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Table S1. Eligibility criteria of the Systematic Literature Review
	PICOS criteria
	Inclusion criteria
	Exclusion criteria

	Population
	· Patients with PAH (PH group 1)
· Mixed PAH and PH groups 2-5 permitted if PAH subgroups reported 
	· In vitro studies, 
· Animal studies, 
· Paediatric only populations, 
· Non-PH populations, 
· PH (groups 2-5) only populations

	Interventions
	· Endothelin receptor antagonist (macitentan, bosentan, ambrisentan), 
· Phosphodiesterase, pde-5 (sildenafil, tadalafil),
· Soluble guanylate cyclase (riociguat), 
· Prostanoid, prostacyclin (treprostinil, epoprostenol, iloprost, selexipag)
· Monotherapy (listed above), 
· Initial combination therapy, 
· Sequential combination therapy
	· Sitaxsentan only, 
· Beraprost only,
· Iloprost (IV route of administration(ROA))
· No PAH-specific therapies

	Comparator
	All
	 -

	Outcomes
	All 
	 -

	Study design
	· Meta-analyses comparing at least two active therapies or drug classes*
· Network meta-analyses
· Indirect treatment comparisons 
· Articles written in English, French, Spanish or German
	· Meta-analyses focusing on one drug or drug class*
· Other study types,
· Superseded studies (i.e. those with a published update),
· Other languages

	
	· 
	· 

	
	
	


IV, Intravenous; PAH, Pulmonary arterial hypertension; PH: Pulmonary hypertension; ROA: Route of administration
*Meta-analyses with pooling of treatments into drug classes and comparison vs placebo only to be excluded since such analyses preclude treatments comparison that help to inform optimal therapy for PAH
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Database: Embase 1974 to 2018 September 11 
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Table S2a. Embase search strategy
	ID
	Searches
	Results

	1
	exp Hypertension, Pulmonary/
	78631

	2
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter* hypertension or Lung hypertension).mp.
	105292

	3
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	2069

	4
	(Persistent fetal circulation syndrome or PPHN).mp.
	897

	5
	(Persistent pulmonary hypertension and (newborn or neonat* or infan*)).mp.
	2409

	6
	Eisenmenger complex/
	2062

	7
	(Eisenmenger* and (disease or syndrome or tetralogy or complex)).mp.
	2381

	8
	or/1-7
	111286

	9
	Endothelin receptor antagonist/ or Macitentan/ or Bosentan/ or Ambrisentan/
	12480

	10
	(Endothelin antagonist or Endothelin receptor antagonist* or Endothelin receptor block* or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	13374

	11
	Phosphodiesterase V inhibitor/ or Sildenafil/ or Tadalafil/
	25879

	12
	(Phosphodiesterase 5 inhibitor* or Phosphodiesterase type 5 inhibitor* or Phosphodiesterase V inhibitor* or Phosphodiesterase type V inhibitor* or PDE 5 inhibitor* or PDE type 5 inhibitor* or PDE V inhibitor* or PDE type V inhibitor* or PDE5 inhibitor* or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	43901

	13
	Guanylate cyclase/ or Riociguat/
	11691

	14
	(Guanylate cyclase or Guanylyl* cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	21864

	15
	Prostaglandin/ or Prostanoid/ or Prostacyclin/ or Treprostinil/ or Iloprost/ or Selexipag/
	72095

	16
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	44411

	17
	((combination or combined or "add on") adj2 (therap* or treatment*)).mp.
	196007

	18
	or/9-17
	341591

	19
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	245418

	20
	8 and 18 and 19
	273



[bookmark: _Toc1664281]Medline search
Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions(R) 1946 to September 11, 2018
Date of search performed:12 September 2018
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	ID
	Searches
	Results

	1
	exp Hypertension, Pulmonary/
	32908

	2
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter* hypertension or Lung hypertension).mp.
	58429

	3
	Pulmonary veno-occlusive disease/
	758

	4
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	2074

	5
	(Persistent fetal circulation syndrome or PPHN).mp.
	1403

	6
	(Persistent pulmonary hypertension and (newborn or neonat* or infan*)).mp.
	1546

	7
	Eisenmenger Complex/
	1051

	8
	(Eisenmenger* and (disease or syndrome or tetralogy or complex)).mp.
	1477

	9
	or/1-8
	68608

	10
	exp Endothelin Receptor Antagonists/
	4716

	11
	(Endothelin antagonist or Endothelin receptor antagonist* or Endothelin receptor block* or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	6293

