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Systemic Sclerosis Screening for Organ Involvement

Outline

» Scleroderma: a multi-organ disease

» Autoantibodies: specificity for SSc organ-involvement
=  Approach to cardiopulmonary assessment

» Scleroderma Renal Crisis

» Myocardial involvement (primary)



Extent Skin Involvement

Timing of Skin and Organ Involvement In Scleroderma
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Extent Skin Involvement

Timing of Skin and Organ Involvement In Scleroderma
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Impact of disease subset on survival
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Impact of organ-based complications
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Screening for major complications: cornerstone of global and effective management!

Nihtyanova Arthritis Rheum 2014



Scleroderma-Specific Autoantibodies

Anti-PM-Scl
Myositis
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Anti-Topoisomerase
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Anti-RNA polymerase
Kidney, Heart

Anti-Ul RNP

Overlap
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Limited Skin involvement > Diffuse
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Younger —> | Anti-Topoisomerase (SCL70)

African
American
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Cancer
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Young —>

Anti-PM/SCL

o

Skin fibrosis

I

Variable
Limited

Vascular disease

|

Raynaud’s

No association with malignancy

N

Organ disease

!

Lung - ILD

Polymyositis/
Dermatomyositis

Arthritis
Calcinosis




Young
African American
(18-20%)

— | Anti-U3 RNP

Skin fibrosis

|

Variable

Vascular disease

!

Pulmonary hypertension
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Severe Gl disease
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Systemic Sclerosis Pulmonary Fibredi®

SSc-ILD: Who is at risk for disease onset and progression?

Diffuse SSc (70-80%) > Limited SSc (15-25%)
Early disease - Majority of lung function decline in first 2-4 years

Severe gastro-esophageal reflux

Advanced age

Racial/Ethnic background - African American
Elevated acute phase reactants - ESR, CRP

Autoantibodies
Increased risk: anti-SCL70 (70%), Pm/Scl (70%), Th/To (50%), U1-RNP (40%), U3-RNP

Decreased risk: anti-Centromere

Nihtyanova Arthritis Rheumatol 2014 Cottrell Ann Rheum Dis 2013

Richardson Sem Arthritis Rheum 2016 Kyawana Ther Adv Musculoskel Dis 2021
Gelber Ann Rheum Dis 2014



Diagnostic Evaluation of SSc Pulmonary Fibrosis - ILD

LABORATORY UUD
ﬁ pe— : = Autoantibodies
inica ssessmen . SCL?O
* UT-RNP
% Laboratory U S
* Pm/Scl CARDIAC STUDIES
* U3-RNP
w Cardiac Studies * Centromere = ECHO
- + ECG
% . * Comorbidities
Pulmonary Function
Test (PFTs) « CBC
« CPK/Aldolase
% maging « NT-proBNP

* Troponin
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Diagnostic Evaluation of SSc Pulmonary Fibrosis - ILD

6o

PULMONARY FUNCTION TESTS (PFTs)

Clinical Assessment

Laboratory

Cardiac Studies

Pulmonary Function
Test (PFTs)

Imaging

* Not a Screening Tool
False-negative rate > 60%

= Establish Baseline
ILD Severity, prediction

= Assess Progression
Change over time

» Suspect Comorbidities
Myopathy: [} FVC, normal DLCO

Pulmonary hypertension:
[ DLCO isolated, {f FVC/DLCO




Diagnostic Evaluation of SSc Pulmonary Fibrosis - ILD

IMAGING

e

Clinical Assessment

Wy

Laboratory

Cardiac Studies

Pulmonary Function
Test (PFTs)

Imaging
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= HRCT Chest
» Gold standard
« Anatomical Distribution
 Severity, prediction

» Subsets (NSIP/UIP)

= Atypical Features
* Infections
* Masses/nodules
« Emphysemal/cystic changes
* Pulmonary vascular
« BO/BOOP

=)

NSIP 75-80%
Early Inflammatory

UIP 20-25%
Fibrotic Late




Diagnostic Evaluation of SSc Pulmonary Fibrosis - ILD

Bronchoscopy/BAL -+ Atypical presentation
Lung Biopsy * Infections
* Malignancy

e

Clinical Assessment

Laboratory . GENETIC TESTING
'+ SNPs (i.e. telomerase)

_______________________________________________________________

I

______________________________________________________

'Exhaled Breath Analysis |
' i.e. eNose :

_____________________________________________________

Cardiac Studies

Pulmonary Function

> 3 | E

Test (PFTs) e
'New Imaging Modalltles
_ .* Low-dose CT
Imaging '+ Ultrasound

'+ MRI (lung protocol)



Should every Newly Diagnosed SSc patient be screened with HRCT?

