
Supplementary Data – Table S1. Patient characteristics of those with complete data for both an ASIG and DETECT screen within 12 months prior to first RHC or censoring if no RHC had been performed

	
	ASCS with ASIG and DETECT algorithms within 12 months prior to first RHC or censoring
(n = 243)

	Age at most recent visit
(years)
	63.33
(54.45 – 71.85)

	SSc disease duration from first non-RP SSc manifestation
(years)
	13.82
(6.86 – 22.34)

	Length of follow-up
(years)
	5.99
(2.89 – 9.11)

	Gender
Female
	
201 (82.7%)

	Disease subclassification
Diffuse SSc
Limited SSc
	
41 (17.8%)
189 (82.2%)

	Race
Caucasian
Asian 
Aboriginal-Islander
Hispanic
Other
	
205 (94.5%)
6 (2.8%)
2 (0.9%)
2 (0.9%)
2 (0.9%)

	Autoantibodies
ANA nucleolar
Anti-centromere antibody (ACA) 
ENA Scl-70 
ENA Sm
ENA Ro
ENA RNP
Anti-dsDNA antibody
Rheumatoid factor 
	
49 (20.3%)
116 (48.1%)
28 (11.7%)
2 (0.8%)
31 (12.9%)
18 (7.5%)
21 (8.8%)
77 (32.2%)

	PAH (2022 definition)
	33 (13.6%)

	ILD ever by HRCT
	80 (54.8%)

	Severity of ILD
Mild (<20%)
Moderate (20 – 30%)
Severe (>30%)
	
37 (66.1%)
14 (25.0%)
5 (8.9%)

	Time from annual screening visit to RHC (years)*
	0.28 (0.12 – 0.62)



Table S1. Patient characteristics of those with complete data available for one of both the ASIG and DETECT algorithms within 12 months of right heart catheterisation (RHC) or censoring.
ASCS, Australian Scleroderma Cohort Study; ASIG, Australian Scleroderma Interest Group; SSc, systemic sclerosis/scleroderma; RP, Raynaud’s phenomenon; ANA, anti-nuclear antibody; ENA, extractable nuclear antigen; Scl-70, topoisomerase antibody; Sm, Smith; RNP, ribonucleoprotein; anti-dsDNA, anti-double stranded deoxyribonucleic acid antibody; ILD, interstitial lung disease; HRCT, high resolution computed tomography; FVC, forced vital capacity % predicted;, DLCO, diffusion capacity for carbon monoxide % predicted; PAH, pulmonary arterial hypertension
*Of 243 patients, 52 underwent RHC (n = 52).



Supplementary Table S2. Characteristics of patients with positive screen results who had right heart catheter (RHC) compared to those who did not have RHC
	
	ASIG Positive with RHC
(n = 42)
	ASIG Positive
& did not proceed to RHC
(n = 42)
	p value 
	DETECT
Positive with RHC
(n = 49)
	DETECT
Positive & did not proceed to RHC
(n = 84)
	p value

	PAH (2022 definition)
	29 (69.0%)
	-
	-
	30 (61.2%)
	-
	-

	Age at most recent visit
(years)
	70.28
(62.07 – 74.18)
	71.09
(64.38 – 78.09)
	0.480
	68.90
(62.07 – 73.56)
	63.04
(55.83 – 71.52)
	0.028

	SSc disease duration* (years)
	15.05
(7.08 – 29.75)
	14.94
(6.60 – 25.92)
	0.781
	15.08
(7.65 – 28.96)
	14.35
(6.78 – 23.93)
	0.348

	Length of follow-up
(years)
	5.60
(1.69 – 8.62)
	5.80
(4.00 – 10.96)
	0.185
	5.88
(1.78 – 8.68)
	5.74
(2.67 – 9.23)
	0.659

	Gender
Female
	
33 (78.6%)
	
36 (85.7%)
	
0.393
	
40 (81.6%)
	
68 (81.0%)
	
