Supplementary Tables
Table S1. Baseline characteristics of the included randomized controlled trials evaluating endothelin receptor antagonists in pulmonary arterial hypertension
	Study ID
	 Intervention group 
	Control group
	Sample size (experimental/control)
	Age (mean ± SD)
	WHO-FC
	Follow-up time
	Outcome

	Channick 2001 
	Bosentan 125 mg bid
	Placebo
	11/21
	48 ± 12
	III–IV
	12 wks
	6MWD, mPAP, PVR

	Rubin 2002 (BREATHE-1) 
	Bosentan 125/250 mg bid
	Placebo
	158 / 80
	47 ± 15
	III–IV
	16 wks
	6MWD, ADR,LFT

	Galiè 2006 (BREATHE-5) 
	Bosentan 125 mg bid
	Placebo
	37 / 17
	34 ± 12
	III (Eisenmenger)
	16 wks
	PVR, 6MWD

	Galiè 2008 (EARLY) 
	Bosentan 125 mg bid
	Placebo
	93 / 92
	43 ± 14
	II
	6 months
	PVR, 6MWD, ADR

	Jais 2008 (BENEFiT) 
	Bosentan 125 mg bid
	Placebo
	77 / 80
	51 ± 15
	II–IV (CTEPH)
	16 wks
	PVR, 6MWD, ADR

	Valerio 2009 
	Bosentan 125 mg bid
	Placebo
	16 / 16
	65 ± 9
	II–III (COPD-PAH)
	18 months
	mPAP, PVR, 6MWD

	Lewis 2002 
	Bosentan 125 mg bid
	Placebo
	11/21
	 48 ± 16
	II–III
	12 wks
	6MWD, mPAP, ADR

	Galiè 2008 (ARIES-1/2) 
	Ambrisentan 2.5–10 mg qd
	Placebo
	261 / 132
	50 ± 15
	II–III
	12 wks
	6MWD, ADR

	Pan 2019 (EDITA)
	Ambrisentan
5–10 mg qd

	Placebo
	19 / 19
	56 ± 11 
	II–III
	12 wks
	mPAP, PVR, 6MWD

	Pulido 2013 (SERAPHIN) 
	Macitentan 10 mg qd
	Placebo
	242 / 250
	45 ± 14
	II–IV
	median 115 wks
	Composite mortality, 6MWD

	Olivier 2019 (PORTICO) 
	Macitentan 10 mg qd
	Placebo
	43 / 42
	61 ± 15
	II–III (CTEPH)
	12 wks
	PVR , mPAP, 6MWD,ADR

	Gatzoulis 2019 (MAESTRO) 
	Macitentan 10 mg qd
	Placebo
	114 / 112
	34 ± 10
	III (Eisenmenger)
	16 wks
	6MWD, PVR, NT-proBNP, ADR


bid = twice daily; qd = once daily; 6MWD = 6-minute walk distance; mPAP = mean pulmonary arterial pressure; PVR = pulmonary vascular resistance; ADR=Adverse drug reaction; LFT = liver function test; CTEPH = chronic thromboembolic pulmonary hypertension; WHO-FC = WHO functional class


Supplementary Figure
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[bookmark: _GoBack]Fig S1. PRISMA Flow Diagram of the Meta-Analysis
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Fig S2. Risk of Bias Assessment for Included Randomized Controlled Trials (RoB2.0Tool)

[image: 新建 PPTX 演示文稿(3)_01]
Fig S3. Forest Plot of PAH Treatment Safety: (a) Treatment-Related Adverse Drug Reactions (ADRs); (b) All-Cause Mortality in Endothelin Receptor Antagonist Trials
[image: 新建 PPTX 演示文稿(1)_02]
Fig S4. Forest Plot of PAH Treatment Efficacy: (a) Effect on 6-Minute Walk Distance (6MWD); (b) Effect on Mean Pulmonary Arterial Pressure (mPAP)
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(a)

Adverse Drug Reaction

Treatment  Control 0dds ratio Weight
Study Yes No Yes No with 95% C (%)
Ambrisentan

ARIES-1/2 Galie 2008 25 261 22 132 E 3 057[031, 1.06] 19.62
Heterogeneity: 1° = 0.00, I = %, H' = . & 0.57[0.31, 1.06]

Test of 8 = 6;: Q(0) = 0.00, p= .

Testof 0=0:2=-1.78,p = 0.08

Bosentan

BREATHE-1 Rubin 2002 8 145 0 70 ————®———724[041, 12860] 6.04
BREATHE-5 Galie 2006 5 37 3 17 —.— 077[0.16, 3.58] 12.49
EARLY Galie 2008 12 9 2 92 —— 594129, 27.26] 1261
BENEFIT Jais 2008 2 78 0 8 ————®——— 519[0.25, 109.88] 553
LEWIS 2002 0 2 4 12 —=—— 008[000, 164] 555
Heterogeneity: 1° = 1.48, I' = 54.70%, H' = 2.21 - 1.81[041, 8.00]

Test of 6, = 6;: Q(4) = 8.95, p = 0.06

Testof 8=0:2=0.79, p =043

Macitentan

PORTICO Sitbon 2019 36 43 33 42 E 3 107[0.56, 201] 1945
MAESTRO Gatzoulis 2019 41 114 10 112 E 3 4.03[1.92, 843] 18.70
Heterogeneity: 1° = 0.76, I’ = 86.02%, H’ = 7.15 - 204[056, 752

Testof 6, = 8;: Q(1) = 7.15, p = 0.01

Testof 8=0:2= 107, p=028

overall <> 153[0.67, 351
Heterogeneity: 1 = 0.82, I’ = 73.21%, H* = 3.73

Test of 8, = 6: Q(7) = 25.95, p = 0.00
Testof 8=0:2=1.00,p=032

Test of group differences: Qu(2) = 4.29, p = 0.12

Random-effects REML model

1/256 118 4

128
0dds Ratio

(b)

All-cause mortality

Treatment  Control Oddsratio  Weight
Study Yes No Yes No with 95% CI (%)
Ambrisentan

ARIES-1/2 Galie 2008 4 261 6 132 —— 0.34[0.09, 122] 5365
Heterogeneity: 1° = 0.00, I” = .%, H’ = . e 034[0.09, 1.22]
Test of 8, = 8: Q(0) = 0.00, p = .