The identification and management of interstitial lung Expert CO nsensus ( De | p h I )

disease in systemic sclerosis: evidence-based European
consensus statements

“Patients with systemic sclerosis should be screened for
SSc-associated ILD using HRCT, particularly if they are
showing one or more risk factors”

Hoffmann-Vold AM et al. Lancet Rheumatol 2020

Expert consensus on the management
of systemic sclerosis-associated interstitial lung
disease

“All patients with SSc should be screened, with greater
agreement for patients with respiratory symptoms and
those at high risk”

Rahaghi FF ET al. Respir Res. 2023



Pulmonary Hypertension in
Scleroderma

1. Pulmonary arterial ; 3. PH-lung disease/hypoxia WHO Grou p 3
hypertension - COPD
Idiopathic s : Interstitial lung disease
Heritable . ' Sleep disorder
Drugs Alveolar hypoventilation
Connective tissue disease I
HIV
Portal hypertension
' 5.Multifactorial/unclear
WHO Group 5
WHO Group 4 :
4Chromc ] :
thromboembolic ' 1T :
pulmonary p :
: ; ' 2. PH-left heart
..... hypertenswn ; y v : Systolic dysfunction
' Diastolic dysfunction
. Valvular disease

Adapted from Haque Eur Respir Rev 2021



Diagnostic Evaluation of SSc Pulmonary Hypertension (PAH)
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Clinical Assessment

Laboratory

Functional Assessment

Cardiac Studies

Pulmonary Function

» Risk factors
» History/Symptoms
* Physical exam

= Autoantibodies
* BNP/NT-proBNP

= 02 saturation
6MWD, CPET

» Echocardiogram
"EKG

PFT

Screening Algorithms
 DETECT
= ERS/ECS

= ASIG

Establish Probability of
Pulmonary Arterial Hypertension

ﬂ Referral
v RIGHT HEART
CATHETERIZATION

Gold standard for DIAGNOSIS




Pulmonary Hypertension Definition
2022 ESC/ERS Guidelines for Pulmonary Hypertension

Hemodynamic definition Precapillary PH (i.e. PAH)
= Mean PAP =20 mmHg
* Pulmonary capillary wedge pressure [PCWP] =15 mmHg

Cardiac
catheter

Pulmonary |
artery

* Pulmonary vascular resistance (PVR) > 2 Wood units

Humbert M Eur Respir J 2022



PAH in Scleroderma
Risk Factors and Predictors

Late age onset of scleroderma
Longer disease duration (> 8 years)
Limited scleroderma

Severe Raynaud’s phenomenon

Numerous and prominent telangiectasias

Low Diffusing Capacity (DLCO <55%, FVC%/DLCO% >1.6)
NT-pro BNP elevation (together with low DLCO, HR=47.2)

Autoantibody associations:
- Anti-Centromere, U1-RNP, U3 RNP, Th/To

Allanore Arthritis Rheum 2008
Shah J Rheumatol 2010
Hesselstrand Rheumatology 2003
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Humbert M Am J Resp Crit Care Med 2006
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Scleroderma Renal Crisis

RISK FACTORS
= Early diffuse skin disease
- 2-3 years from SSc onset, median 8 months
= Anti-RNA polymerase lll (60%)
= Use of corticosteroids
- >15 mg/d or low doses for longer time

Prevalence 12-20%

KEY FACTS
= Can mark SSc onset or precede SSc diagnosis
- 20% no skin involvement Penn Q J Med 2007

Teixeira Ann Rheum Dis 2008
Guillven Rheumatology 2012
Batal Int J Rheumatol 2010



Scleroderma Renal Crisis (SRC): Clinical Presentation

SRC Typical Features SRC Atypical Features
= Very high blood pressure
increase >20mmHg over “usual” — Without renal failure (early phase)

blood pressure (i.e. 160/90)

= Sudden renal failure

. o . — Without hypertension (10%)
raising creatinine, proteinuria

= Malignant hypertension
flash pulmonary edema, EE— rrhvthmi
headache, retinopathy, encephalopathy arrny as

