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[TvELOVLKN ZULUETOXN OTO 2KANPOdepua

ERS MONOGRAPH | PULMONARY MANIFESTATIONS OF SYSTEMIC DISEASES

Table 1. Broad pathogenic considerations in SSc-associated ILD with regard to susceptibility,
disease initiation and ongoing disease progression

Aspect of pathogenesis Key pathways

Genetic predilection:
Linkage to CTGF and IL-6
Genome-wide studies
Autoantibody status:
Antitopoisomerase antibodies
Antiribonucleoprotein antibodies
Epithelial injury:
Infection
Chemical injury [micro-aspiration)
Environmental triggers
Inflammatory cell infiltration:
Response to epithelial injury
Autoimmune phenomena
Profibrotic pathways:
Ongoing epithelial injury
Activation of resident fibroblasts
Recruitment of circulating progenitor cells
Ongoing antigenic stimulation with macrophage activation

Susceptibility

Initiation of disease

Ongoing disease progression
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Denton CP, Wells AU, Coghlan JG. Nat Rev Rheumatol. 2018 Sep;14(9):511-527.
Wells AU. Systemic sclerosis. In: Wuyts WA, Cottin V, Spagnolo P, et al., eds. ERS Monograph 2019



Factors associated with the presence of SSc-ILD

Table 2. Phenotypic associations with the most prevalent autoantibody profiles in SSc

Autoantibody subgroup Pattern of systemic Pattern of thoracic involvement
disease
Anti-Scl70 Diffuse cutaneous disease High prevalence of progressive
(antitopoisomerase) lung fibrosis
Anticentromere Limited cutaneous disease High prevalence of PH

Low prevalence of progressive
luna fibrosis

Anti-RNP Increased prevalence of renal | High prevalence of progressive
crisis lung fibrosis

TABLE 1 Clinical and biological factors associated with the presence of interstitial lung disease
in systemic sclerosis

Predictive factor First author, year [ref.]

Disease status Diffuse cutaneous sclerosis WaLKEer, 2007 [30]
Biomarkers Anti-topoisomerase | positivity WAaLKeR, 2007 [30]
Demographic Male PeopLEs, 2016 [31]
Afro-Caribbean ethnicity Hussein, 2014 [32]

AL-SHEIKH, 2019 [33]

Pulmonary function tests Lower FVC Nintvanova, 2014 [34]
Lower Dico PeopLes, 2016 [31]

FVC: forced vital capacity; D, cq: diffusing capacity of the lungs for carbon monoxide.

Wells AU. Systemic sclerosis. In: Wuyts WA, Cottin V, Spagnolo P, et al., eds. ERS Monograph 2019
Distler O, Assassi S, Cottin V, et al. Eur Respir J 2020; 55: 1902026



Pulmonary involvement in SSc (SSc-ILD, PH or a combination of them)
is the most frequent cause of death in SSc !

ILD occurs early in the course of SSc

especially in the first 3—4 years
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Cohort of 695 patients with diffuse cutaneous or limited cutaneous SSc.
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SSc-ILD accounts for 35% of deaths directly ascribable to SSc

TABLE 2 Clinical and biological factors associated with progression of systemic
sclerosis-associated interstitial lung disease (ILD)*

Predictive factor

First author, year [ref.]

Disease status
Biomarkers

Demographic

Pulmonary function tests

Imaging

Diffuse cutaneous sclerosis
IL-6
CRP
CCL2
ccL18
CXCL4
KL-6
SP-D
Anti-topoisomerase |
Anti-CXCR3
Anti-CXCR4

African American ethnicity
Advanced age

Low baseline FVC
Low baseline Dy co

Extent of ILD on HRCT

NiHTYANOVA, 2014 [34]
DEe LaureTis, 2013 [22]
Liu, 2013 [75]
Ross, 2018 [76]
Wu, 2017 [97]
Tiev, 2011 [71]
ScHupp, 2014 [73]
ELHal, 2019 [72]
vaN Bon, 2014 [98]
Kuwana, 2016 [78]
SALAZAR, 2018 [79]
Yamakawa, 2017 [77]
Assassi, 2010 [69]
NiHTYANOVA, 2014 [34]
WEicoLp, 2018 [70]
VoLkMaNN, 2019 [80]
VoLkmann, 2016 [99]
Assassi, 2010 [69]
AL SHEikH 2019 [33]
AHMED, 2014 [67]
STEEN, 1994 [100]
Morean, 2003 [101]
PLAsTIRAS, 2006 [102]
NiHTYANOVA, 2014 [34]
AHMED, 2014 [67]
GoH, 2008 [41]
KHanNa, 2011 [64]
Maore, 2013 [65]
AriaNI, 2017 [103]

Oliver Distler, et al. Expert Review of Clinical Immunology, 2019. 15:10, 1009-1017.




