumonias etc.

Desquamative Cryptogenic Lymphocytic
Interstitial Oraanising Interstitial
Bronchiolitis Interstitial

Fibrosis overlap

Pneumonia



Is NSIP really IPF In waliting?

Natural History of the Pathogenesis
of NSIP = UIP

NSIP NSIP-F
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ARE NSIP AND UIP OVERLAPPING PROCESSES?

natural history of UIP

This prospective study evaluated multiple open lung biopsies involving more than one lobe of the
lung in 109 patients with IIPs.

47% of patients (mean age, 63.3
ears) exhibited histopathology of
{IIP in all lobes.

26% of patients (mean age, 56.9
Yeau‘f.) exhibited NSIP in at least one

obe and UIP in at least one lobe,
indicating the presence of two
different 1d10E¢1th1c pulmonary
processes in the lung at the same
time.

26% of patients (mean age, 53.1
years), NSIP was found in all lobes.

Ten percent of patients had two or
more biopsy specimens obtained
from the same lobe; among these
patients, 73% of the lobes had
coexistent NSIP with UIP.

-

Flaherty KR, et al. Am J Respir Crit Care Med 2001
Katzenstein AL, et al. Am J Surg Pathol 2002
Monaghhan H, et al. Chest 2004




PERSPECTIVE

ldiopathic pulmonary fibrosis: multiple
causes and multiple mechanisms?

T.M. Maher~”, A.U. Wells” and G.J. Laurent*

a) PN
|~“ -....II

S Aespir J 2007, 30: 835839
Dol 10011530503 1936 00053307

Copyright@ERS Jowrrals ILid 2007




T-regulatory cells

A Anergic (produce low amounts of IL-10, TGF-b an do )l F N

A Suppression of CD4+CD25- and CD8+ cells through cell-to-cell contact
interaction

A Prevention of autoimmunity
A Control of immunologic tolerance

A Qualitative or quantitative defects occur in several autoimmune diseases (IPEX,
SLE, multiple sclerosis, psoriasis).

A Treg deficiency results in Th2 polarization in mice.

Rudensky et al. Nature Immunology 2007
Wan et al. Nature 2007
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Treg phenotype

reg

[

A CD4
A CD25 iL-2ra
A CTLA-4 cytotoxic T lymphocyte

Antigen-4
I Co-stimulatory molecule

A GITR glucocorticoid induced TNF
related protein

A FoxP3

I Transcription factor

I Development and
function



Significantly higher frequencies of
BAL Tregs in NSIP.

Courtesy of Tzouvelekis A.



BALF and PB IPF Tregs are twofold less
suppressive than NSIP and normal ones . In

contrast NSIP patients displayed intact
suppressive activity of PB and BAL Tregs

BAL Treg suppression assays

% proliferation

non-ILDs NSIP




Courtesy of
Moises Selman
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Gene Expression Profiling of UIP v
128 genes identified as N SI P

significantly differentially

expressed
Three-class SAM Two-class SAM
three groups of patients (N, NSIP, UIP) (NSIP, UIP)
i normal [N] 1% FDR 1% FDR
i UIP
i NSIP

39 genes were |
significant betwc... —.. ...
NSIP groups

8/38 differed by >1.8 fold

Yang et al Am J Respir Crit Care Med, 2007



Does ldiopathic NSIP Exist?

TOTAL CASES = 193 [ s
P N

Idiopathic nonspecific interstitial pneumonia: report of an ATS
project Am J Respir Crit Care Med 2008; e pub



Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

AMERICAN | OURNAL OF RESPIRATCRY AND CRITICAL CARE MEDICINE VOL 177 2008

Idiopathic nonspeafic interstitial pneumoma 15 a distingt
form of whopathic interstitial pneumoma. The diagnosis re-
quires a dynamic integrated mul ndiscaiphnary approach be-
canse the histologe pattern can be seen in other disorders,
such s hypersensivily pneumonilis.

ldiopathic pulmonary fibrosis and nonspecific
interstitial pneumonia should stay separate

H.R. Collard and T.E. King Jr
Dept of Medicine, University of California, San Francisco, CA,

LUSA.
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(Nonspecific Interstitial Pneumont&SIP)

cé a group of patients with interstitial pneumonia that could not be
classified as one of the other major idiopathic interstitial pneumoniase

ATS/ERS Am J Respir Crit Care Med 2002
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Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

TABLE 2. CLINICAL FEATURES OF MAJOR STUDIES OF NSIP

Duration of Smoking History (%)
First Author MNSIP MNo. of Age Mean, Sex Dyspnea Cough Symptoms, S-yr

