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Alayuta Stapeoca voonpota Twv nvevpuovwy (AAM)

Interstitial lung diseases (ILD)
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WHAT IS THE INTERSTITIUM?

' Microscopic view of
air sacs (alveoli) in the lungs

The interstitial lung diseases (ILDs) are a group of diseases affecting the interstitium of the
lungs. Inflammation and scar tissue are commonly seen.



Epithelium

Interstitium .
Endothelium

Fig 1| The pulmonary interstitium is the microscopic space
between the alveolar epithelium and capillary endothelium
and is crucial for gas exchange






Key Pattern

Reticular pattern
Smooth
Nodular
Irregular

Nodular pattern
Centrilobular
Random
Perilymphatic

Alveolar pattern
Mixed-density, acute
Mixed-density, chronic
Mosaic oligemia with air-trapping
Tree-in-bud
Cystic pattern
Clusters of grapes
String of pearls
Honeycombing
Random cysts



Reticular pattern

Nodular pattern

Alveolar pattern

Cystic pattern




Reticular pattern

Nodular pattern

Alveolar pattern

Cystic pattern




Reticular pattern

Nodular pattern

Alveolar pattern

Cystic pattern




Reticular pattern

Nodular pattern

Alveolar pattern

Cystic pattern




AIAMEZEZ INEYMONOTNAOEIEZ2
FENIKA

% Avopoloyeviic opada pn Aoigwdwy, pn VEOTAAOUATIKWY
TAPEYXVUHATIKWY waOnoewv Tou mveUHovoc,
XapakTnpi{OHEVEC awd amodiopyavwon TWV KUPYEAIDIKWY
TOIXWHATWY KAl drWAEId TWV AEITOUPYIKWY
TPIXOEIDOKUYEAIBIKWY HOovAdWV.

** Tagwvopouvtal pallt Aoyw moAAWV KOWwV KALVLKWV,
a0oPpucGLOAOYLIKWV, ATTELKOVIOTIKWV Kol TlO0AOYOaVATOULKWV
XOLPOAKTNPLOTIKWV.

** Xapaktnpilovrat anod xpovia ¢Asypovi Kot TPoodeUTIKA iVvwaon Tou
SltapEoou Lotou.




ILD of Known
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Adapted from: ATS/ERS Guidelines for IIP. Am J Respir Crit Care Med 2002



Reason for a specific diagnosis in IIPs

e Pathogenesis varies
* Prognosis varies

e Treatment varies

 Clinical trial eligibility
requirements

Reversible and self-limiting
(RB-ILD)

Reversible but risk of

progression
(cellular NSIP, DIP, COP)

Stable with residual disease
(some fibrotic NSIP)

Progressive, irreversible
disease with potential
stabilization (fibrotic NSIP)

Progressive, irreversible
disease despite treatment
(e.g. IPF)




Interstitial Lung Diseases (ILD)

|
| | | |

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

) 15% . " .

pneumonia ' J'70 interstitial lung disease

Cryptogenic organizing
<194 Acute interstitial pneumonia —71— . 3%
¢ 79 pneumonia 2 79
I iNonspecific interstitial Pl iLymphocytic interstitial 5

25% pneumonia (provisional) pneumonia <1%
Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Idiopathic Pulmonary Fibrosis (IPF)

H Wblonabn¢ nvevpovikn ivwon (IPF)
glval pat popdn xpoviag, TpoodeuTIKA
g€eALlOCOEVNC, LVWTLKOU TUTIOU SLAUEDONC
TIVEULOVOTIABELAC, AYyVWOTNC OLTLOAOYLAC,
TIOU TIPOOPAAAEL KUPLWCE NALKIWHEVAL
atopa, meEpLopileTal OTO AVOTTVEUOTLKO
cvoTnua Kol xopaktnplletoL amod to
LOTOAOYLKO/QKTLVOAOYLKO TIPOTUTIO TNG
ouvnBouc dlapeong rivevpoviac (UIP).

H dtdyvwon amottel Tov amokAELoUO
AaAAou tuTou SLApECWV
NVEULOVOTIABELWYV TTOU OXeTL{OVTaL UE
nieptBailovtikn €kBeon, dapuaka i
OUCTNMOTIKA VOO LLOTAL.




Idiopathic pulmonary fibrosis
Risk factors

Cigarette smoking
Environmental exposures
Microbial agents

Gastroesophageal reflux

Genetic factors (familiar and sporadic cases)




Idiopathic pulmonary fibrosis
Pathogenesis

Fibrosis and Impaired
Epithelial Damage and _ Y Reepithelialization
Activation CONGE TN ). MMPs/TIMPs

Tissue factor

’ PAI-1, PAI-2
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Fibroblast | Myofibroblast i’ ngiogenesis

Migration and

Proliferation Basement Membrane
Disruption

Foci Formation




A

Increased aspiration
of microbial flora
+/=|local replication

et

(B

MUCSB promoter polymorphism/
| aberrant mucin; TOLLIP; other
host genetic alterations

Increased lower
respiratory
bacterial load

Raghu G et al,
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Prevalence — Incidence IPF

Geography Study year(s) Prevalence Incidence
(per 100,000) (per 100,000

United States

New Mexico'?

(Bernalille County)
Twenty states'?

Minnesota'*
(Olmsted County)

Europe

Czech Republic'”
Norway'®

Finland'®

Greece®
UKI5
UKI&
Turkey?

Asia

Taiwan®

japan"

1988—-1990

2000

1997-2005

1981-19%0
1984—1998

1997-1998

2004

1991-2003

2000-2009

2007-2009

1997-2007

2005

13.2-20.2¢

1 4.0—-42.7°

27.9-63.0°

6.5—-12.1°
234

16—18

7.4-10.7*%

6.8—16.3°

8.8—17.4°

0.74-1.28°
4.3




Respiratory Medicine (2009) 103, 11221129

ELSEVI

Epidemiology of interstitial lung diseases in Greece™

Table 1
population.

available at www.sciencedirect.com

R

“e.? ScienceDirect

journal homepage: www.elsevier.com/locate/rmed

Numbers of prevalent cases of ILDs in the Greek

Clinical entity

Prevalent
cases (%)

Prevalence
(10°°)

Sarcoidosis

IIPs

IPF—-UIP

NSIP

COP/BOOP

LIP

RBILD

DIP

AlP

Connective tissue diseases

330 (34.1)
285 (29.5)
189 (19.5
27 (2.8)
51 (5.3)
4 (0.4)
4 (0.4)
8 (0.8)
2 (0.2)
120 (12.4)

5.89
5.09
3.38
0.48
0.91
0.07
0.07
0.14
0.04
2.14

Table 2 Numbers of incident cases of ILDs in the Greek

population.

Clinical entity

Incident
cases (%)

Incidence
(10~°4y)

Sarcoidosis
IIPs
IPF—UIP

60 (23.2)
84 (32.4)
52 (20.1)

1.07
1.50
0.93

W0 (0 018

COP/BOOP

RBILD

DIP

AlP

Connective tissue diseases

18 (7.0)
1(0.4)
2(0.8)
1(0.4)

30 (11.6)

0.32
0.02
0.04
0.02
0.54
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IPF is a dreadful, chronic and
irreversibly progressive fibrosing
interstitial pneumonia leading to

death in all patients affected
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Bladder
Leukaemia
Lymphoma

Prostate
Pancreas




Idiopathic pulmonary fibrosis
Clinical presentation

Symptoms may precede diagnosis by a median of 1-2 years

* Older age (6t — 7th decades of life)
+* Men > women
+* Exertional dyspnea,

the most prominent and disabling symptom
in these patients

/7

% Cough

/

+* Finger clubbing

/

** Inspiratory crackles

K/

+* Weight loss, malaise, fatigue

@ ELSEVIER. INC. - NETTERIMAGES.COM




Idiopathic pulmonary fibrosis
Clinical presentation




Idiopathic pulmonary fibrosis
AETOUPYLKOC EAEYXOC AVATIVONG

*  Meiwon oykwv (TLC), xwpntikotAtwyv (FVC) nveupovog (UkpAag mveUUwWV)
*  Mewpévn dtaxvon (TLco)

* EAdttwon mveupovikig Stataotpotntag (compliance)

VC
VC

TLC VC
TLC TLC

RV RV
RV



Idiopathic pulmonary fibrosis
AgpLa aipatog

Yrioéuyovarpia (Pa02) pe puctoAoyiko i
XopunAo PaCO, —XAA umno§atputkou Tumou.
Auénpévn kupeAdboaptnprakn dtadpopa
o§uyovou [P(A-a)0,]