0.923

	Disease subclassification
Diffuse SSc
Limited SSc
	
8 (21.1%)
30 (78.9%)
	
9 (22.5%)
31 (77.5%)
	
0.877
	
9 (20.0%)
36 (80.0%)
	
13 (15.7%)
70 (84.3%)
	
0.535

	Autoantibodies
ANA nucleolar
ACA
ENA Scl-70 
ENA Sm
ENA Ro
ENA RNP
Anti-dsDNA Ab
Rheumatoid factor 
	
9 (21.4%)
20 (47.6%)
2 (4.8%)
0 (0.0%)
8 (19.0%)
3 (7.1%)
2 (4.8%)
15 (35.7%)
	
7 (16.7%)
19 (45.2%)
7 (16.7%)
1 (2.4%)
6 (14.3%)
4 (9.5%)
4 (9.8%)
19 (47.5%)
	
0.578
0.827
0.078
0.314
0.558
0.693
0.380
0.279
	
11 (22.4%)
24 (49.0%)
3 (6.1%)
0 
8 (16.3%)
3 (6.1%)
2 (4.1%)
19 (38.8%)
	
12 (14.5%)
48 (57.8%)
8 (9.6%)
0
5 (6.0%)
3 (3.6%)
2 (2.4%)
23 (28.4%)
	
0.242
0.324
0.480
-
0.055
0.504
0.597
0.220

	Ever had ILD on HRCT
	22 (61.1%)
	17 (58.8%)
	0.839
	26 (61.9%)
	23 (54.8%)
	0.507

	Severity of ILD on HRCT
Mild (<20%)
Moderate (20 – 30%)
Severe (>30%)
	
12 (63.2%)
3 (15.8%)

4 (21.1%)
	
6 (66.7%)
3 (33.3%)

0 (0.0%)
	
0.249
	
14 (60.9%)
4 (17.4%)

5 (21.7%)
	
10 (71.4%)
4 (28.6%)

0 (0.0%)
	
0.158

	RFT
FVC%

DLCOc%
	
87.00
(71.00 – 99.00)
49.50
(42.50 – 54.50)
	
100.00
(82.00 – 108.00)
61.50
(50.00 – 76.00)
	
0.016

<0.001

	
86.00
(71.00 – 99.00)
51.00
(43.00 – 61.00)
	
99.00
(88.00 – 108.00)
69.00
(55.50 – 82.00)
	
0.001

<0.001


	WHO Functional Class
Class I
Class II
Class III
Class IV
	
2 (5.0%)
15 (37.5%)
22 (55.0%)
1 (2.5%)
	
17 (40.5%)
19 (45.2%)
5 (11.9%)
1 (2.4%)
	
<0.001

	
3 (6.4%)
18 (38.3%)
25 (53.2%)
1 (2.1%)

	
44 (53.0%)
28 (33.7%)
9 (10.8%)
2 (2.4%)
	
<0.001



	6 minute walk distance (m)
	364.00
(280.00 – 429.00)
	463.00
(369.00 – 537.00)
	0.032
	372.00
(283.50 – 470.00)
	486.00
(410.00 – 550.00)
	0.001

	Echocardiographic (TTE) parameters
RAA (cm2)

TRV (m/s)

sPAP (mmHg)

LVEF (%)

RWMA

Pericardial effusion
	

19.00
(16.00 – 22.00)
3.20
(2.97 – 3.43)
44.50
(36.50 – 53.50)
60.50
(55.00 – 65.00)
15 (48.4%)

4 (9.5%)

	

14.50
(13.00 – 16.50)
2.49
(2.30 – 2.75)
28.00
(24.00 – 34.00)
59.50
(55.00 – 64.00)
11 (40.7%)

0 (0.0%)
	

<0.001

<0.001

<0.001

0.476

0.559

0.040

	

18.00
(15.00 – 22.00)
3.18
(2.90 – 3.43)
44.00
(35.00 – 52.00)
60.50
(55.00 – 65.00)
15 (44.1%)