(reference) Pattemn Pts yr {range) (% men) (%) (%) yr {range) Survival Current Mever Ex
Katzenstein (5 Overall 64 56 (9-78) 41 a0 MNA 11% dead* NA NA MNA
S Croup 1 31 44 (9-70) 42 &1 33 MA Mo deaths* MNA NA MA
Croup 2 24 49 (11-71) 33 75 35 MA 15% dead* MNA NA MA
Croup 3 9 50 (16-78) a0 79 33 MA 33% dead* MNA NA MA
Bjoraker (2) Overall 14 57 (40-73) 57 79 22 1.3 (1.9 70 7 43 50
Cottin (3) Overall 12 52 (31-68) 50 100 a7 3.6 (1-164) No deaths 17 50 33
Magai (21) Overall 31 58 (NA) 48 100 67 0.16 (0.02-2.6) 6% dead* 42 42 16
Cellular 16 58 (NA) 38 100 100 MNA No deaths 38 50 13
Fibrosing 15 58 (NA) 53 100 100 MNA 12% dead* 46 33 20
Daniil (4) Overall 15 43 (31-66) 47 100 100 1.5 (0.6-7.0) &0 60 40 MNA
Travis (7) | a9 MNA NA 67 NA MA

MNa, -~

9 W w U
Micholson (&) 4
MNA
MNA
Flaherty (8) Cellular ( MNA
Fibrosing 28 56 ( MNA
Johkoh (19) 55 55 ( MA
Monaghan (16 31 49 (+9.6) 65 MNA NA 24 +231 75 23 35 42
Elliot (30) 26 50 (=12) 64 MNA NA 24 +131 MNA MNA NA MA
Jegal (17) Overall 48 55 (=110 30 MNA NA 54+ 63" MNA 10 75 13
Cellular 7 59 (=100 43 MNA NA 4.0+ 39" 100 14 43 43
J Fibrosing 41 54 (=110 29 MNA NA 5.5+ 7.0 76.2 12 &0 7

Travis WD et al, Am J Respir Crit Care Med 2008




Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

TABLE 3. CLINICAL FEATURES AT DIAGNOSIS OF 67 PATIENTS
WITH IDIOPATHIC NONSPECIFIC INTERSTITIAL PNEUMONIA

Age, yr
Mean P

Range VTYGSOd SfJa»yUOg’
0gacsfhUNIPH Uy Y 3

dll

Er'nl:lk'im 'r| = 65)

Persistent
Pack-years (n = 19)'
Mean
Range
serology
Antinuclear antibody (n = 44)'
Rheumatoid factor (n = 44)
Jo-1(n = 14)

Travis WD et al, Am J Respir Crit Care Med 2008;177:13388



Symptoms
Dyspnea (n = 67)
Duration dyspnea
Median
Range
Cough (n = 67)
Duration cough
Median
Range
Weight loss (n = 64)'
Fever (n = 64)'
Arthralgias (n = 64)'
Clubbing (N = 62)'
Raynauds (n = 63)'
Myalgias (n = 58)
Skin rash (n = 64)'
Arthritis (n = 64)"

Pulmonary function testing (n =

Restrictive
Obstructive
Mixed

MNormal
Survival (n = 66)*

S-yr

10-yr

Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

TABLE 3. CLINICAL FEATURES AT DIAGNOSIS OF 67 PATIENTS
WITH IDIOPATHIC NONSPECIFIC INTERSTITIAL PNEUMONIA

58)"

HNSIPU - GUVL"Ja»VL"Ja UG ¥
3 URUqUUPRUIFF U(d 3

58 (87)

6 mo
1-147 mo
'Iﬁ EZS; " SURVIVAL
9 (14)
5 EE] h11]
5(8) .
407) .
35
203 40

[
TIME (YEARS)

9 10 1 1 13 4 15




Impact of histopathology on prognosis

Percent Alive

100
NSIP
75 =
‘ NSIP
50 = -I
Others
25 —
UIP
: UIP
0 | I I 11 | L | |
0 4 6 8 10 12 14 16

Years

Daniil et al., AJRCCM, 1999
Bjoraker et al., AJRCCM, 1998



Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

TABLE 6. PROPOSED REVISED HISTOLOGIC FEATURES OF
NONSPECIFIC INTERSTITIAL PNEUMONIA

] 3Uo23L1)J9sud Urs cUj}

& = © )
Cellular Pattern UaraB8 9L U NB*PS U Cl g

Mild to moderate interstitial chronic inflammation

Type Il pneumocyte hyperplasia in areas of inflammation , o )

Fibrosing Pattern* VJ o aUsuel L[pg Y g ¢

Dense or loose interstitial fibrosis with uniform appearance.