Patterns of disease course in SSc-ILD

100 -

» Progressive ILD during the initial
12+3-month period was 27%

[¥-]
o

» In each 12-month period over
the mean 5-year follow-up -
23% to 27% of patients

60 T T r T ) . .
0 1 2 3 4 5 experienced progression

FVC % predicted
8

~
o

FVC improved overall 25% (n=129)
FVC stable overall (no declinefimprovement 25%) (n=209)

Patients with overall significant or major decline
Overall progression with no F\/C decline at 12 months, and both periods of stabilityimprovement and periods of decline (n=67)

Overall progression with FVC decline at 12 months, and both periods of stability/improvement and periods of decline (n=41)

------------ Overall rapid progression with no periods of stability/improvement) (n=16)

Hoffmann-Vold A-M, et al. Ann Rheum Dis 2021,80:219-227.



Rahaghi et al. Respiratory Research (2023) 24:6 Respi ratory Research
https://doi.org/10.1186/5s12931-022-02292-3

)
Expert consensus on the mMmanagement SheEhler

of systemic sclerosis-associated interstitial lung
disease

Franck F. Rahaghi'”, Vivien M. Hsu?, Robert J. Kaner?, Maureen D. Mayes?, Ilvan O. Rosas”, Rajan Saggar®,
Virginia D. Steen’, Mary E. Strek?®, Elana J. Bernstein?, Nitin Bhatt'®, Flavia V. Castelino'’, Lorinda Chung12,
Robyn T. Domsic'3, Kevin R. Flaherty'4, Nishant Gupta'’, Bashar Kahaleh'®, Fernando J. Martinez>,

Lee E. Morrow'”’, Teng Moua'®, Nina Patel®'?, Oksana A. Shlobin2°, Brian D. Southern?’,

Elizabeth R.Volkmann® and Dinesh Khanna'#"

* Chest auscultation for crackles
Screen all * PFTs including spirometry with DL.,
* HRCT chest scans

* Enquire about respiratory symptoms

* Routinely screen for PH and when shortness of breath is not
explained by progression of ILD

systemic sclerosis
patients

* Follow up with: changes in PFTs (FVC or DLc) and symptoms
over time, features on HRCT and changes in HRCT over time,
status of exertional hypoxia

Follow-up and * Success defined as stabilization or improvement of FVC, DL¢o,
defining success HRCT chest scans, 6MWD, symptoms, and/or O, saturation
with exercise

* Consider tapering/weaning therapy after stability of disease
for >2 years




[MepLoplotiko MNPOTUTIO ZIILPOUETPNONG
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This flow chart is not suitable for assessing the severity of upper airway obstruction.

PV: pulmonary vascular; CW: chest wall; NM: neuromuscular; CB: chronic bronchitis.
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Pathogenesis of Interstitial Lung Diseases

Alveolar
physiological state

¥ 1

Recurring Epithelial cells Epithelial & fibroblast Matrix Cell proliferation
microinjuries apoptosis activation > remodeling and migration

=0 Pneumocyte type | @ Pneumocyte type Il @ Endothelial cell o Fibroblast



Normal lung

Normal air sac
Air to and from mouth/nose

Blood vessel

Carbon dioxide

Air sac damaged by IPF
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Awaxvon agplwv — Nopoc tou Fick

Nopoc tou Fick:

Axs

- \/W](Pl B Pz)

V= [k

OMou:

V: pon tou aepiov,

k: otaBepa avaioylag,

A: emudavela pepppavnc,

s: SloAutotnTa aieplou OTo VEPO,
a: TaxoG MeuBpavng,

MW: poplaxoé Bapoc agplou,

Nopog tou Fick (armAomoinpevn popdn):

V=D _* (P,-P,)

orou:

V: pon tou aepiov,

D, wavotnta dtaxvong

P,-P, : Sladopd pepkng mieong ekatepwOev

™G HepPpavng

P,-P, : Sladopa pepikng mieong ekatepwBev tng pepufpavng.