Asymptomatic pericardial effusion,

* Hemolytic anemia and/or

thrombocytopenia
thrombotic microangiopathy, schistocytes



Kidney Biopsy in Scleroderma Renal Crisis

Time is of the essence

“~ « Confirm diagnosis
- DDx: pauci-immune GNF (ANCA+), interstitial nephritis, FSGS

» Define extent of damage, identify irreversible renal involvement

= Establish prognosis, help setting long-term goals and patient
expectations

Penn Q J Med 2007
Teixeira Ann Rheum Dis 2008

Guillven Rheumatology 2012
Batal Int J Rheumatol 2010



SSc Myocardial Involvement Drives Early Mortality

= Small vessel ischemia
» Myocardial inflammation

100-
1995 - 2003 SSc cohort (N=677)
804 e ,
Ll 1%
E 60
5
W 49%
45%, 48%
404
32% No major organ
- Renal Crisis
20- w. Pulmonary Fibrosis
— Cardiac
Pulmonary Hypertension
0 T T [
0 60 120 180

Time to death (months)

Increased risk of sudden death

Nihtyanova Arthritis Rheum 2014



Scleroderma Primary Cardiac Involvement - Risk Factors

Demographic features SSc Clinical Phenotype

* Older age at SSc onset  Diffuse skin disease

« Male gender « Early disease, rapidly progressing
 Black/African American * Inflammatory myositis

 Inflammatory arthritis
* Tendon Friction Rubs
» Late pattern on capillaroscopy

* Lung Involvement
« Anti-SCL70, RNA Pol lll, U3-RNP

Bissel Rheumatology 2017
Allanore Ann Rheum Dis 2010
Ross Diagnostics 2021



Evaluation of Heart Involvement in SSc

All SSC Patients
Yearly

EKG

®
k Functional
Assessment

New Symptoms
Abnormal Findings

%,, Cardiology Referral

Echocardiogram

PFTs

Blood Tests

Troponin, CK
BNP, NTproBNP
Lipids, HbA1C

» Unexplained dyspnea

» Palpitations

= Syncope or pre-syncope
» Chest pain

» Dependent edema

* Troponin elevation

= BNP elevation

» |V dysfunction, |LVEF

* [schemic changes

* Arrythmia, conduction defects

Cardiac

Stress test

L@ MRI
g\

Coronary angiogram

Holter
Event recorder

L ]
mn Cardiac
Electrophysiology

* Right heart
catheterization
@

AICD may save lives!

Ross Diagnostics 2021 Bissel Rheumatology 2017 Bernardo J Rheum 2011




General Principles for Evaluation of Organ Involvement in SSc

» Evaluate every patient for organ involvement (exp. lung and heart)
» Recognize associated factors and stratify risk

» Screen early - do not await for symptoms development

» Accurate physical examination can be very helpful

= Assess for comorbidities

* PFTs and ECHO should be obtained annually or sooner with new symptoms

» Screening algorithms and high yield testing (HRCT) indicated
- patients at risk, early phases, new symptoms

» Early and accurate diagnosis = earlier intervention = more effective therapies




ACR

Developing the ACR Systemic
Autoimmune Rheumatic
|| Disease-ILD Guidelines

Elana J. Bernstein, MD, MSc
Florence Irving Associate Professor of Medicine

Director, Columbia/NewYork-Presbyterian Scleroderma Center
Columbia University Irving Medical Center

ACR

Presentation of the (OIVeIEEnGE
~ systemic autoimmune rheumatic
disease-ILD screening, monitoring

~ and treatment guidelines

Endorsed by ACR and CHEST

Sindhu Johnson MD PhD
Director, Toronto Scleroderma Program

Director, Clinical Epidemiology Program, Dalla Lana School of Public Health
S A N D O Z Professor of Medicine, University of Toronto




AMERICAN COLLEGE AMERICAN COLLEGE

Guideline Development Process RHEUMATOLOGY Core Team 'RHEUMATOLOGY

of ject s0ap : ..'-. 2 guideline summaries

%3 A ‘, .-' available online = -

. = e, %" 3 manuscripts currently * Sindhu R. Johnson (P') * Dinesh Khanna

g}’ijfﬁﬁ'q: 2 02 ".. under peer review: . .

outcomes \ 08 # * Screening/Monitoring ® E'ana J. Bernstein * Reza D. Mirza
Fe" ¢« Treatment

Obtain esck . : \% *° Patient Panel * Marcy B. Bolster * Gordon Guyatt (GRADE expert