@uololoyiko Pa02, mtwon UE TNV acknon n
ToV UMVo

AL0LOOYLKEC METPNOELG, avaslomioTia
ofupEeTpLOC

Auvénuévo PaCO, o€ teAkd otadila




C Breathlessness Scale

Degree of breathlessness related to activities

Not troubled by breathlessness except an
strenuous exercise

Short of breath when hurrying on the level or
walking up a slight hill

Walks slower than maost people on the level,
stops after a mile or so, or stops after 15
minutes walking at own pace

Stops for breath after walking about 100 yds or
after a few minutes on level ground

Too breathless to leave the house, or breathless
when undressing

American Thoracic Society

ATS Statement: Guidelines for the Six-Minute Walk Test

This OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY WAS APPROVED BY THE ATS BoarDp oF DIRECTORS
Marcu 2002




KAivikoi

Anuoypa@ikoi
HAIkia

duAo

EOVIKOTNTG

KanvioTikr ouvnBeia

KAipakeg duonvpiag

BaCEl CUPNNTWH

duoikn eEETaon

MNMANKTpodakTUAia

BMI

ZUVvvoonpPoOTNTEG

Epguonua

MveUPOVIKA UNEPTAON

AkTIVOAOYIKOI

duaioAoyikoi MaBoAoyoavaTopikoi

A€ITOUPYIKOG EAEYXOG
avanvong

UIP npoTuno

'EkTaon ivwong

ROSE

AoKIHaoieg aoknong

6MWT CPI

AnokopeaNOC

AndoTaon

B10J&iKTEG

Opou
BNP
AABoupivn
KL-6M
MP-7

CCL-18

SP-A & -D

KukAo@opouvTa
IVOKUTTapa

BAL
SP-A & -D
MMP-3, -7, -8, -9
CCL -2, -17, -22

OudeTepo@iAia

Ley B et al, AJRCCM 2011



szl F@ | American Thoracic Society Documents

An Official ATS/ERS/JRS/ALAT Statement: Idiopathic
Pulmonary Fibrosis: Evidence-based Guidelines for
Diagnosis and Management

The diagnosis of IPF requires:

f
A. exclusion of other known causes of interstitial lung

disease
\_

B. the presence of a UIP pattern on HRCT in patients not
subjected to surgical lung biopsy

C. specific combinations of HRCT and surgical lung biopsy
pattern in patients subjected to surgical lung biopsy



szl F@ | American Thoracic Society Documents
An Official ATS/ERS/JRS/ALAT Statement: Idiopathic

Pulmonary Fibrosis: Evidence-based Guidelines for
Diagnosis and Management

A. Exclusion of other known causes

» Careful history (including family history), physical
examination focusing on co-morbidities, medication use,

environmental exposures, CTD

» No validated tools. The questionnaire available through the
ACCP may be of use

> It is of particular importance to evaluate patients thoroughly
for possible chronic HP



Clinical conditions associated with UIP pattern

Idiopathic pulmonary fibrosis (IPF) “”"“TH* -

Collagen vascular disease 3'
Drug toxicity _

Chronic hypersensitivity pneumonitis
. UIP/IPF
Asbestosis LL

Familial idiopathic pulmonary fibrosis ; Q . : s

Survivat Probability

Hermansky-Pudlak syndrome




szl F@ | American Thoracic Society Documents

An Official ATS/ERS/JRS/ALAT Statement: Idiopathic
Pulmonary Fibrosis: Evidence-based Guidelines for
Diagnosis and Management

The diagnosis of IPF requires:

A. exclusion of other known causes of interstitial lung
disease

4 )
B. the presence of a UIP pattern on HRCT in patients not

subjected to surgical lung biopsy

J

C. specific combinations of HRCT and surgical lung biopsy
pattern in patients subjected to surgical lung biopsy



TABLE 4. HIGH-RESOLUTION COMPUTED TOMOGRAPHY CRITERIA FOR UIP PATTERN

UIP Pattemn (ANl Four Features) Possible UIP Pattern (All Three Features) Inconsistent with UIP Pattem (Any of the Seven Features)
o Subpleural, basal predominance o Subpleural, basal predominance o Upper or mi-ung predominance
o Reticular abnomaliy o Reticular abnormaliy o Peribronchovascular predominance
+ Honeycombing with or without tracton o Absence of features listed as inconsstent with ~ » Extensive ground glass abnomality (extent >

bronchiectasis UIP pattern (see third column) rticular abnormaliy)
o Absence of features listed as inconsistent with o Profuse micronodules (bilateral, predominantly

UIP patte (see third column) upper lobes)

o Discrete cysts (multple, bilaeral, away from areas
of honeycombing)

o Difuse mosaic attenuation/air-rapping (bilatera,
in threg or more lobes)
+ Consolidation in bronchopuimonary segment(s) lobe(s




HRCT Images: UIP Pattern

HRCT Images: UIP Pattern

Honeycombing (HRCT)

Clustered cystic air spaces
Well defined walls

Typically comparable
diameters

(3-10 mm; occasionally as
large as 2.5 cm)

Subpleural




HRCT Images




szl F@ | American Thoracic Society Documents

An Official ATS/ERS/JRS/ALAT Statement: Idiopathic
Pulmonary Fibrosis: Evidence-based Guidelines for
Diagnosis and Management

The diagnosis of IPF requires:

A. exclusion of other known causes of interstitial lung
disease

B. the presence of a UIP pattern on HRCT in patients not
subjected to surgical lung biopsy

4 N
C. specific combinations of HRCT and surgical lung biopsy

pattern in patients subjected to surgical lung biopsy
. y,




szl E@ | American Thoracic Society Documents

An Official ATS/ERS/JRS/ALAT Statement: Idiopathic
Pulmonary Fibrosis: Evidence-based Guidelines for

Diagnosis and Management

Histopathological criteria for UIP pattern

TABLE 5. HISTOPATHOLOGICAL CRITERIA FOR UIP PATTERN

UIP Pattern (All Four Criteria)

Probable UIP Pattemn

Possible UIP Pattern
(All Three Criteria)

Mot UIP Pattern
(Any of the Six Criteria)

» Evidence of marked fibrosis/
architectural distortion, *
honeycombing in a
predominantly subpleural/
paraseptal distribution

o Presence of patchy
involvement of lung
parenchyma by fibrosis

« Presence of fibroblast foci

o Absence of features
against a diagnosis
of UIP suggesting
an alternate diagnosis
(see fourth column)

» Evidence of marked fibrosis [
architectural distortion, +
honeycombing

¢ Absence of either patchy
involvement or fibroblastic
fod, but not both

¢ Absence of features against a
diagnosis of UIP suggesting
an alternate diagnosis
(see fourth column)

OR

« Honeycomb changes only*

o Patchy or diffuse
involvement of lung
parenchyma by
fibrosis, with or without
interstitial inflammation

« Absence of other criteria
for UIP (see UIP
Parrern column)

« Absence of features
against a diagnosis
of UIP suggesting an
alternate diagnosis
(see fourth column)

+ Hyaline membranes*
« Organizing pneumonia*
o Granulomas'

o Marked interstitial
inflammatory cell
infiltrate away from
honeycombing

« Predominant airway
centered changes

¢ Other features
suggestive of an
alternate diagnosis




Histopathological criteria for UIP pattern




AMIERICAN THORACIC
DOCUNMENTS

Diagnosis of ldiopathic Pulmonary Fibrosis
AN Official ATS/ERS/AJRS/ALAT Clinical Practice Guideline

Ganesh Raghu, Martimne Remy-Jardin, Jeffrey L. Myers, Luca Richeldi, Christopher J. Ryerson, David J. Ledeaerer,
Jusrgen Behr, Wincent Cottin, Sonyve K. Danoff, Ferran Morell, Kewvin R. Flaherty, Athol Wells, Fermando J. Martine=,
Arata Azuma, Thomas J. Bice, Demosthenes Bouros, Kevin K. Browmn, Harold R. Collard, Abbhijit Duggal., Liam Galwin,
YWoshikazu Inous, R. Gisli Jenkins, Takeshi Johkoh, Ella A, Kazeroconi, Masanori Kitaichi, Shandra L. Knight.