Aldxvon agplwv

Depends on 2 transfer properties:

1) membrane conductivity (Dy), which reflects the diffusion properties of the
alveolar capillary membrane

2) binding of oxygen/carbon monoxide and Hb

Oxygen/carbon monoxide—Hb chemical reaction rate (6) X volume of alveolar capillary blood (Vc)
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Méetpnon dlaxuong

LTNV Evp@1N XpNCIUOTToIETal KLPIWG 0 OPOg TTapaywy dlaxuong (transfer factor), eve oty
AUEPIKN XPNOIUOTTIOIEITAl O Op0¢ SiaxLTikn IkavoTnTa (diffusing capacity).

Ekpodadlel TN oLVOAIKN SIAXLTIKN IKAVOTNTA TOL TTVELHOVA.

Movoécidio Tov avBpaka = avravakAd AtTTOALTA TN SIAXLON YECK TNC PePPPAVNC
1.YwNAn ocuyyevela mpoocdeonc pe TNV Hb
2. H peon pepIkn TTiEcT) TOL OTA TIVELHIOVIKA TPIXOEISN €ival TTOAKTIKA UN&ev

TLco n DLco

MeBoboc povng eiotmvoncg (Single breath method, DLcoSB)



TASK FORCE REPORT
ERS/ATS TECHNICAL STANDARDS

Me&Boboc povnc etortvonc (Single breath method, DLcoSB)

2017 ERS/ATS standards for single-breath
carbon monoxide uptake in the lung
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Eiotrvon atmro 1o emimedo Touv RV pexpr Tnv TLC,
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FIGURE 5 Schematic illustration of measuring breath-hold time for the single-breath diffusing capacity of the
lung for carbon monoxide. The Jones and Meape [72] breath-hold time includes 0.7 of inspiratory time and half
of sample time. Wi: inspired volume; ti: time of inspiration [defined from the back-extrapolated time 0 to the
time that 90% of the Vi has been inhaled); teH: breath-hold time; TLC: total lung capacity; RV: residual volume.

Reproduced from [4].



Kco (ouvteAeotnc 6Laxuonc)

The single-breath carbon monoxide diffusing capacity (DLco) is the product of 2
measurements during breath holding at full inflation:

(1) the rate constant for carbon monoxide uptake from alveolar gas (Kco)
(2) the "accessible” alveolar volume (VA)

Keo = Dleo / Va
Va

OTIoU : KUPEALOLKOC OYKOC (dNAAdH N OALKA TIVEU LOVLKR XWPNTLKOTNTA LELOV TOV

OVATOWLKO VEKPO XWPO).

» The same DLco may occur with various combinations of Kco and VA, suggesting different pathologies.

» The notion that DLco/V, “corrects” DLco for reduced V, is physiologically incorrect, because DLco/V, is
not constant as V, changes.



Correction for low V,

1. Incomplete alveolar expansion (Kco > 120% predicted).

2. Loss of lung units (Kco 100-120% predicted);
pneumonectomy, localized destruction of lung fibrosis,

infiltration with granulomas or inflammatory exudates,
atelectasis, alveolar edema, and others

3. Poor mixing with maldistribution of inspired gas; bulla or
intrapulmonary airflow obstruction (emphysema, bronchitis,
bronchiolitis, bronchiectasis, asthma)

- |t should be VA/TLC =90%
- When V, is measured with He dilution and TLC with body
plethysmography generally lower VA/TLC ratio

DLCO/DLCOTLC = 0.58 +0.42- (VA/VATLc)

Kco/Kcor c= 0.43 +0.57/(VA/VATLC)
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Figure 2. Effect of voluntary lung volume change on Di-o and Kco,
plotted as a percentage of the value at full inflation (approximately
TLC) against alveolar expansion expressed as alveolar volume as per-
cent maximum (Varc ~ 93.5% TLC). Kco/Kcor ¢ at various values of
Va/Varc was calculated from Equation 7 [Kco/ Kcor e = 0.43 + 0.57/
(VA/VAT0)], and Dico/Dicocricy as Kco/Kcorc X VA/NVArc. Definitions
of abbreviations: DLco = carbon monoxide diffusing capacity; Kco =
rate constant for carbon monoxide uptake per unit barometric pressure

(kco/Pb* ~ Dico/VA); VA = alveolar volume.

Hughes JM, Pride NB. Am J Respir Crit Care Med. 2012 Jul 15;186(2):132-9.