Testof 0 =0:2=-1.66,p = 0.10

Bosentan

BREATHE-1 Rubin 2002 1 144 2 69 —— W —— 024002, 269] 15.10
EARLY Galie 2008 193 1 92 ————=&———  099[0.06, 16.05] 11.36
BENEFiT Jais 2008 177 1 80 @ 1.04[006, 1691 11.34
Heterogeneity: 7° = 0.00, I’ = 0.00%, H’ = 1.00 —~— 057[0.12, 2.63]

Test of 8, = 6: Q(2) = 0.82, p = 0.66

Testof 8=0:2=-0.72,p =047

Macitentan

MAESTRO Gatzoulis 2019 2 115 0 113 ——————=—————205[0.12, 73.13] 856
Heterogeneity: ° = 0.00, I’ = .%, H’ = ——— 2 05 [ 0.12, 73.13]
Test of 8, = 6: Q(0) = 0.00, p = .

Testof 8= 0: 2= 0.66, p = 0.51

Overall - 0.49[0.19, 127]

Heterogeneity: T = 0.00, I’ = 0.00%, H’ = 1.00
Test of 8, = 6: Q(4) = 2.39, p = 0.67
Testof 8=0:z=-147,p=0.14

Test of group differences: Qu(2) = 1.56, p = 0.46

Random-effects REML model

1/32

1/4 2 16
0Odds Ratio
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(a) 6-Minute Walk Distance

Effect size Weight
Study with 95% CI (%)
Ambrisentan

ARIES-1 (Gali™ 2008) —— 3100[ 300, 5900 9.10
ARIES-1 (Gali™ 2008) —— 5100 2650, 7550 9.96
ARIES-2 (Gali™ 2008) e 3200[ 150, 6250] 852
ARIES-2 (Gali™ 2008) —.— 5000 2950, 8850 875
Heterogeneity: 1° = 0.00, I° = 0.00%, H* = 1.00 > 4389[ 2007, 5780
Testof 6,=6; Q(3)=273,p =044

Testof8=0:2=6.18,p=0.00

Bosentan

BREATHE-1 (Rubin 2002) —;— 4400[ 21.00, 67.00] 1033
BREATHE-5 (Galie 2006) —— 5310 1390, 9230] 673
EARLY (Galie 2008) B 19.10[ 000, 3820] 11.32
BENEFIT (Jais 2008) —— 220[ 2685, 2245] 992
Channick 2001 ————®———— 7600[ 1250, 13950] 361
LEWIS 2002 @ 7600 1250, 13950] 361
Valerio 2009 —a— 7100 3100, 11100 659
Heterogeneity: 1° = 600.26, I’ = 70.50%, H' =339 - 4095[ 1802, 6388
Testof 6= 6; Q(6) = 18.61,p=0.00

Testof8=0:2=350,p=0.00

Macitentan

MAESTRO(Gatzoulis 2019) B o 973 842, 2788] 1156
Heterogeneity: T* = 0.00, I' = %, H’ = - 973[ -842, 27.88]
Test of 6= 8; Q(0) = 0.00, p =

Testof6=02=105,p=029

Overall > 37.15[ 2319, 51.11]

Heterogeneity: 1* = 353.07, I = 63.90%, H' = 2.77
Testof 8 =6 Q(11)=29.91,p = 0.00
Testof8=0z=522 p=000

Test of group differences: Q.(2) = 9.13, p = 0.01

) 50 100 150

Mean Difference (m)
Random-effects REML model

(b)

mPAP

Effect size Weight
Study with 95% CI (%)
Ambrisentan
EDITA (Pan 2019) — M -027[ -357, 3.03] 17.06
Heterogeneity: 1° = 0.00, I = %, H’ = . —~——  .0.27[ -357, 3.03]
Testof 6,=6;: Q(0) = 0.00,p = .
Test of 0= 0:2=-0.16, p = 0.87
Bosentan
Channick 2001 — 670 -11.90, -1.50]  9.47
BREATHE-5 (Galie 2006 ) s 550 [-10.40, -0.60] 10.33
EARLY (Gali™ 2008) —a— 5.70[-10.45, -0.95] 10.80
LEWIS 2002 —a— -4.00[ -7.50, -0.50] 15.98
Valerio 2009 —a— 6.00[-10.00, -2.00] 13.60
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00 - -5.36[ -7.29, -3.42]
Testof 6, = 6;: Q(4) = 0.96, p = 0.92
Testof = 0:2 = -5.43, p = 0.00
Macitentan
SERAPHIN (Pulido 2013 ) —— 599 -840, -358] 22.77
Heterogeneity: 1° = 0.00, I* = %, H* = . - -5.99 -8.40, -3.58]
Test of 6, = 6 Q(0) = -0.00, p
Test of 6= 0:2 = -4.86, p = 0.00
overall - -4.68[ -6.54, -2.83]

Heterogeneity: 1° = 2.41, I” = 39.87%, H* = 1.66
Test of 6, = 8;: Q(6) = 9.42, p = 0.15
Testof 8= 0:2=-4.95, p = 0.00
Test of group differences: Q,(2) = 8.46, p = 0.01
-10 5 4 5
Mean Difference (mmHg)

Random-effects REML model