George Mansour, Andrew G, MNMicholson, Sudhakar BN. J. Pipavath, Ivette Buendia-Roldan, Moisés Selman,

Wililliaunm DL Travis, Simon Walsh, and Kewvin C. Wilson: on behalf of the American Thoracic Society., European
Respiratory Society, Japanese Respiratory Society., and Latin American Thoracic Society

THIS OFFISAL SLIMNESAL FRASTIGE GUIDELIMNE OF THE AraERiCar 1T HOARACIS SocieTy (ATS). Eusoresan REesmsaToRy SocieTy (ERS), Jaranese ResPrimaTosy
Sociery (JRS)., arc Latirg ArcEmicar THoARACIKS SocieTy GOl AT was areraowvED By THE ATS, JRS. o ALAT Pay 2018, arao THE ERS Jume 2018

[ Patient suspected to have IPF I

[ Potential cause/associated condition ]

Mo | Yes

Further evaluation
(including HRCT)

L J |

Mo
—[ uirP ]—[ Chest HRCT pattern ]: [ Specific diagnosis ]
probable UIP, Yes
indeterminate,
alternative diagnosis
| MDD
: Alternative
¥ diagnosis
BAL

h ¥

IPF per Figure B‘ Mot IPF




Clinical Course
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American Thoracic Society Documents

An Official ATS/ERS/JRS/ALAT Statement: ldiopathic
Pulmonary Fibrosis: Evidence-based Guidelines for

Diagnosis and Management

Natural History of IPF: is variable and unpredictable
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Acute Exacerbation of Idiopathic Pulmonary Fibrosis
An International Working Group Report

Harold R. Collard”, Christopher J. Ryerson?, Tamera J. Corte®, Gisli Jenkins?, Yasuhiro Kondoh®, David J. Lederer®,
Joyce S. Lee’, Toby M. Maher®®, Athol U. Wells®, Katerina M. Antoniou®, Juergen Behr'', Kevin K. Brown'?,
Vincent Cottin'®, Kevin R. Flaherty'®, Junya Fukuoka'®, David M. Hansell'®, Takeshi Johkoh'”, Naftali Kaminski'®,
Dong Soon Kim'?, Martin Kolb?°, David A. Lynch?’, Jeffrey L. Myers®?, Ganesh Raghu®®, Luca Richeldi®*,

Hiroyuki Taniguchi®, and Fernando J. Martinez®®

Table 3. Proposed Revised Definition and Diagnostic Criteria for Acute Exacerbation of
Idiopathic Pulmonary Fibrosis

Revised definition

An acute, clinically significant respiratory deterioration characterized by evidence of new
widespread alveolar abnormality
Revised diagnostic criteria

® Previous or concurrent diagnosis of IPF*

e Acute worsening or development of dyspnea typically <1 mo duration

® Computed tomography with new bilateral ground-glass opacity and/or consolidation
supen'rr;posed on a background pattern consistent with usual interstitial pneumonia
pattern

® Deterioration not fully explained by cardiac failure or fluid overload

Am J Respir Crit Care Med Vol 194, Iss 3, pp 265-275, Aug 1, 2016




Acute respiratory deterioration in IPF
(typically < 1 month duration)

Not acute exacerbation

Alternative diagnosis (e.g., pneumothorax,
pleural effusion, pulmonary embolism)

Extra-parenchymal cause identified? Yes

No

4

New, bilateral GGO/consolidation on CT?| ¢ Acute exacerbation of IPF

(not tully explained by cardiac failure or

fluid overload) Triggered Acute Exacerbation

(e.g., infection, post-procedural/post-
operative, drug toxicity, aspiration)

No

Y

Not acute exacerbation

Alternative diagnosis (e.g., infection, aspiration,
drug toxicity, congestive heart failure)

Idiopathic Acute Exacerbation
No trigger identified

L,

Figure 3. Proposed conceptual framework for evaluation of acute respiratory deterioration in idiopathic
pulmonary fibrosis (IPF). Acute respiratory deterioration of IPF (defined as “typically <1 month

in duration”) can be categorized as extraparenchymal (e.g., pulmonary embolism, pneumothorax,
pleural effusion) or parenchymal. Parenchymal causes that demonstrate new bilateral ground-glass
opacification (GGO)/consolidation on computed tomography (CT) that is not fully explained by cardiac
failure or fluid overload are categorized as acute exacerbations of IPF, regardless of the presence or
absence of a known trigger (e.qg., infection). Acute exacerbations are further categorized as triggered
acute exacerbation or idiopathic acute exacerbation, depending on whether an underlying trigger for
acute exacerbation is found.




KuUpieg ouvvoonpotnTeg TnG IPF

22
.

2Uvopouo
ATTOPPOKTIKWYV ATTVOIWV

Mveupoviki
UTTEPTOON

 Epopuonua

« Kapkivog mrveipova KatabAiyn

Raghu G et al, AJRCCM 2011



OEPANEYTIKH ANTIMETQMIZH

s Mip@evidovn / Nintedanib: H TTpwTeC eyKEKPIPEVEC PAPUAKEUTIKEC OUTIEC ATTO
EMEA & FDA yia Tnv IPF, ol otroieg emipaduvouv Thv TTopEia TG vOOOu.

s Agv UTTdpXOUV SEDOMEVA ETTI TWV OTTOIWV VA dIATUTTWOOUV CUOTACEIS YVia TN
fepatreia Twv OcuvodWV voonuATwyY Trou oxetiovral pe tnv IPF, 6mTwg TO
OUVOPONO ATTOPPAKTIKWY ATTVOIWV OTOV UTTVO.

s H petapdoyxeuon trvelpova gival hia €QIKTH €TTIAOYN VIO ETTIAEYUEVOUC OOOEVEIC UE
IPF Kai atToTeAEI OiuEPA YIA AvayVWPIOHEVN BEPATTEUTIKN ETTIAOYN

Raghu G et al, AJRCCM 2011



CONCLUSIONS

Pirfenidone, as compared with placebo, reduced disease progression, as reflected
by lung function, exercise tolerance, and progression-free survival, in patients with
idiopathic pulmonary fibrosis. Treatment was associated with an acceptable side-
effect profile and fewer deaths. (Funded by InterMune; ASCEND ClinicalTrials.gov
number, NCT01366209.)

CONCLUSIONS

In patients with idiopathic pulmonary fibrosis, nintedanib reduced the decline in
FVC, which is consistent with a slowing of disease progression; nintedanib was fre-
quently associated with diarrhea, which led to discontinuation of the study medica-
tion in less than 5% of patients. (Funded by Boehringer Ingelheim; INPULSIS-1 and
INPULSIS-2 ClinicalTrials.gov numbers, NCT01335464 and NCT01335477.)




Interstitial Lung Diseases (ILD)

|
| | | |

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

) 15% . " .

pneumonia ' J'70 interstitial lung disease

Cryptogenic organizing
<194 Acute interstitial pneumonia —71— . 3%
¢ 79 pneumonia 2 79
I iNonspecific interstitial Pl iLymphocytic interstitial 5

25% pneumonia (provisional) pneumonia <1%
Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Idiopathic Nonspecific Interstitial Pneumonia
Report of an American Thoracic Society Project

William D. Travis'*, Gary Hunninghake2*, Talmadge E. King, Jr.3*, David A. Lynch**, Thomas V. Colby**,

Jeffrey R. Galvin®*, Kevin K. Brown’?, Man Pyo Chung®, Jean-Francois Cordier?, Roland M. duBois'®, Kevin R. Faherty'!,
Teri ). Franks'2, David M. Hansell'3, Thomas E. Hartman', Ella A. Kazerooni's, Dong Soon Kim'6, Masanori Kitaichi'?,
Takashi Koyama'8, Fernando ). Martinez'!, Sonoko Nagai'®, David E. Midthun?®, Nestor L. Miiller?!,

Andrew G. NicholsonZ, Ganesh Raghu?, Moisés Selman??, and Athol Wells'®

Am | Respir Crit Care Med Vol 177, pp 1338-1347, 2008



\

Infiltrative bilateral opacities in all cases

Ground-Glass Abnormality
Ground-glass opacity 1s the salient CT feature
V.Cottin. Am J Respir Crit Care Med 1998; of NSIP and 1s found in nearly all cases. Areas



108 PERCENT LIVING

DIP, Cellular NSIP

Fibrotic NSIP
UiP

8 10 12 14 16 18 20
SURVIVAL (YEARS)

Klingerman SJ, et al. Radiographics 2009; 29:73-87



TABLE 8. CLINICAL CONDITIONS ASSOCIATED WITH NONSPECIFIC
INTERSTITIAL PNEUMONIA HISTOLOGIC PATTERN*

No detectable cause (idiopathic NSIP)