Similar DLco but different pathologies

TABLE 3. VARIOUS Kco-VA PATTERNS AND PATHOLOGIES, BUT SIMILAR Dico

DLco Kco VA
Diagnosis % Predicted % Predicted % Predicted Comment
A. Inspiratory muscle weakness 59 120 50 Lack of alveolar expansion
B. Pneumonectomy 58 111 51 Localized loss of lung units
C. Diffuse interstitial lung disease 54 84 66 Alveolar capillary damage (*loss of units)
D. Emphysema 54 59 91 Alveolar capillary damage
E. Idiopathic pulmonary hypertension 56 58 96 Microvascular damage

Definition of abbreviations: D.co = single-breath diffusing capacity for carbon monoxide; Kco = rate constant for carbon
monoxide uptake per unit barometric pressure (kco/Pb* ~ DLco/VA); VA = alveolar volume.

Hughes JM, Pride NB. Am J Respir Crit Care Med. 2012 Jul 15;186(2):132-9.



IKco

Near normal V,

Microvascular Microvascular
destruction Remodeling / dilation
IPH Hepatopulmonary syndrome
vasculitis Arteriovenous malformation

Alveolar destruction
Low accessible VA

Emphysema

L Va
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Lung
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Microvascular
destruction

Bronchiolitis obliterans
CHF (severe)

AITIA MEIQMENHZ TL., AOTQ MEIQZH2
THZ ENIQANEIAL THZ MEMBPANHZ

¢ Epdlonua * MoA\arAd mVEUHOVIKAL
- Kupehbuxd Toiywpia ka €upoa
Tpuoetdii E(V,O“ - Ta £upoha mpokaholy
KOTEOTPQMEVQ. ey pelwon g
* EKTOpI nveupova Enupveas Aoyw elwong TG
- Anwheta peyalng emdavelag ST IR RApEhGuy
¢ kuehSotpiyoetSikig TpReLEUA.
uepBpavng.
+ Anodpatn Bpdyxou * Avawia
- Meiwon emdavelag e - Melwon tng mepLexToTTOg
kuehiSotpiyoedikig TWV KUYENBIKWY TPLYOELB WY
HEWBpavNG kaBwg Kat og auoodatpivn.
TIVEUHOVIKOU OYKOU.

AITIA MEIQMENHZ TL., AOTQ AY=HZHZ
TOY NAXOY2 TH MEMBPANH2

* |61omabng nveupoviki * |51omaBeiS Ko ayyELaKES
ivwon voool koAayovou
- Mayuvon — MetaBon 1 kataotpodn Twy
kuPehSotpiyoetdikig TOWHATWY TWV TPOELWY,
HEUBPAVNG KAt pelwon Tou yeyovog mou aédvel og
TIVEUHOVIKOU GYKOU. peyaho Babyo Ty avtiotaon
ot Suaguon.
: : — T1.x. ZEA, akAnpodeppa,
) zupd)ppnuxn kapBiax oapkoeibwan, kudehditida
QVEMQLPKELQ TipokahoUpEVN arno
- Eloobog uypou oto Slapeao dappaka, KA.
XWPO 1] 0TO E0WTEPLKO TWV

¢ Kudehdikn npwreivwon

~ Oukuehieg yepilouy pe
uiko Mhouato og
dwodoimidia.

Kupehibwv.




Near normal V,
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IDIOPATHIC PULMONARY FIBROSIS | L. PLANTIER ET AL.

Airway lesions Alveolar
Vascular lesions i Diffusion /
t Cough capacity Low V/Q'
reflex  Airway units
volume
High V'/Q' lung units """-Eotnl_ul?agnce
\ Hypoventilation P
t Dead space A
ventilation Hypoxaemia

Exertional PH X /

t Ventilatory
drive

!