	12
	exp Phosphodiesterase 5 Inhibitors/
	7442

	13
	(Phosphodiesterase 5 inhibitor* or Phosphodiesterase type 5 inhibitor* or Phosphodiesterase V inhibitor* or Phosphodiesterase type V inhibitor* or PDE 5 inhibitor* or PDE type 5 inhibitor* or PDE V inhibitor* or PDE type V inhibitor* or PDE5 inhibitor* or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	24326

	14
	exp Guanylate Cyclase/
	8592

	15
	(Guanylate cyclase or Guanylyl* cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	16149

	16
	exp Prostaglandins/
	98014

	17
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	26157

	18
	((combination or combined or "add on") adj2 (therap* or treatment*)).mp.
	401086

	19
	or/10-18
	546995

	20
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	167518

	21
	9 and 19 and 20
	103



[bookmark: _Toc1664282]Cochrane’s database of systematic review
Database: EBM Reviews - Cochrane Database of Systematic Reviews 2005 to September 5, 2018 
Date of search performed:12 September 2018
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	ID
	Searches
	Results

	1
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter$ hypertension or Lung hypertension).mp.
	208

	2
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	5

	3
	(Persistent fetal circulation syndrome or PPHN).mp.
	14

	4
	(Persistent pulmonary hypertension and (newborn or neonat$ or infan$)).mp.
	37

	5
	(Eisenmenger$ and (disease or syndrome or tetralogy or complex)).mp.
	4

	6
	or/1-5
	211

	7
	(Endothelin antagonist or Endothelin receptor antagonist$ or Endothelin receptor block$ or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	21

	8
	(Phosphodiesterase 5 inhibitor$ or Phosphodiesterase type 5 inhibitor$ or Phosphodiesterase V inhibitor$ or Phosphodiesterase type V inhibitor$ or PDE 5 inhibitor$ or PDE type 5 inhibitor$ or PDE V inhibitor$ or PDE type V inhibitor$ or PDE5 inhibitor$ or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	259

	9
	(Guanylate cyclase or Guanylyl$ cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	17

	10
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	124

	11
	((combination or combined or "add on") adj2 (therap$ or treatment$)).mp.
	2415

	12
	or/7-11
	2687

	13
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	8503

	14
	6 and 12 and 13
	68



[bookmark: _Ref533770589][bookmark: _Toc1664283]HTA search strategy
Date of search: 25th October 2018
[bookmark: _Toc1664380]Table S2d. HTA bodies search details
	HTA bodies
	Search details
	Publication identified

	CADTH
	Website: https://www.cadth.ca/
Search term: Pulmonary arterial hypertension
No of hits: 69
	1 CADTH report published in 2015

	PBAC
	Website: http://www.pbs.gov.au/ 
Each specific drug was searched
	No reviews identified



Search strategy – April 2020 update
Embase search
Database: Embase 1974 to 2020 April 21
Date of search performed: 22 April 2020

Table S2e. Embase search strategy (April 2020 update)
	ID
	Searches
	Results

	1
	exp Hypertension, Pulmonary/
	89905

	2
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter* hypertension or Lung hypertension).mp.
	119664

	3
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	2386

	4
	(Persistent fetal circulation syndrome or PPHN).mp.
	1002

	5
	(Persistent pulmonary hypertension and (newborn or neonat* or infan*)).mp.
	2630

	6
	Eisenmenger complex/
	2265

	7
	(Eisenmenger* and (disease or syndrome or tetralogy or complex)).mp.
	2617

	8
	or/1-7
	126227

	9
	Endothelin receptor antagonist/ or Macitentan/ or Bosentan/ or Ambrisentan/
	13535

	10
	(Endothelin antagonist or Endothelin receptor antagonist* or Endothelin receptor block* or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	14483

	11
	Phosphodiesterase V inhibitor/ or Sildenafil/ or Tadalafil/
	28524

	12
	(Phosphodiesterase 5 inhibitor* or Phosphodiesterase type 5 inhibitor* or Phosphodiesterase V inhibitor* or Phosphodiesterase type V inhibitor* or PDE 5 inhibitor* or PDE type 5 inhibitor* or PDE V inhibitor* or PDE type V inhibitor* or PDE5 inhibitor* or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	48854

	13
	Guanylate cyclase/ or Riociguat/
	12579

	14
	(Guanylate cyclase or Guanylyl* cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	23980