Collagen vascular disease
Hypersensitivity pneumonitis
Drug-induced pneumonitis
Infection

Immunodeficiency including HIV infection




Non Specific Interstitial Pneumonia (NSIP)

The importance of differentiating NSIP from IPF lies in the
management of the individual patient

* Biopsy is needed
* Different treatment options for both diseases
* Management beyond medication prescription:

—look for autoimmune rheumatic disease
—look for drug or organic dust exposure

— discuss outcome

—monitor pace of change of severity of disease




Interstitial Lung Diseases (ILD)

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

. 15% . " .
pneumonia ' J'70 interstitial lung disease
. . . Cryptogenic organizing
<19, Acuteinterstitial pneumonia —— pneumonia 3%
iNonspecific interstitial iLymphocytic interstitial
?r(y . « ® I =1 . <¢I ()/
£9 79 pneumonia (provisional) pneumonia ~21 79
Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Cigarette smoking and diffuse lung disease
Respiratory bronchiolitis-interstitial lung disease

RBILD

Smoking
Age
Sex M:F

Occurrence in children

Onset

Presenting symptoms
Crackles

Clubbing

Chest radiograph

HRCT

Pulmonary function
Treatment

Response to steroids
Prognosis

Complete recovery
possible

100%
3rd-5th decades

Slight male dominance

No

Insidious
Dyspnoea, cough
~ 50%%

Rare

Interstitial or
normal

Patchy ground
olass

Mixed defect or
normal
Smoking cessation

Good  Urikriowr
Good

Yes

RBILD is a clinicopathological entity
characterized by the presence of
pigmented macrophages and mild
interstitial inflammatory changes

centering on respiratory bronchioles
and neighbouring alveoli. Alveolar

septa in the peribronchiolar region

may be mildly thickened but
without fibrosis.




High-Resolution CT Findings of RB-ILD

Centrilobular nodular opacities
Patchy ground-glass opacity
Bronchial wall thickening

Upper lobe predominance
Associated centrilobular emphysema
Air trapping at expiration

Findings of fibrosis absent




Cigarette smoking and diffuse lung disease
Desquamative interstitial pneumonia

DIP

Smoking 90%%

Age 3rd-5th decades

Sex M:F Nearly 2:1

Occurrence in children Rare _ _ o .
Onset Insidious Desq uamative interstitial pneumonia
Presenting symptoms  Dyspnoea. cough ) . ) )

Crackles 60% is characterized histologically by the

Clubbing Nearly 50% . . .
Chest radiograph Interstitial, patchy diffuse exudation of pigmented

ground-glass macrophages within alveolar spaces

HRCT Ground glass with
lower lung
predominance

Pulmonary function Restrictive

Treatment Smoking cessation,
steroids

Response to steroids Good vt

Prognosis Good Modsraie

Complete recovery Yes

possible




Table 3

High-Resolution CT Findings of DIP

Bilateral patchy ground-glass opacity
Reticular opacities

Subpleural and basal predominance
Honeycombing uncommon
Associated centrilobular emphysema

Attili AK, et al. Radiographics 2008
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Interstitial Lung Diseases (ILD)

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

1=0
pneumonia 15% interstitial lung disease
. . . Cryptogenic organizing

<19, Acuteinterstitial pneumonia —— pneumonia 3%

iNonspecific interstitial iLymphocytic interstitial

?r(y . « ® I =1 . <¢I ()/

£9 790 pneumonia (provisional) pneumonia ~479

Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Eur Respir J 2006; 28: 422-446
DOI: 10.1183/09031936.06.00013505
Copyright ©ERS Joumals Ltd 2006

SERIES “RARE INTERSTITIAL LUNG DISEASES”
Edited by C. Vogelmeier and U. Costabel
Number 3 in this Series

Cryptogenic organising pneumonia

J-F. Cordier

A DISTINCT ENTITY AMONG THE IDIOPATHIC
INTERSTITIAL PNEUMONIAS




Cryptogenic Organizing Pneumonia (COP)

A non infectious “pneumonia”

Equal sex distribution

Mean age of onset 50-60 years

Non/ex smokers: smokers =2:1

Short duration of symptoms (<3 mo)

Cough, dyspnea, fever, weight loss, chills, myalgias
Crackles

No finger clubbing

MESR, CRP, neutrophils

BAL: mixed pattern I lymphocytes, I* neutrophils and
eosinophils







TABLE 9. CLINICAL SETTINGS ASSOCIATED WITH ORGANIZING
PNEUMONIA PATTERN

As an idiopathic process that may be a localized nodule or infiltrative lung
disease (COP)

Organizing diffuse alveolar damage

Organizing infections

Organization distal to obstruction

Organizing aspiration pneumonia

Organizing drug reactions, fume, and toxic exposures

Collagen vascular disease

Extrinsic allergic alveolitis/hypersensitivity pneumonitis

Eosinophilic lung disease

Inflammatory bowel disease

As a secondary reaction in chronic bronchiolitis

As a reparative reaction around other processes (including abscesses, Wegener's
granulomatosis, neoplasms, and others)

Definition of abbreviation: COP = crytogenic organizing pneumaonia.




Cryptogenic Organizing Pneumonia (COP)
Clinical course

The majority: excellent response to corticosteroid
treatment

Frequent relapses at treatment tapering
Spontaneous recovery in a minority
Some cases progress to respiratory failure
refractory to tx and death




Interstitial Lung Diseases (ILD)

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

. 15% . . .
pneumonia 70 interstitial lung disease
. . . Cryptogenic organizing
<19, Acuteinterstitial pneumonia —— pneumonia 3%
iNonspecific interstitial iLymphocytic interstitial
25% . . . = 1 : <19
£9 790 pneumonia (provisional) pneumonia ~479
Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Lymphocytic Interstitial Pneumonia (LIP)

Lymphoid interstitial pneumonia (LIP) is rare and
its clinical course incompletely described
LIP was originally described
by LIEBOW and CARRINGTON

as a benign lymphoproliferative disorder limited to the lungs and

characterized by diffuse infiltration of the alveolar septa

by dense collections of lymphocytes
admixed with plasma cells and other cellular elements

Eur Respir J 2006; 28: 364-369



A surgical lung biopsy is required to confidently distinguish LIP from

pulmonary lymphoma, diffuse or nodular lymphoid hyperplasia and other

interstitial diseases such as HP and NSIP.




Interstitial Lung Diseases (ILD)

DPLD of known cause, eg, Idiopathic Granulomatous Other forms of
drugs or association, eg, interstitial DPLD, eg, DPLD, eg, LAM,
collagen vascular disease pneumonias sarcoidosis HX, etc
Idiopathic lIP other than
559, pu!mon.ary idiopathic .
fibrosis pulmonary fibrosis

Desquamative interstitial Respiratory bronchiolitis

. 15% . . .
pneumonia 70 interstitial lung disease
. . . Cryptogenic organizing
<19, Acuteinterstitial pneumonia —1— pneumonia 3%
iNonspecific interstitial iLymphocytic interstitial
25% . . . = 1 : <19
£9 790 pneumonia (provisional) pneumonia ~479
Pleuroparenchymal

fibroelastosis

Travis WD, et al; ATS/ERS Committee on Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med 2013



Pleuroparenchymal Fibroelastosis (PPFE)

PPFE is a rare condition that consists of fibrosis involving the
pleura and subpleural lung parenchyma, predominantly in the
upper lobes. HRCT shows dense subpleural consolidation with
traction bronchiectasis, architectural distortion, and upper lobe
volume loss (Figures 7A and 7B) (113). The fibrosis is elastotic,
and intraalveolar fibrosis is present (Figures 8A and 8B) (113-
117). It presents in adults with a median age of 57 years and has
no sex predilection (113). Approximately half of patients have
experienced recurrent infections. Pneumothorax is common. A
minority has familial interstitial lung disease and nonspecific auto-
antibodies. Histologically, biopsies may show mild changes of
PPFE or other patterns such as UIP. Discase progression occurs
in 60% of patients with death from disease in 40% (113, 118).
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Hypersensitivity pneumonitis (HP)

* Hypersensitivity pneumonitis (HP), also
called extrinsic allergic alveolitis, is a complex
syndrome of varying intensity, clinical
presentation, and natural history, caused by

an exaggerated immune response to the
inhalation of a large variety of organic
particles.

It can progress to disabling, fatal, end-stage
lung disease.