5 (10.2%)

	

14.00
(13.00 – 16.25)
2.43
(2.17 – 2.70)
27.00
(22.00 – 32.00)
60.00
(55.00 – 64.00)
16 (35.6%)

0 (0.0%)

	

<0.001

<0.001

<0.001

0.243

0.440

0.003


	ASIG components most recently recorded
DLCO ≤ 70% & FVC/DLCO ratio ≥1.8

NT-proBNP ≥ 210 ng/L
	

17 (42.5%)



37 (88.1%)
	

13 (31.0%)



33 (78.6%)

	

0.278



0.242

	

17 (36.2%)



37 (75.5%)

	

11 (13.1%)



27 (32.1%)

	

0.002



<0.001



	DETECT components most recently recorded
FVC/DLCO ratio

Current/past telangiectasias
Serum ACA
NT-proBNP (ng/L)

Uric acid (mmol/L)

ECG right axis deviation
TTE RAA (cm2)

TTE TRV (m/s)
	

1.70
(1.42 – 2.09)
40 (95.2%)

20 (47.6%)
666.50
(349.00 – 1891.00)

0.37
(0.32 – 0.41)

8 (20.5%)

19.00
(16.00 – 22.00)
3.20
(2.97 – 3.43)
	

1.47
(1.33 – 1.89)
39 (92.9%)

19 (45.2%)
305.50
(215.00 – 499.00)

0.30
(0.26 – 0.34)

2 (4.8%)

14.50
(13.00 – 16.50)
2.49
(2.30 – 2.75)
	

0.084

0.645

0.827
0.001


<0.001


0.031

<0.001

<0.001
	

1.60
(1.30 – 2.05)
47 (95.9%)

24 (49.0%)
472.00
(240.00 – 1482.51)

0.36
(0.30 – 0.41)

9 (19.6%)

18.00
(15.00 – 22.00)
3.18
(2.90 – 3.43)
	

1.37
(1.20 – 1.60)
79 (94.0%)

48 (57.8%)
121.50
(75.00 – 257.50)

0.31
(0.26 – 0.35)

17 (20.5%)

14.00
(13.00 – 16.25)
2.43
(2.17 – 2.70)
	

0.002

0.641

0.324
<0.001


0.002


0.901

<0.001

<0.001



Supplementary Table S2 contains patient characteristics for those with positive screen results by right heart catheterisation (RHC) status. For categorical variables a number (percentage) is presented with a p value calculated by Chi square test. For normally distributed continuous variables the mean (standard deviation) is presented with a p value calculated by Student’s T-test. For non-normally distributed continuous variables the median (interquartile range) is presented with a p value calculated by Wilcoxon rank-sum test.
ASIG, Australian Scleroderma Interest Group; SSc, systemic sclerosis/scleroderma; RP, Raynaud’s phenomenon; ANA, anti-nuclear antibody; ACA, anti-centromere antibody; ENA, extractable nuclear antigen; Scl-70, topoisomerase antibody; Sm, Smith; RNP, ribonucleoprotein; anti-dsDNA, anti-double stranded deoxyribonucleic acid; Ab, antibody; ILD, interstitial lung disease; HRCT, high resolution computed tomography; RFT, respiratory function test; FVC, forced vital capacity % predicted;, DLCO, diffusion capacity for carbon monoxide % predicted; WHO, World Health Organisation; RAA, right atrial area; TRV, tricuspid regurgitant velocity; sPAP, systolic pulmonary artery pressure; LVEF, left ventricular ejection fraction; RWMA, regional wall motion abnormality; RAP, right atrial pressure; mPAP, mean pulmonary artery pressure; PAWP, pulmonary arterial wedge pressure; PVR, pulmonary vascular resistance; WU, Wood Units; NT-proBNP, N-terminal pro-brain type natriuretic peptide; ECG, electrocardiograph; TTE, transthoracic echocardiograph; TR, tricuspid regurgitant.
*Systemic sclerosis (SSc) disease duration from first non-Raynaud’s phenomenon SSc manifestation