(B9 Payict plon e pulbe KO3/_ Ee;'e"r‘ﬁewm 09 .:' Anticipate publication by y Yy . ( ) P )
: NY(."  Spring 2024 in A&R and * Jonathan H. Chung * llya Ivlev (Co-lit review lead)

Conduct 0a): Final Guideline  (ETY VISR ) )

o s N el ,\“‘ H * Sonye K. Danoff * Stacey Uhl (Co-lit review lead)

T — . - . * Michael D. George
:";"‘,'Eé':';"“" A 11 ) 6 rheumatologists
. . Y 1 pulmonologist

1 thoracic radiologist
1 GRADE expert

. 2
Adapted from https://rheumatology.org/clinical-practice-guidelines 2 literature review ex perts

AMERICAN COLLEGE

. AMERIC, JOLLEG L . f
Patient Panel RHEUMATOLOGY PICO: Population of Interest RHEUMATOLOGY
« 21 people with systemic autoimmune rheumatic diseases (SARDs) * Age217years

* 4 (19%) at risk for interstitial lung disease (ILD); 17 (81%) with ILD * SARDs with a high risk of ILD: SSc, RA, IIM, MCTD, SjD

* 16 (71%) women
* Median age 53 (range 33-73) years

* Excluded: pediatric SARDs, SLE, ANCA-associated vasculitis,
* 14 (67%) White, 7 (33%) Black or multiracial; 2 (10%) Hispanic S e o

sarcoidosis, ankylosing spondylitis, undifferentiated connective
tissue disease, interstitial pneumonia with autoimmune features,
unclassifiable ILD




Who should be screened?

:\\)H'RI(V\.\( OLLEGE
‘RHEUMATOLOGY

RA, SSc, IIM, MCTD, and SjD all
confer an increased risk of
developing ILD compared to the
general population.

However, risks of developing ILD
and ILD progression vary between

and within these diseases.

Systemic sclerosis

Rheumatoid arthritis

Idiopathic
inflammatory
myopathies

Mixed connective
tissue disease

Sjogren’s disease

Scl-70, ANA with nucleolar pattern

Diffuse subtype, male sex, African-American race
Early disease (first 5-7 years after onset)

Elevated acute phase reactants

High titer RF, high titer anti-CCP
Smoking, older age at RA onset, high disease activity
Male sex, higher BMI

Jo-1, PL7, PL12, EJ, OJ, KS, Ha, Zo, Ku, Pm/Scl, Ro52
Anti-MDAS

Mechanic's hands, arthritis/arthralgia, ulcerating lesions
Dysphagia, Raynaud phenomenon,

Other SSc clinical or laboratory features

Anti-Ro52 antibody, ANA
Raynaud phenomenon, older age, lymphopenia



People with SARD of Interest

Testin the presence of ncreased
signs or symptoms of Risk for
LD ILD?"
Yes

Screening
tests

Test if signs or
symptomsof ILD ILD
develop and consider
yearly re-screening in
high-risk patients

Diagnosed?

Monitoring
tests

[ Conditional recommendation




Screening tests recommended against

Monitoring tests recommended against

o

J

alveolar hemorrhage

Surgical lung biopsy "

May be used to rule out
malignancy

Chest radiography Chest radiography
. J
13 ) @ ;
6-minute walk test distance 6-minute walk test distance ARy D (1merk 1F 1iiatote W Sy i
) PFTs or used pre-transplant
Ambulatory desaturation | | [ May be used to nile out inf
ulatory desaturation if i May be used to rule out infection
ry May be used if inadequate PFT Bronch py y
testing performance S or alveolar hemorrhage
- J
(" N [ May be used to rule out infection,
Bronchoscopy > sarcoidosis, lymphoma, or

[] Conditional recommendation against

B Strong recommendation against




Systemic Sclerosis Myositis Rheumatoid Arthritis Sjogren’s

Preferred
First-line ILD
therapy
Additional
options
+
Strong
Glucocorticoids recommendation
against GCs

B Strong recommendation against [l Conditional recommendation



AMERICAN COLLEGE
RHEUMATOLOGY

Progression of ILD

Progression was defined using the INBUILD trial criteria

v arelative decline in the FVC of at least 10% of the predicted value,

v" a relative decline in the FVC of 5% to <10% of the predicted value and
worsening of respiratory symptoms, or an increased extent of fibrosis
on high-resolution CT

v worsening of respiratory symptoms and an increased extent of fibrosis

all within 24 months.

Flaherty KR et al. N Engl J Med. 2019;381(18):1718-1727.