Hypersensitivity pneumonitis (HP)
Etiology

More than 300 aetiologies of exposures to
airborne antigens, including, but not limited to:

*agricultural dusts,
*bioaerosols,

*microorganisms (fungal, bacterial, or
protozoal),

*inorganic chemicals
*ingestion of drugs




Table 1

Examples of Hypersensitivity Pneumeonitis

Disease

Antigen Source

Putative Antigen

Bird fancier’s disease
Cheese worker’s lung
Coffee worker’s lung
Farmer’s lung

Furrier’s lung

Hot tub lung

Humidifier lung
Japanese summer disease
Machine worker’s lung

Malt worker’s lung
Mushroom worker’s lung

Peat moss worker’s lung
Sauna bather’s lung
Sequoiosis

Suberosis

Various birds
Moldy cheese
Coffee bean
Moldy hay

Animal fur

Warm water

Warm water
Moldy houses
Metal-cutting fluid

Moldy malt
Mushrooms

Moldy peat moss
Sauna water

Moldy redwood dust
Cork

Protein in avian feces, feathers

Penicillium species

Unknown

Thermophilic actinomycetes

Protein in animal fur

Mycobacterium avium complex

Thermophilic actinomycetes

Various fungi

Mycobacterium species, Gram-nega-
tive bacilli

Aspergillus species

Mushroom spores, various other
fungi

Various fungi

Various fungi

Various fungi

Aspergillus species, cork dust







Hypersensitivity pneumonitis (HP)
Clinical presentation

ACUTE HP

Presents 4-8 h after often heavy exposure with fever, malaise,
cough, dyspnea and chest tightness.

The symptoms remit over 24-48 h in the absence of further

exposure and repeat after reexposure (Monday morning fever).
SUBACUTE HP

Continued lower-level exposure.

Dyspnea, productive cough and fatigue develop insidiously and
weight loss is common. Inspiratory crackles.

CHRONIC HP

No history of acute symptoms, diffuse pulmonary fibrosis which
must be distinguished from IPF and fibrotic NSIP.

ACUTE EXACERBATION HP




Hypersensitivity pneumonitis (HP)
Pathogenesis
(Antigen

Genetic/environmental
promotingfactors

’,-
o
Granulomatous
Immune inflammation
tolerance —

Progressing
factors

“% “
Normal " response I

Fibrosis I







Hypersensitivity pneumonitis (HP)
Diagnostic criteria

MINOR

. Compatible Symptoms 1. Bibasilar crackles

2. Evidence of antigen exposure 2. Arterial hypoxemia

3. Compatible HRCT changes 3. Low diffusion

4. BALF lymphocytosis (>40%)

5. Compatible biopsy findings

Schuyler M, Cormier Y.

6. Positive inhalational challenge
CHEST 1997




Hypersensitivity pneumonitis (HP)
Conclusion

HP represents an immunologic reaction to an inhaled-
organic- antigen.

* The prevalence and incidence of HP vary.
* C(Clinical presentations are acute, subacute, or chronic.

 The diagnosis of HP requires a high index of suspicion
and should be included in the differential diagnosis of
any ILD. In difficult cases MDD is essential.

* Avoidance of the causative antigen, is important.

* Corticosteroids may have a role in severe or
progressive disease.



Conclusions

IPF —non IPF
Search for etiologic parameters (environmental, professional, drugs, CVD)
Multidisciplinary approach-specific diagnosis- prognosis-appropriate treatment options

Search for the genetic and biologic profile for each patient

Early intervention

Management of comorbidities
New approach to the AE-IPF as a DAD upon IPF idiopathic or not idiopathic

Participation of patients in clinical trials
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FIGURE 1.2 The first patient with sarcoidosis described by ).
Hutchinson had multiple, raised, dusty-red patches on his feet,
fingers, and arms.

Caesar Boeck, 1845-1917
“multiple benign sarcoid of the skin”

Jonathan H | chinson, 1828-1913
1877

*

Besnier “lupus pernio”

Jérgen Schaumangfd879-1953
ASystemjedisease



American Thoracic Society
MEDICAL SECTION OF THE AMERICAN LUNG ASSOCIATION

Statement on Sarcoidosis

Trs JonT STATEMENTOF THEAMERICAN THORACIC SocieTy (ATS), Tee Eurcrzan RESPIRATORY Sociery (ERS) ANDTHEWORLD ASSOCIATION
OF SArCoinoss aNp OTHER GRANULOMATOUS Disoroers (WASOG) weas apopten sy T ATS Boasrp OFDirccTors aNpBY IHE ERS
Expcurivie Comairrrir, Pearuary 1999




EPIDEMIOLOGY

Incidence per Peak Decade Percent Increased
Ethnic Group 100,000 of Incidence Risk in Females

European Americans 3-10 4th-5th 10-20
African Americans 35-80 3rd-4th 30

Northern Europeans  15-20 3rd 30

Southern Europeans  1-5 4th-5th
Japanese 1-2 3rd

Greece 1,07




AETIOLOGY

Genetic

predisposition Exposure to
(genotype) enviromental factors

Sarcoidosis
(phenotype)




GENETIC PREDISPOSITION

SUMMARY OF HLA ASSOCIATION STUDIES OF SARCOIDOSIS
HLA Risk Alleles Finding

HLA-A A* Susceptibility
HLA-B B*8 Susceptibility in several populations
HLA-DPE1 *0201 Mot associated with sarcoidosis
HLA-DOQB1 =02M Protection, Lofgren’s syndrome, mild disease
in several populations
*0602 Susceptibility/disease progression in several groups
HLA-DRE1 *0301 Acute onset/good prognosis in several groups
=04 Protection in several populations
1101 Susceptibility in whites and African Americans.
Stage I/l chest X-ray
HLA-DRE3 *1501 Associated with Lofgren's syndrome
=010 Susceptibility/disease progression in whites




ENVIROMENTAL FACTORS

Table 2. — Potential infectious organisms or organic/inorganic substances triggering sarcoidosis

Category of trigger Trigger

Infectious agents A;ﬁ’mﬂ:baﬂd fﬁummﬂmrﬂ culosis
i terial species
Cell wel—deﬁTmt mwtﬁ-&iﬂpﬁ foms
Propionibacterium acnes/granulosum
Rickeftsia helvetica
Bormelia burgdorferi
Mycoplasma spp.
Viruses (e.g. human herpes viruses, Epstein—Barr)
Aluminiwm
Zirconium
Man-made mineral fibres




IMMUNOPATHOGENESIS

Infectious agents Organic particles Inorganic agents

The interaction between antigen-
presenting cells (APCs) expressing HLA
class II molecules and CD4+ T
lymphocytes is considered pivotal for
the inflammatory process that
eventually leads to granuloma

formation.

Thl cells

Interleukin-2, 43 , : : B Interleukin-4, -5,
interferon-y e -3 D -6, -10

Fibrosis




PATHOLOGOANATOMY-GRANULOMA

compact (organized) collection of
mononuclear phagocytes (macrophages and
epithelioid cells).

UTypically, there is no necrosis within the
sarcoid granuloma; however, on occasion,
there is a small to moderate amount of
necrosis.

QUsually, giant cells fuse within the sarcoid

granuloma to form multinucleated giant cells.
These granulomas are typically surrounded by
lymphocytes in the periphery.

L A variety of inclusions may be present
within the sarcoid granuloma including
asteroid bodies, Schaumann’s bodies,
birefringent crystals, and Hamazaki—
Wesenberg bodies; however these inclusions '
are not specific or diagnostic of sarcoidosis. % » p;‘ o ¢
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General practitioner
Fever, anorexia, weight loss, lymphadenopathy, parotid
enlargement, acute arthritis, nasal stuffiness, hoarseness

Dermatologist

Erythema nodosum

Lupus pernio

Maculopapular rash, scars, keloids, nodules

Cardiologist

Dyspnea, cardiac failure, heart block
Arrhythmias, abnormal ECG
Sudden death

Chest physician
Dyspnea, cough, wheezing, abnormal chest X ray, cor
pulmonale, lung function impairment

Radiologist
Abnormal chest X-ray, bilateral hilar lymphadenopathy,
interstitial fibrosis, bone cysts

Rheumatologist
Arthritis
Bone cysts

Nephrologist
Renal failure

Urologist
Hypercalciuria

Ophthalmologist
Iritis, choroiditis, keratoconjunctivitis, glaucoma, cataract,
enlarged lacrimal glands, dry eye

Neurologist
Cranial nerve palsies, papilledema, meningitis, myopathy,
peripheral neuropathy, space occupying lesions

Endocrinologist
Diabetes insipidus
Hypercalcemia
Hyperthyroidism

Hepatologist

Liver granuloma

Portal hypertension
Abnormal liver function tests

Hematologist
Anemia
Leucopenia
Thrombocytopenia
Hypersplenism

Otorhinolaryngologist
Parotid enlargement

Hoarseness
Nasal stuffiness




FREQUENCY OF ORGAN INVOLVEMENT




SARCOIDOSIS
The central role of pulmonary specialist

Since the intrathoracic manifestations are the
most frequent, and the pulmonary specialist
usually sees most of the patients

If there is a need for consultation of another
organ specialist during the follow-up, the
pulmonary physician will transfer the patient,
but should keep the general management of the
patient during the course of his disease

In this regard, the management of patients with sarcoidosis
requires a multidisciplinary approach
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Lofgren's syndrome

an acute presentation consisting of:

* Fever

* Arthralgia

* Erythema nodosum

 Bilateral hilar adenopathy (BHL)

* Occursin9to 34% of patients.