Lung architecture Is frequently preserved
Interstitial chronic inflammation—mild or moderate

Pertinent Megative Findings

ellular Pattern

Dense interstitial fibrosis: absent

Organizing pneumonia is not the prominent feature {<220% of biopsy
specimen)

Lack of diffuse severe alveolar septal inflammation

Fibrosing Pattern

Temporal heterogeneity pattern: fibroblastic foci with dense fibrosis are
inconspicuous or absent — this is especially important in cases with patchy
involvement and subpleural or paraseptal distribution

Honeycombing inconspicuous or absent

(Enlarged fibrotic airspaces may be present)

Both Patterns

Acute lung injury pattem, especially hyaline membranes: absent

Eosinophils: inconspicuous or absent

Cranulomas: absent

Lack of viral inclusions and organisms on special stains for organisms

Dominant airway disease such as extensive peribronchiolar metaplasia

Travis WD et al, Am J Respir Crit Care Med 2008;177:13388



Nonspecific Interstitial Pneumonia (NSIP) Pattern

A Preserved architecture, variable
fibrosis and cellularity

A Few fibroblastic foci

A Temporally homogenous

A Exclusion of other patterns of ILD




Clinical conditions associated with NSIP
pattern

A No detectable cause (idiopathic NSIP)

A Collagen vascular disease

A Hypersensitivity pneumonitis

A Drug-induced pneumonitis

A Infection

A Immunodeficiency including HIV infection



Low-magnificationof NSIP,showing
diffuse,uniformthickeningof alveolarsepta
andthecellularnatureof theinterstitial

infiltrate
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A mixture of collagenfibrosisand
chronicinflammatorycellsthickens
thealveolarsepta (cellular/fibrosis

pattern)




The alveolar walls are
thickenedby collagenand
a few inflammatory cells
(fibrosing pattern)




Subjects n Change in FVC Change in DLcO

Improved Stable % Worsened Improved Stable % Worsened

AFVC % AFVC % ADLco % ADLCO

Fibrotic NSIP
3 months 44 2419 39 17 46422 58
& months 59 33422 25 16 47 +25 50
12 months 58 40+ 28 28 14 48432 48
2 yrs i 58 48+ 30 27 15 45434 38

Irs 46 + 31 @ 13 49441
Cellular NSIP

3 months i 50 37 +25 40 10 16 32413 20
& months i 60 51439 20 20 40425 a3
12 months i 90 42433 0 10 20 59420 20
2 yrs 75 o1 +35 13 13 22 59+24 13
J yrs 67 68 + 62 17 17 22 69+30 a3

Data are presented as mean + 50, unless otherwise stated. A refers to the mean change from the initial forced vital capacity (FVC) or diffusion capacity of the lung for
carbon menoxide (OL,C0) value presented as % predicted. Improved FVC: =10% increase; worsened: =10% decrease. Improved DLCO: =15% increase; worsened:
=15% decrease. NSIP: nonspecific interstitial pneumnaonia.

Park I.N et al Eur Respir J 2009
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Park I.N et al Eur Respir J 2009



Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

TABLE 5. IDIOPATHIC NONSPECIFIC INTERSTITIAL PNEUMONIA:
HIGH-RESOLUTION COMPUTED TOMOGRAPHY FEATURES IN
61 CASES

VpsaUgyUyd GoasY
Radiologic Feature Number (n = 61) Percent 95% Cl

rrrr ~

bYGUsd (UsYacglds w)

Craniocaudal Distribution

Lower §2-96 b ] 826GH9 VB
Diffuse 4-18 .
Upper 0 0-6 hoaaeg UasQg

CT axial distribution -
Diffuse 47 36-60 VKoo h3U Uaads50a
Peripheral 46 34-58
Central 3-16

Reticulation 87 76-93

Traction bronchiectasis 82 71-90

Lobar volume loss 77 65-86

Ground-glass attenuation 44 33-57

subpleural sparing ' 13-33

Emphysema/ cysts 12 6-22

Consolidation 13 7-24

Peribronchial thickening 7 3-16

Substantial micronodules 3 1-11

Honeycombing ® 2-13

Travis WD et al, Am J Respir Crit Care Med 2008;177:13388



HRCT:. groundglassopacitiesin the middle
and right lower lobes, with patchy areasof
alveolaropacitiesof the right lower lobe (A),
extensive groundglass in the left lung with
reticular abnormality and traction bronchiectasi:
(B1,2),