Dyspnoea

FIGURE 2 Model for the association between pathological features, physiological alterations and their
association with pathological and clinical features. Filled arrows represent strong and/or demonstrated
associations; dotted arrows represent associations seen in end-stage disease. V'/Q’: ventilation/perfusion

ratio; PH: pulmonary hypertension.
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POAoC TNC amekoviong otn SSc

1. Avixveuon Kal EKTOON TIVEUUOVLIKNG CUUUETOXNG

2. Tavtomotnon a.oBevwy He EVOEXOUEVN AVTATIOKPLON OTN
Bepamela

3. A¢loAoynon tNC AmMOTEAECUATLKOTNTOC TNC BEpATELaC

4. ATMOKAELOUOC cuvuTtapyouvoac raboloyioc
(Mveup.Yrmeptaon, kapdla, olcodpayoc)



AViXVELON TMVEULLOVLKNC CUULETOXNC

A/ Bwpakoc
XapnAn evalocdnola
SILD €wc¢ ta 2/3 TwV OUUTMTWUATIKWV
25%-44% mVEULLOVLKN LVWON
XWPLC EUPNUATO OE CUMTTTWHLATIKOUC UE TIPWLLLN
TVEULOVLKN OULLETOXN



AViXVELON TMVEULLOVLKNC CUULETOXNC

**HRCT
- Eupnuata tvwonc oto 55%-65% twv acBevwyv pe SSc
& €wc 96% twv aoBevwy pe maboloyka PFT
- 2uxvotepa otnVv dcSSc ( €wc 40% o€ [cSSc )

“The rate of progression of SILD is similar in IcSSc and dcSSc patients after adjustment for baseline
differences in the degree of pulmonary fibrosis”

“lcSSc patients presented with more extensive pulmonary fibrosis, possibly reflecting a delay in
diagnosis and progression of lung disease prior to study entry”

“All SSc patients should be evaluated carefully for lung involvement irrespective of disease extent”



Avixveuon nveuoVvLIKNG ocuppetoxns - HRCT

** Ve LOVLKI) VOOOC
***NOoOC agpaywywv
(Bpoyxitda/BpoyxloAitida ano elopodnon — OB)
** Yie{wKOTLKN TIPOCGBOAN
(mAeupLtikn) cuAhoyn - ortavia/mayvvon 35%)
* KapdLayyeLtakn voooc
(TveuLOVLKN UTTEPTOION — CUXVOTEPN)
AN
(MeooBwpakikn kat rtvAoia Aepdpadevornabela — 60%)



Avixveuon nveuoVvLIKNG ocuppetoxns - HRCT

***[TvELOVLKN VOGOC

- ILD (ouyxvotepn): NSIP (70%), UIP, mixed(overlap)

- Mveupovia amo ewopodnon (dLaTapaxeC KLvNTIKOTNTAC
olcodpayou, dtataon oltcodpayou 40-80%)

- KaokonBela
- Drug induced lung disease



[Mvevpovikn voooc - NSIP




[Mveupovikn vooog - NSIP




Homogeneats NSIP in an 83-year-old woman with Scleroderma
fibrosis

—_——

Traction 7
bronchiectasis Immediate Basilar
subpleural sparing predominant




[Mvevpovikn voooc - UIP

NSIP



[Mveupovikrn voooc — CILD vs IPF (BonBntiwka onpueia)

“Upper lobe and four corners sign”



[Mveupovikrn voooc — CILD vs IPF (BonBntiwka onpueia)

“Straight-edge sign” “Exuberant-honeycombing sign-UIP”



Aspiration pneumonitis- Bronchitis




Mpoyvwon - HRCT
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HRCT monitoring

Table I. Potential risk factors for ILD and progression of ILD in SSc.

Risk factor

Reference

Risk factors for ILD in SSc

Risks factors for
progression in SSc-ILD

Male gender

Diffuse cutaneous SSc
Anti-topoisomerase | antibodies
African—American race
Gastroesophageal reflux disease
Shorter disease duration

Extent of fibrosis on HRCT of >20%
Decreased FVC at baseline
Decreased DL, at baseline
Decreased oxygen saturation

Presence of anti-topoisomerase | antibodies

Khanna et al.'

Sanchez-Cano et al.,'* Nihtyanova et a
Nihtyanova et al.,'” Liaskos et al.'®
Steen et al."’

Zhang et al.?®

Winstone et al.,2! Moore et al.,”2 Hoffmann-Vold et al.?
Khanna et al.,' Hoffmann-Vold et al.,2? Goh et al.%*
Khanna et al.,' Nihtyanova et al.'”

Khanna et al.,,' Nihtyanova et al.'”

Wangkaew et al.,”> Wu et al.2¢

Nihtyanova et al.'”
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ILD: interstitial lung disease; SSc: systemic sclerosis; HRCT: high-resolution computed tomography; FVC: forced vital capacity; DL diffusing capac-
ity of the lungs for carbon monoxide.

Table 2. Expert consensus regarding use of HRCT and PFTs in patients with SSc-ILD.