Heerford's syndrome

Anterior Uveitis
Fever (often)

Parotid enlargement
Facial palsy (often)







Staging of Sarcoidosis on the
Basis of Chest Radiographs

STAGE | Lymphadenopathy 509%
1 (fig. A) ©

Lymphadenopathy +

pulmonary 25%—30%
infiltration (fig. B)

2
STAGE | Pulmonary . T
infiltration (fig. C) 10%-12%
STAGE 2
. 1 (up to 25% during
4 Fibrosis the course of
the disease)




Radiographic stage
0

I
Il

I\

Chest X-ray

Normal

BHL
BHL and pulmonary infiltrates

Pulmonary infiltrates without BHL
Advanced pulmonary fibrosis

Frequency (%)
5-13

25-63 60-90

20-40 40-70

[0-15 [0-20

5 (




Common Differential Diagnosis of Stage I
Stage I lung sarcoidosis with BHL includes lymphoma,
pneumoconiosis, bronchogenic carcinoma, lymph node
metastasis, and pulmonary hypertension."*







Differential Diagnosis of Stage II**
* Beryllium lung disease
» Silicosis
* Tuberculosis
* Lymphangitic carcinoma
* Coccidioidomycosis
* Brucellosis




Differential Diagnosis at Stage IIT*-%%1%4
* Idiopathic pulmonary fibrosis (IPF)
* Pneumoconiosis
* Scleroderma
* Rheumatoid lung
* Lupus erythematosus, lung involvement

* Extrinsic alveolitis

* Lymphangitic carcinomatosis

* Tuberculosis (upper lobe localization)
* Eosinophilic granuloma

* Hemosiderosis

* Drug reaction







CHEST HRCT FINDINGS

Table 1
Typical and Atypical Features of Pulmonary Sarcoidosis at High-Resolution CT

Typical features
Lymphadenopathy: hilar, mediastinal (right paratracheal), bilateral, symmetric, and well defined

Nodules: micronodules (2—4 mm in diameter; well defined, bilateral); macronodules (=5 mm in
diameter, coalescing)
Lymphangitic spread: peribronchovascular, subpleural, interlobular septal

Fibrotic changes: reticular opacities, architectural distortion, traction bronchiectasis, bronchio-
lectasis, volume loss
Bilateral perihilar opacities

Predominant upper- and middle-zone locations of parenchymal abnormalities
Atypical features
Lymphadenopathy: unilateral, 1solated, anterior and posterior mediastinal

Airspace consolidation: masslike opacities, conglomerate masses, solitary pulmonary nodules,
confluent alveolar opacities (alveolar sarcoid pattern)
Ground-glass opacities

Linear opacities: interlobular septal thickening, intralobular linear opacities

Fibrocystic changes: cysts, bullae, blebs, emphysema, honeycomb-like opacities with upper- and
middle-zone predominance

Miliary opacities

Airway involvement: mosaic attenuation pattern, tracheobronchial abnormalities, atelectasis

Pleural disease: effusion, chylothorax, hemothorax, pneumothorax, pleural thickening, calcification
Pleural plaquelike opacities

Mycetoma, aspergilloma




Clinical Radiologzy &5 (2010] 642650

Conmtents lists awvailable at Sciencellirect

Clinical Radiology

journmnal homepage: www. elsevierhealth.com/journmals/crad

Pictorial Review

Pulmonary sarcoidosis: the ‘Great Pretender’
K.E. Hawtin **, M.E. Roddie?, F.A. Mauri®, S.J. Copley*

4 Departmment of Rodiology, Haommersmith Hospitoal, mperial College Healthocare WNHS Trust, London, UK
b pepartment of Histopathology., Hammersmmith Hospital, mperial College Healthcare WHS Trust, London, UK




1/\: 838 Reversibility of sarcoidosis features observed on computed tomography (spontaneously or under therapy)

Reversible features Irreversible features Variable reversibility

Micronodules Architectural distortion Consolidation®
Nodules Bronchial distortion Ground-glass opacfication”
Peribronchovascular thickening Honeycombing Linear opaciies™
Bullag

*: consolidations are wholly or partially reversible in most cases, in particular hose with suounding micronodules, representing coalescent granulomas. *: a coarse
texture or concomitant traction bronchiectasis increases the likelihood of underlying fibrosis. ™ imeqular distorted lines are more likely to be fibrotic.
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BRONCHOSCOPY

* Bronchoscopy
(TBLB/ TBNA/ EBB/ BAL)

EBB: diagnostic 40-60%
TBLB: diagnostic ~70% (40-78%)
TBNA: diagnostic 62%

Meta analysis, 15 studies

* Endosonography
(EBUS- TBNA and EUS-FNA)

EBUS-TBNA: diagnostic 79%

Agarwal R, et al. Respir Med 2012



B ORICINAL CONTRIBUTTON

Endosonography vs Conventional Bronchoscopy

for the Diagnosis of Sarcoidosis
The GRANULOMA Randomized Clinical Trial




EE ORI INAL CONTRIBLTTIOMN

2013

Endosonography vs Conventional Bronchoscopy

for the Diagnosis of Sarcoidosis
The GRAMNULOMNMA Randomized Clinical Trial

able 3. Granuloma Detection and Diagnostic Yield for Sarcoidosis and the Final Diagnoses
by Group

No. (%)

Bronchoscopy ndosonography
(n =149) (n = 154)

Detection of granulomas, consistent with the diagnosis L 72 (48) 114 (74)
of sarcoidosis

Diagnostic yield of granuloma detection in patients 72/136 (53) 114/142 (80)
with sarcoidosis

Final diagnosis
Sarcoidosis 136 (91) 142 (92)

Other diagnoses 13 (9) 12 (8)

Postinflammation/reactive mediastinal nodal 5
disease

Nonspecific interstitial pulmonary fibrosis 3

Tuberculosis 1

Lymph node metastasis of non—small cell
lung cancer

Metastatic thyroid cancer

Metastatic colon cancer

Wegener disease

Pneumoconiosis

Atypical pneumonia

Atypical interstitial nodules, diagnosis unknown




E ORICINAL CONTRIBUTION

Endosonography vs Conventional Bronchoscopy

for the Diagnosis of Sarcoidosis
The GRANULOMA Randomized Clinical Trial

Stage | sarcoidosis E%US orEBUS

| TBLB+EEB

Bronchoscopy 38%

Endosonography 84%

Sensitivity, %

Stage |l sarcoidosis . [ e coacos cutpoint=23.5

CD4/CD8 cell ratio flow cytometry
CD4/CD8 cell ratio cytospin analysis

Bronchoscopy 66%

Endosonography 77% 1_5‘.p.ec'rﬁc'm_?:]I %




N ORICINAL CONTRIBLUTION

Endosonography vs Conventional Bronchoscopy

for the Diagnosis of Sarcoidosis
The GRANULOMA Randomized Clinical Trial




20%0 Sarcoid
|/J/J rl '\

Sarcoidosis
Geranulomatous infections diseases (mycobacteria, fungi)

Hypersensitivity ponenmsaonitis

Yiral poeumonitis

Dyrug-induced alveolitis

Lymphocytic interstitial preamonitis (LIPylymphoma
Monspecific interstitial pneumonitis (NSTF)
Cryptogenic organizing poeamonia {COF)

Chronic berylliem disease

Eadiation prewmonitis

Table 1 Predictive Value of CD4:CD8 Ratio in Bronchoalveolar Lavage

Sensitivity

Costabel et al 1988"*

Winterbauer et al 1993

Thomeer, Demedts 1997

B E B ® B8 8

Korosec et al 2010”7



PFTs

“With no other disease did pulmonary
physiologists have so much fun as with
sarcoidosis.” Om P. Sharma

All varieties of abnormalities in pulmonary function tests can
be seen in sarcoidosis

* A decreased diffusion capacity and a restrictive ventilatory
defect are most often seen

* Almost 30 % of patients also have obstructive airway disease
* Bronchial hyper responsiveness is seen in up to 20 % of

patients and is associated with the presence of microscopic
non-necrotizing granulomas in the endobronchial mucosa

Baughman, et al. AJRCCM 2001



BIOMARKERS

Serum amyloid A

Soluble interleukin-2 receptor

Chitotriosidase

Krebs von den Lungen-6

Interferon gamma induced protein 10

Meopterin

B cell activating factor




Gallium Scintigraphy—An Obsolete
Technique?