Supplementary Data – Table S3. Characteristics of patients with PAH with negative ASIG and/or DETECT algorithm screen results at PAH diagnosis

	
	Case 1

	Case 2

	Case 3

	Case 4


	Screening Algorithm Results 
ASIG 
DETECT 
	

Negative
Negative
	

Negative
Positive
	

Negative
Negative
	

Negative
Negative

	ASIG Algorithm Components
DLCO <70% & FVC/DLCO ≥ 1.8

NT-proBNP ≥210 ng/L
	
DLCO 57.0% & FVC/DLCO 
0.96

14.12
	
DLCO 34.0% & FVC/DLCO 1.03


90.0
	
DLCO 58.0% & FVC/DLCO 1.03


71.0
	
DLCO 68.0% & FVC/DLCO 1.51


197.0

	DETECT screen components within 12 months
FVC/DLCO ratio
Current/past telangiectasias
Serum ACA
NT-proBNP (ng/L)
Uric acid (mmol/L)
ECG RAD
TTE RAA (cm2)
TTE TRV (m/s)
	
	


1.03
Yes

Yes
90.0

-

No
8.0
-
	


1.03
Yes

No
71.0

0.30

No
14.0
2.0
	


1.51
Yes

Yes
197.0

0.26

N/A
15.00
-

	
	

0.96
	
	
	

	
	Yes
	
	
	

	
	
No
	
	
	

	
	14.12
	
	
	

	
	
0.25
	
	
	

	
	
No
	
	
	

	
	12.00
	
	
	

	
	2.3
	
	
	

	Duration of Screening Visits
	First visit
	Second visit
	First visit
	First visit

	Age at PAH diagnosis (years)
	63
	63
	61
	51

	Year of PAH diagnosis
	2010
	2009
	2016
	2016

	SSc disease subclassification
	LcSSc
	LcSSc
	DcSSc
	LcSSc

	SSc disease duration (from first non-Raynaud’s phenomenon manifestation) (years)
	18
	42
	8
	2

	Autoantibodies
	ANA 1:160 homogeneous, RF positive
	ANA 1:640 centromere, ANCA positive
	ANA 1:>1280 nucleolar, RNA polymerase III Ab positive
	ANA 1:>1280 centromere, anti-dsDNA positive, RF positive

	HRCT result (preceding PAH diagnosis)
	Fine centrilobular and peribronchovascular nodularity upper zones (previous diagnosis of pulmonary sarcoidosis)
	Severe (>30%) changes with upper lobe inflammatory changes and emphysematous change
	Mild (<20%) interstitial lung disease (ILD)
	Normal

	WHO FC
	III
	III
	II
	II

	6MWD (m)
	427.0
	316.0
	279.0
	689.0

	Echocardiographic (TTE) parameters
RAA (cm2)
TRV (m/s)
sPAP (mmHg)
LVEF (%)
Pericardial effusion
	

12.0
2.3
26.0
55.0
No
	

8.0
-
50.0
55.0
No
	

14.0
2.0
19.0
55.0
-

	

15.0
-
-
65.2
-

	Right heart catheterisation (RHC) parameters
RAP (mmHg)
mPAP (mmHg)
PAWP (mmHg)
CO (L/min)
CI (L/min.m2)
PVR (WU)
	