Clinical scenario® Assessment(s) Expert Reference(s)
consensus®
At the time of SSc diagnosis Baseline HRCT screening ++ Denton et al.,? Kowal-Bielecka et al.,> Hoffmann-
(may be asymptomatic) Vold et al.,* Hoffmann-Vold et al.2®
Baseline PFTs ++ Hoffmann-Vold et al.,* Hoffmann-Vold et al.?®

Patients at high risk of ILD Repeated HRCT screening +/- Hoffmann-Vold et al.,*

development (assuming Repeated PFTs ++ Hoffmann-Vold et al.,}

negative baseline HRCT)

Patients at risk of ILD Repeated HRCT for +/— Hoffmann-Vold et al.,*

progression monitoring
Diagnosis and monitoring of systemic sclerosis-associated interstitial Repeated PFTs L Hoffmann-Vold et al.* Hoffmann-Vold et al.”
lung disease using high-resolution computed tomography Journal of Patir:.*nts_ with a significant HRCT ++ Hoffmann-Vold etal.*

decline in PFT and/or PFTs + -+ Hoffmann-Vold et al.,*

Scleroderma and Related Disorders 2022, Vol. 7(3) 168-178 © The

Author(s) 2022 worsening symptoms




E€¢wrniveupovikee ekdnAwoelg — Nveupovikn vnieptaon(PH)

v MpooBaAiel to 20% Twv
aocBevwv e SSc

v, 000evelc pe PH
QVATTUOCOUV TN VOOO LECQ OTA
eTOLLEVA 5ETN O TN OLAyvwon
TOU SSC

v ApVNTIKOC TIPOYVWOTIKOC
MOPAYOVTAC — ONUOVTLKN aLtia
Bavatwy oxetllopevVwyY PE SSc




E¢wrnvevpovikee ekbnAwoelg — Owoodayoc

v MpooBoAn oto 90% Twv 0.00evwy

(MPWLLLN KL OV UMTWHATIKA EKONAWON)

v'Ilvwon/atpod o= AlotapayEc
KLVNTLKOTNTAC

v Aldtaon pe vypo/agpa kay/n
TEPLEYOLEVO AOYW TTaALVOpONONC

v PoAoc tne maAwdpopnonc otnv
avartuen ka/n tnv e€een tne SILD

v ETUUMAOKEC: eLopodroslc/oLo.
Barrett/ouA€c-otevwoelc/kakonBeLla



E¢wrnveuvpovikee ekdbnAwoelg — Aspudpadevonabela

V' IYETIKA OUYVOTEPN EpdAVLION ATIO
TLC Aoutec attiec ILD

(Ewc 60% TWV mepuUTTWoEWV SSC)
vAVTIOpaoTLkol




AcBevnc pe ZkAnpodeppua Kot MNvevpovikn lvwon

* Awayutikn Ikavotnta Tou Nvevpova

e AfloAoynon Ivwtikwv Ztoxeiwv 2tnv A¢ovikn
OwpaKoc

* [Mapouciaon Meplotatikov



Mapouoiaon MNeplotatikov

fuvaika 39 stwv

JUOTNMATLKO ZKANpOdeppa amo 20etiag, anti-Scl-70
positivity

EAeUBepo Aounod a/a

e JkAnpodaktuAia, SaKTUALKA EAKN, PALVOLLEVO
Raynaud, opikpuvon dtavoiéewc otopaToc,
axoAaoia olcodpayou

* [1po b6etiag dtamotwOBnKe MpooBoAr oto
QVOTIVEUOTLKO oUoTnua

* ‘ExeLAaBeL prezolon & azathioprine, adalat, bosentan
kal cyclophosphamide (cuvoAikry 66on 12g)
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2TILPOUETPNON KAL LETPNON OTATIKWY OYKWV

Prad Actl  %(Al/P)
VC MAX L1 3.22 1,72 53.4
VC EX [L] 3422 1.55 48.1
vVC IN [L] 322 0.95 29.4
IC [L] 2.13 1.27 59.5
EVC [L] 3,24 163 50.3
FEV 1 [L] 2.81 1.44 51.2
FEV 1 & FVC [%] 88.09
FIV1 § VC MAX [%] 100.00
MMEF 75/25 [L/s] 3.72 1.67 44.9
FEF 75 [L/s] 1.90 0.56 29.4
FEF 50 [L/s] 4.18 2.02 48.3
FEF 25 [L/s] 5.84 5.79 33.0
PEF (L/s] 6.59 5.79 87.9
SR eff [kPats] 0.96 0.25 25.7
R eff [kPa*s/L] 0.30 0.21 70.9
ITGV (L) 2.60 0.54 36.1
RV [L] 1.44 0.49 33.7
TLC [L] 4.70 2.20 46.9
RV & 7TLC [%] 30.86 22.01 78 P
ITGV % TLC [%] 50.70 42.51 83.9
ERV [ 1.16 0.45 35.0
VC MAX [L] 3.22 1. 72 53.4



Metpnon SLayuTKAC LkavoTNTag

0

Volume (1)

!