00
Panda Sign ‘ ‘
Parotid glands
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FDG PET for Gauging of Sarcoid Disease Activity

Indications for '*F-FDG PET/CT in sarcoidosis

- Obtaining histological proof of sarcoidosis

- Determining the presence of active disease in symptomatic patients with normal
conventional markers
- Assessing the presence of active cardiac sarcoidosis, combined with CMR

- Evaluating disease activity in symptomatic patients with longstanding sarcoidosis
or stage [V disease







DIAGNOSTIC APPROACH
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DIAGNOSTIC APPROACH: multistep process
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Major pathologic Differential Diagnosis of Sarcoidosis at Biopsy

LUNG

LYMPH NODE SKIN

LIVER

* Tuberculosis

* Atypical mycobacteriosis

* Fungi

* Pneumocystis carinii

* Mycoplasma

* Hypersensitivity
pneumonits

* Pneumoconiosis:

Beryllium (chronic
beryllium disease),
Titanium, Aluminum

* Drug reactions

* Aspiration of foreign
materials

* Wegener's granulomatosis * Non-Hodgkin’s

(Sarcoid-type granulomas
are rare)

* Necrotizing sarcoid
granulomatosis (NSG)

* Tuberculosis

* Atypical
mycobacteriosis

* Fungi

* Reaction to foreign
bodies: beryllium,

* Tuberculosis

* Atypical
mycobacteriosis

* Brucellosis

* Toxoplasmosis

* Granulomatous
histiocytic necrotizing
lymphademitis
(Kikuchi’s disease)

* Cat-scratch disease

paraffin, etc.
* Rheumatoid nodules

zirconium, tattooing,

* Tuberculosis

* Brucellosis

* Schistosomiasis

* Primary biliary
cirrhosis

* Crohn’s disease

* Hodgkin’s disease

+ Non-Hodgkin’s
lymphomas

* GLUS syndrome

* Sarcoid reaction in

regional lymph nodes

BONE MARROW

OTHER BIOPSY
SITES

to carcinoma

* Hodgkin's disease

* Tuberculosis

* Histoplasmosis

* Infectious
mononucleosis

» Cytomegalovirus

* Hodgkin's disease

* Non-Hodgkin's
lymphomas

* Drugs

* GLUS syndrome

lymphomas
* Granulomatous
lesions of unknown

significance (the
GLUS syndrome)

* Tuberculosis

* Brucellosis

* Other infections

* Crohn’s disease

* Giant cell myocarditis
* GLUS syndrome
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Table 2. — Adverse prognostic factors in sarcoidosis

Type of factor

Lupus pernio

Chronic uveitis

Age of onset >40 yrs
Chronic hypercalcaemia
Nephrocalcinosis

Black race

Progressive pulmonary sarcoidosis
Nasal mucosal involvement
Cystic bone lesions
Neurosarcoidosis
Myocardial involvement







Respiratory Medicine (2012) 106, 1351—1361

Available online at www.sciencedirect.com
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The treatment of pulmonary sarcoidosis

Marc A. Judson®



The most sinister clinical complication of Sarcoidosis is
the uncontrolled and unpredictable progress of
granulomas to fibrosis

Diffuse pulmonary fibrosis
Liver cirrhosis

Glaucoma, cataract, blindness
Hydrocefalus

Myocardial fibrosis

Corticosteroids suppress granulomas,
interrupt the road to fibrosis
and relieve symptoms

They control but not cure the disease



Frequency
5-10%
50%

25%

15%
5-10%

Spontaneous remission

55-90%

40-70%

10-40%
0%



710 Crteria for corticosteroid treatment of sarcoidosis t St Antonius Hospital”

Absolute criteria
(F'arermhymal disease with severe funcional impairment on presentation (.e. VC andjor DLCO <50% pred) )
Severe ainvay obsfruction on presentation (.e. FEVA <50% pred)
Progressive puimanary disease with functional deferioration in the last 6-12 months (.g. VC 210% andjor DLCO 15% decrease from baseline)
\Evidence for signficant and/or progressive lung fibrosis in the context of active disease )
Cardac localisation
Central nenvous system localisation
Sight-threatening ocular disease that cannot be controlled by local treatment
Severe hypercalcaema (usually 3.0 mML")
Hypercalcinuria with nephrocalcinosis and renal dysfunction

Granulomatous interstiial nephriti
Liver involvement with intrahepatic cholestasis, portal hypertension and/or hepatic failure
Bone marrow involvement with pancytopenia
Relative criteria
Symptomatic pumonary disease with only mild/moderate lung function impaiment
Disfiguring skin involvement
Symptomatology causing unacceptable reduction in qualty of life (e.g. fever, fatique and weight loss)




“Highidose®

Iimonth
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dapenng,

6 months
Relapse
Mamtenance

2iVionths
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Continue for a minimum of 12 months

@bservation
0imgpr

Judson MA. Respir Med 2012



TABLE 1. TREATMENT OF PULMOMNARY SARCOIDOSIS

Chest X-ray stage 0/1
No symptoms
MNo systemic therapy
Level TA (123)
Chest X-ray stage 2 to 4
Symptomatic
Treat with corticosteroids
Level TA (89, 123)
Initial dosage of 20—40 mg prednisone or its equivalent
Level 1B (89, 124)
Treat for 12-24 mo
Level 1C (90, 91, 125)
Steroid-sparing altermatives for chronic pulmonary sarcﬂidn.si.s\
Methotre xate
Dose of 5-15 mg once a week
Level TA (126-128)
Folic acid 1 mg/d may reduce toxicity
Level 1B (129)
Azathioprine 50-200 mg daily
Level 1B (130, 131)
Leflunomide 10-20 mg daily
Level 1B (132)

Mycophenolate )
Level 1C (101, 133, 134)

Treatment of refractory sarcoidosis

Infliximab intravenously 3—-5 mg/kg initially, 2 wk later, then once a month
Level TA (18, 98)




Sarcoidosis

Treatment of serious systemic disease

Heart

Liver - Spleen

CNS

T Ca

Skin

Eyes

Steroids, anti-arrhythmics,
pacemaker / defribillator, transplantation

Steroids

Steroids (pulse), anti-TNF,
cyclophosphamide, cladribine, cyclosporine,
hydrocephalus (surgery)

Diet { Ca & vit. D, reduce exposure to
sun light, Plaquenil, steroids

Plaquenil, topical and systemic steroids

Topical and systemic steroids, cycloplegics,
surgerv lannuzzi M, et al. NEIM



Other general principles




FOLLOW-UP

There is not curative treatment for sarcoidosis.
The initiation of therapy is only justified when the potential benefits

outweigh the risks...

Grutters et al. ERJ 2006






FREQUENCY OF ORGAN INVOLVEMENT



S

Cardiac Involvement in Sarcoidosis

Cardiac involvement occurs in 20—-27% of sarcoid patients in the United States and
may be as high as 58% in Japan. The majority of these patients are asymptomatic;
clinical evidence of cardiac sarcoidosis is present in ~“5% of patients with sarcoidosis,
but occult involvement is much higher (> 20%).

Lynch JP 1ll, et al. Semin Respir Crit Care Med 2014



The clinical manifestations in cardiac sarcoidosis

Author Year N AV block BBB SVT/V-Tach CHF SD
(%) (*e)  (%0) (%e) (M%)

Matsui [9] 1976 42 62 48 14 0 41

Roberts [12] 1977 26 27 12 35 30 65

Fleming [14] 1981 300 26 61 73 24 26
Yazaki [15] 1998 95 45 NA IR 26 12

N, number of patients; AV, atrioventricular; BBB, bundle branch block;
SVT, supraventricular tachycardia; V-Tach, ventricular tachycardia; CHF,
congestive heart fallure; SD, sudden death.