13.0
28.0
15.0
-
-
-
	


10.0
28.0
13.0
-
-
-
	


15.0
33.00
15.0
6.4
3.0
2.81
	


13.0
30.0
15.0
6.33
3.4
2.4



ASIG, Australian Scleroderma Interest Group; SSc, systemic sclerosis/scleroderma; RP, Raynaud’s phenomenon; ILD, interstitial lung disease; HRCT, high resolution computed tomography; FVC, forced vital capacity % predicted;, DLCO, diffusion capacity for carbon monoxide % predicted; NT-proBNP, N-terminal pro-brain type natriuretic peptide; WHO FC, World Health Organisation Functional Class; 6MWD, six-minute walk distance;  ACA, anti-centromere antibody; ECG, electrocardiograph; RAD, right axis deviation; TTE, transthoracic echocardiograph; RAA, right atrial area; TRV, tricuspid regurgitant velocity; sPAP, systolic pulmonary artery pressure; LVEF, left ventricular ejection fracture; RAP, right atrial pressure; mPAP, mean pulmonary artery pressure; PAWP, pulmonary arterial wedge pressure; PVR, pulmonary vascular resistance; WU, Wood Units; NT-proBNP, N-terminal pro-brain type natriuretic peptide; CO, cardiac output; CI, cardiac index.


Supplementary Data – Table S4. Frequency of variables performed required to complete ASIG and/or DETECT algorithms within 12 months of first RHC

	Variable
	Performed 12 months prior to RHC
(n = 85)

	ASIG Variables

	NT-proBNP
	69 (81.2%)

	FVC
	83 (97.6%)

	DLCO
	77 (90.6%)

	All variables for ASIG available
	68 (80.0%)

	All variables for ASIG allowing carry forward variables from within 24 months
	71 (83.5%)

	DETECT Variables

	NTproBNP
	69 (81.2%)

	FVC
	83 (97.6%)

	DLCO
	77 (90.6%)

	ACA
	85 (100%)

	Telangiectasias
	84 (98.8%)

	Uric acid
	63 (74.1%)

	ECG performed
	82 (96.5%)

	TTE performed
	85 (100%)

	RAA recorded
	70 (82.4%)

	TR velocity
	62 (72.9%)

	DETECT score possible (allowing for maximum missing variables stipulated in DETECT algorithm)
	61 (71.8%) 

	DETECT score possible (allowing for carry forward variables from within 24 months)
	67 (78.8%)

	Those with sufficient data for ASIG and DETECT with no carry forward variables
	54 (63.5%)





Supplementary Data – Table S5. Predictive accuracy of the ASIG and DETECT Algorithms for identifying PAH in those with SSc disease duration* > 3 years and DLCO <60%
	Algorithm
	Sensitivity
%
(95% CI)
	Specificity
%
(95% CI)
	Positive Predictive Value
%
(95% CI)
	Negative Predictive Value
%
(95% CI)

	ASIG Algorithm 
(n = 25)
	85.00
(62.11 – 96.79)
	-
	77.27
(54.63 – 92.18)
	-

	DETECT Algorithm
(n = 25)
	90.00
(68.30 – 98.77)
	-
	78.26
(56.30 – 92.54)
	-


*SSc disease duration from first non-Raynaud’s phenomenon manifestation
Specificity and negative predictive value were unable to be calculated as there were no patients with ‘true negative’ results in this analysis of real-world clinical care data wherein not all patients had the gold-standard diagnostic test (RHC) irrespective of screen results.





Supplementary Data – Table S6. Predictive accuracy of the ASIG algorithm for identifying PAH (2019 definition) in those with RHC using FVC /DLCO ratio ≥1.6

	Algorithm
	Sensitivity
%
(95% CI)
	Specificity
%
(95% CI)
	Positive Predictive Value
%
(95% CI)
	Negative Predictive Value
%
(95% CI)

	ASIG Algorithm with FVC/DLCO ≥1.8
(n = 54)
	92.31
(74.87 – 99.05)
	28.57
(13.22 – 48.67)
	54.55
(38.85 – 69.61)
	80.00
(44.39 – 97.48)

	ASIG Algorithm with FVC/DLCO ≥1.6
(n = 61)
	88.89
(70.84 – 97.65)
	35.29
(19.75 – 53.51)
	52.17
(36.95 – 67.11)
	80.00
(51.91 – 95.67)


CI, confidence interval; ASIG, Australian Scleroderma Interest Group; FVC; forced vital capacity % predicted; DLCO, diffusion capacity for carbon monoxide % predicted.