)

0 10 20 30 40 50 60 70 80 90

Time (s)

Parame.. Unit "~ Ref Pre %Ref
TLCO mmoll.. 847 3,50 41
KCO (T.. mmol.. 1,78 1,33 75
FRC | 2,62 2,18 83
RV | 1,50 1,96 130
RVITLC % 32 58 184
TLC ! 4,77 3,36 rA




104

10+

x‘y
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A\ELTOUPYIKEC OOKLUAOLEC TOU AVOTIVEUOTLKOU -

ErtavéAeyxoc

Time [s][

FN in

TLC

[ITGV

RV

Act
Pred

Pred Actl % (A1/P)
VC MAX [L] 312 1.42 45.5
VC EX [L] .12 1.26 40.5
VC IN [L] 312 1.08 34.5
Ic [L] 2.09 0.80 38.2
FVC [L] 3,14 1.33 42.3
FEV I [L] 2.71 1.29 47.7
FEV 1 % FVC [$] 97.11
FIV1 % VC MAX [%] 100.00
MMEF 75/25 [L/s] 3.58 2.30 64.2
FEF' 75 [L/s] 1.80 0.86 47.5
FEF 50 [L/s] 4.08 3.16 77.4
FEF 25 [L/s] 5.74 4.95 86.1
PEF [L/s] 6.47 4.95 76.6
SR eff [kPa*s] 0.96 0.22 23.2
R eff [kPa*s/L] 0.30 0.10 32.8
ITGV [L] 2.60 2.01 77.4
RV [L] 1.50 1.40 93.0
TLC [L] 4.70 2.81 59.8
RV & TLC [%] 32.22 49.66 154.1
ITGV % TLC (%] 51.34 71.56 139.4
ERV [L] 1.10 0.62 56.1
VC MAX [L] 3.12 1.42 45.5
Date 03/10/22



A\ELTOUPYIKEC OOKLUAOLEC TOU AVOTIVEUOTLKOU -

L ErtavéAeyxoc

’ _ Volume () Napdp. Mov. MpoBA. Tpo %lMpoB ZScore
—f % TLCO  mmol.. 834 210 25 Q-j | T
KCO mmol/.. 1,77 0,99 56 1 TRee |
FRC | 260 197 76 PR o
™V L RV | 1,50 1,49 99 e ‘: %
NARENS NN WALE % 3 53 166 N | N
0 10203040@%32'{2)8090 TLC | 4,70 2,81 60 B | ;
VA | 2,11
IVCCH4 | 0,73
Hb g/d| 14,0
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®™
Expert consensus on the management ST

of systemic sclerosis-associated interstitial lung
disease

Franck F. Rahaghi", Vivien M. Hsu?, Robert J. Kaner®, Maureen D. Mayes*, lvan O. Rosas®, Rajan Saggar®,
Virginia D. Steen’, Mary E. Strek®, Elana J. Bernstein®, Nitin Bhatt'®, Flavia V. Castelino'", Lorinda Chung'?,
Robyn T. Domsic'®, Kevin R. Flaherty', Nishant Gupta'®, Bashar Kahaleh'®, Fernando J. Martinez?,

Lee E. Morrow'?, Teng Moua'8, Nina Patel®!?, Oksana A. Shlobin?, Brian D. Southern?',

Elizabeth R.Volkmann® and Dinesh Khanna'**

Screen all

systemic sclerosis
patients

2019 The NEW ENGLAND JOURNAL of MEDICINE
Treatment criteria

ORIGINAL ARTICLE

Nintedanib for Systemic Sclerosis—
Associated Interstitial Lung Disease

Oliver Distler, M.D., Kristin B. Highland, M.D., Martina Gahlemann, M.D.,
Arata Azuma, M.D., Aryeh Fischer, M.D., Maureen D. Mayes, M.D.,
Ganesh Raghu, M.D., Wiebke Sauter, Ph.D., Mannaig Girard, M.Sc.,