HRS Expert Consensus Statement on the Diagnosis and
Management of Arrhythmias Associated With Cardiac
Sarcoidosis

Expert Consensus Recommendations on Criteria for the Diagnosis of (S

There are 2 pathways to a diagnosis of Cardiac Sarcoidosis:
1. Histological Diagnosis from Myocardial Tissue
CSis diagnosed in the presence of non-caseating granuloma on histological examination of myocardial tissue with no alternative cause
identified (including negative organismal stains if applicable).
. Clinical Diagnosis from Invasive and Non-Invasive Studies:
It is probable™ that there is CS if:
a) There is a histological diagnosis of extra-cardiac sarcoidosis
and
b) One or more of following is present
® Steroid +/- immunosuppressant responsive cardiomyopathy or heart block
® Unexplained reduced LVEF (<40%)
® Unexplained sustained (spontaneous or induced) VT
® Mobitz type II 2nd degree heart block or 3rd degree heart block
® Patchy uptake on dedicated cardiac PET (in a pattern consistent with CS)
e Late Gadolinium Enhancement on CMR (in a pattern consistent with CS)
® Positive gallium uptake (in a pattern consistent with CS)
and
c) Other causes for the cardiac manifestation(s) have been reasonably excluded
*In general, ‘probable involvement’ is considered adequate to establish a clinical diagnosis of CS.*







Cutaneous Involvement

Although not life-threatening, but can be emotionally devastating

and are divided into two categories: | \

specific and nonspecific.
 Erythema nodosum occurs in about 10% of patients with sarcoidosis and
usually lasts for about 3 weeks.

* Lupus pernio is the most specific associated cutaneous lesion.
* Violaceous rash is often seen on the cheeks or nose.

* Osseous involvement may be present.

 Maculopapular plaques are possible.

)
 Erythema nodosum may occur. l

 Lupus pernio is more common in women than in men and is
associated with chronic disease and extrapulmonary involvement.

e Biopsy specimens of erythema nodosum lesions show nonspecific septal
panniculitis, which neither confirms nor negates the diagnosis of sarcoidosis.

Marchell RM, et al. Semin Respir Crit Care Med 2010



Ophthalmologic Complications

* The eye and adnexa are involved in 25 -80%

e Anterior or posterior granulomatous uveitis, Optic neuritis.
e Conjunctival lesions and scleral plaques may also be noted.
e QOcularinvolvement may lead to blindness if untreated.

This necessitating routine slit-lamp and funduscopic examination

e Anterior uveitis

Is the most common manifestation
Chronic anterior uveitis, with insidious symptoms
leading to glaucoma and vision loss,
is more common than acute anterior uveitis.

e Posterior uveitis:

If suspected fluorescence angiography

Baughman RP, et al. Semin Respir Crit Care Med 2010



Neurologic Involvement

CNS is involved in up to 25% of patients with sarcoidosis who undergo autopsy, but
only 10% of all patients with sarcoidosis present with neurologic symptoms.

Sarcoidosis can affect any part of the neuroaxis.
Neurosarcoidosis may appear in an acute explosive fashion or as a slow chronic

illness

most common presentations

- cranial nerve palsies

- brain and spinal cord intraparenchymal lesions
- leptomeningeal infiltration

- peripheral neuropathies.

Depending on the location of the granulomas in the neuroaxis, the symptomatology
reflects the neuroanatomical structures compromised. This means that potentially

any neurological symptom and sign can be seen in patients with neurosarcoidosis.

* Magnetic resonance imaging (MRI), FDG-PET

* May ultimately require a tissue biopsy to reach a definitive conclusion
Vargas DL, et al. Semin Respir Crit Care Med 2010



Calcium and Vitamin ID in Sarcoidosis: How
to Assess and Manage

Activated immune
system
e.g. Y-interferon

T sunlight *

TT—

»  TCALCITRIOL
(1.25(0OH),-I)

Macrophages
(T1-0c hydroxylase)

T Dietary
vitamin I

Abnormal caleitriol /
metabolism / \

T Intestinal calcium
absorption

T Bone turn over

~

HYPERCALCAEMIA (510%)/HYPERCALCIURIA (40-50%)

| |

Nephrocalcinosis Renal impairment Osteopaenia LPTH

Nephrolithiasis Renal failure Ostcoporosis Pancreatitis




Liver and Spleen Involvement

 10% of all patients with sarcoidosis have elevated
serum aminotransferase and alkaline phosphatase levels.

* Detection of hepatic and splenic lesions on CT
is described in 5% and 15% of patients.

e A cholestatic syndrome characterized by pruritus and jaundice, hepatic
failure, or portal hypertension can develop (liver involvement is usually
clinically silent).

* 60% of patients with hepatic manifestations have constitutional symptoms
such as fever, night sweats, anorexia, and weight loss.

* Portal hypertension and cirrhosis leading to liver failure occur in only 1% of
patients with sarcoidosis.

Ebert E, et al. Am J Gastroenterol 2008
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SHORT COMMUNICATION

The many faces of sarcoidosis: asymptomatic muscle
mass mimicking giant-cell tumor

Likurgos Kolilekas - Christina Triantaftillidoun -
Effrosyni Manali - Dimitra Rontogianni -
Sophia Chatzlioannou - Spyros Papiris

Although symptomatic sarcoid myositis is
rarely encountered (<5%), muscle
iInvolvement is common in sarcoidosis
and muscle biopsy in asymptomatic
patients reveals granulomas in 50-80% of
cases.

Three types of muscle sarcoidosis:
- chronic myopathy

- acute myositis
- nodular or tumorous type




Sarcoidosis-Associated Pulmonary Hypertension
and Lung Transplantation for Sarcoidosis

Michael ¥. Shino, MD' Joseph P. Lynch Ill, MD' Michael C. Fishbein, MD? Charles McGraw, M
Jared Oyama, MD% John A. Belperio, MD' Rajan Saggar, MD’

Vasculocentric Parenchymal Hilar/mediastinal Comorbidities
Granulomatous |, ﬁl—
Vascular Involvement Obstructive Sleep
- Apnea
I:aplllar]r Bed Vascular Iilechmlmll
| Vasoreactivity | Destruction And Compression
| Vascular Ablation 1
. Myocardial
kine
| Cvtnl | [ Ventilation/Pertusion Systollc and

Occlusive -—————

Vasculopathy *
| Hypoxic +
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Dysprea -
new/progessive/unexplained

FVC/DLCD = 1.6
DLCO < 30% (CXR stage IV)
ar

DLCO < 50% CXR 0-II)

GMWD <400 m

SAPH (%) No PH (%)

Figure 1 Radiographic staging in sarcoidosis-associated

pulmonary hypertension compared with patients with sarcoi-
7

dosis without pulmonary hypertension. Suspect SAPH RVSP < 30-35 mmHg

2D echocardiogram | Folow-up as dinically
indicated

RWVSP = 35 mmHg
andfar
Right heart pathology

Right heart
cathetarization

Figure 2 Proposed work-up algorithm for sarcoidosis-as-
sociated pulmaonary hypertension.”-2%21




Table 1 Summary of outcomes after PH-targeted therapy for SAPH
athor [ Vear [ reatment [ W [ Wajoroutcomes [ Adwreotors |

12%

T [ [omw AR R OB
Fisher et al®’ 2006 IV EPO 7 L mPAP 21%, L PVR 45%, 1CO L Pao; in 3/7 with one death
44%, T WHO class 1-2
Baughman et al’® 2009 Inhaled iloprost L mPAP 15%, | PVR 14%, L Paoz in 2/15 (mild)
16 MWD 12%, 1 QOL

Milman et al® 2008 Sildenafil L mPAP 19%, | PVR 48%, 1CO @ Adverse events
6%, @ 6 MWD
Baughman et al’3 Bosentanin RCT L mPAP11%, | PVR 28%, 0 6 @ Adverse events
MWD, WHO class or QOL
Barnett et al*? 2009 | IV EPD, sildenafil, | 22 | L mPAP 20%, | PVR 39%, 16 | © Adverse events
bosentan MWD
Judson et al’# Ambrisentan @ 6 MWD, Dlep, QOL or Increased edema and dyspnea
dyspnea scores




Eoyaplotw