Margarida Alves, M.D., Emmanuelle Clerisme-Beaty, M.D.,
Susanne Stowasser, M.D., Kay Tetzlaff, M.D., Masataka Kuwana, M.D.,
and Toby M. Maher, M.D., for the SENSCIS Trial Investigators*

Treatment
paradigm

Chest auscultation for crackles

PFTs including spirometry with DL¢q
HRCT chest scans

Enquire about respiratory symptoms

Routinely screen for PH and when shortness of breath is not
explained by progression of ILD

FVC <80% and any degree of ILD or symptoms
>20% total lung involvement on HRCT
>10% total lung involvement on HRCT with abnormal PFTs

High-risk patients (early diffuse cutaneous disease) with
evidence of mild ILD (<10%)

Worsening HRCT with symptoms or declining PFTs
May consider exertional desaturation on SpO,

Initiate therapy with MMF at 2000—-3000 mg/day

Consider nintedanib for add-on therapy to MMF/CYC

Use nintedanib in advancing, agressive or progressive ILD/
following failure of immunosupressive therapy

Initiate nintedanib monotherapy in patients with longstanding
ILD where immunosuppressive therapy is not recommended
Consider TCZ for patients with early SSc-ILD with elevated
acute-phase reactants and for those unable to continue
CYC/MMF/antifibrotics due to adverse effects



Idiopathic Pulmonary Fibrosis (an Update) and Progressive

Progressive Pulmonary Fibrosis Pulmonary Fibrosis in Adults
An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline

Rece nt G U I d el I n es Ganesh Raghu, Martine Remy-Jardin, Luca Richeldi, Carey C. Thomson, Yoshikazu Inoue, Takeshi Johkoh,

Michael Kreuter, David A. Lynch, Toby M. Maher, Fernando J. Martinez, Maria Molina-Molina, Jeffrey L. Myers,
Andrew G. Nicholson, Christopher J. Ryerson, Mary E. Strek, Lauren K. Troy, Marlies Wijsenbeek, Manoj J.
Mammen, Tanzib Hossain, Brittany D. Bissell, Derrick D. Herman, Stephanie M. Hon, Fayez Kheir, Yet H. Khor,
Madalina Macrea, Katerina M. Antoniou, Demosthenes Bouros, Ivette Buendia-Roldan, Fabian Caro, Bruno
Crestani, Lawrence Ho, Julie Morisset, Amy L. Olson, Anna Podolanczuk, Venerino Poletti, Moisés Selman,
Thomas Ewing, Stephen Jones, Shandra L. Knight, Marya Ghazipura, and Kevin C. Wilson; on behalf of the
American Thoracic Society, European Respiratory Society, Japanese Respiratory Society, and Asociacion
Latinoamericana de Torax

Definition of PPF

In a patient with ILD of known or unknown etiology other than IPF who has radiological
evidence of pulmonary fibrosis, PPF is defined as at least two of the following three
criteria occurring within the past year with no alternative explanation™:

The NEW ENGLAND JOURNAL of MEDICINE

1 Worsening respiratory symptoms ‘ ORIGINAL ARTICLE
2 Physiological evidence of disease progression (either of the following):
a. Absolute decline in FVC =5% predicted within 1 yr of follow-up
b. Absolute decline in Digo (corrected for Hb) =10% predicted within 1 yr of follow-up Nintedanib in Progressive Pibrosing
3 Radiological evidence of disease progression (one or more of the following): — . e :
a. Increased extent or severity of traction bronchiectasis and bronchiolectasis Interstitial Lung Diseases
2' “va\\: ﬁ:‘%“ﬂa?i'gd?:tfogpac'ty with traction bronchiectasis K.R. Flaherty, A.U. Wells, V. Cottin, A. Devaraj, S.L.F. Walsh, Y. Inoue, L. Richeld;,
: . . . M. Kolb, K. Tetzlaff, S. Stowasser, C. Coeck, E. Clerisme-Beaty, B. Rosenstock,
d. Increased extent or increased coarseness of reticular abnormality M. Quaresma, T. Haeufel, R.-G. Goeldner, R. Schlenker-Herceg, and K.K. Brown,
e. New or increased honeycombing for the INBUILD Trial Investigators*
f. Increased lobar volume loss
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