	15
	Prostaglandin/ or Prostanoid/ or Prostacyclin/ or Treprostinil/ or Iloprost/ or Selexipag/
	74611

	16
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	46464

	17
	((combination or combined or "add on") adj2 (therap* or treatment*)).mp.
	224496

	18
	or/9-17
	379521

	19
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	301455

	20
	8 and 18 and 19
	318

	21
	limit 20 to yr="2018 -Current"
	62




Medline search
Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions(R) 1946 to April 21, 2020
Date of search performed: 22 April 2020

Table S2f. Medline search strategy (April 2020 update)
	ID
	Searches
	Results

	1
	exp Hypertension, Pulmonary/
	35691

	2
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter* hypertension or Lung hypertension).mp.
	65015

	3
	Pulmonary veno-occlusive disease/
	808

	4
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	2261

	5
	(Persistent fetal circulation syndrome or PPHN).mp.
	1501

	6
	(Persistent pulmonary hypertension and (newborn or neonat* or infan*)).mp.
	1646

	7
	Eisenmenger Complex/
	1089

	8
	(Eisenmenger* and (disease or syndrome or tetralogy or complex)).mp.
	1563

	9
	or/1-8
	75650

	10
	exp Endothelin Receptor Antagonists/ or Bosentan/
	5782

	11
	(Endothelin antagonist or Endothelin receptor antagonist* or Endothelin receptor block* or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	6586

	12
	exp Phosphodiesterase 5 Inhibitors/ or Sildenafil Citrate/ or Tadalafil/
	8057

	13
	(Phosphodiesterase 5 inhibitor* or Phosphodiesterase type 5 inhibitor* or Phosphodiesterase V inhibitor* or Phosphodiesterase type V inhibitor* or PDE 5 inhibitor* or PDE type 5 inhibitor* or PDE V inhibitor* or PDE type V inhibitor* or PDE5 inhibitor* or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	26604

	14
	exp Guanylate Cyclase/
	8919

	15
	(Guanylate cyclase or Guanylyl* cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	17114

	16
	exp Prostaglandins/
	100020

	17
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	26885

	18
	((combination or combined or "add on") adj2 (therap* or treatment*)).mp.
	428044

	19
	or/10-18
	579551

	20
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	206123

	21
	9 and 19 and 20
	127

	22
	limit 21 to yr="2018 -Current"
	35



Cochrane’s database of systematic review
Database: EBM Reviews - Cochrane Database of Systematic Reviews 2005 to April 17, 2020
Date of search performed: 22 April 2020
Table S2g. CDSR search strategy (April 2020 update)
	ID
	Searches
	Results

	1
	(Pulmonary arterial hypertension or PAH or IPAH or HPAH or FPAH or Primary pulmonary hypertension or PPH or Pulmonary hypertension or Lung arter$ hypertension or Lung hypertension).mp.
	230

	2
	(Pulmonary capillary hemangiomatosis or Pulmonary capillary haemangiomatosis or PCH or Pulmonary veno-occlusive disease or PVOD).mp.
	5

	3
	(Persistent fetal circulation syndrome or PPHN).mp.
	16

	4
	(Persistent pulmonary hypertension and (newborn or neonat$ or infan$)).mp.
	42

	5
	(Eisenmenger$ and (disease or syndrome or tetralogy or complex)).mp.
	5

	6
	or/1-5
	233

	7
	(Endothelin antagonist or Endothelin receptor antagonist$ or Endothelin receptor block$ or Macitentan or Opsumit or Actelion-1 or "ACT 064992" or ACT064992 or Bosentan or Tracleer or Stayveer or ro470203 or "ro47 0203" or ro 470203 or "ro 47 0203" or Ambrisentan or Letairis or Volibris or bsf208075 or bsf 208075).mp.
	22

	8
	(Phosphodiesterase 5 inhibitor$ or Phosphodiesterase type 5 inhibitor$ or Phosphodiesterase V inhibitor$ or Phosphodiesterase type V inhibitor$ or PDE 5 inhibitor$ or PDE type 5 inhibitor$ or PDE V inhibitor$ or PDE type V inhibitor$ or PDE5 inhibitor$ or Sildenafil or Viagra or Revatio or Acetildenafil or Adonix or Andros or Aphrodil or Desmethylsildenafil or Edegra or Ejertol or Elonza or Emposil or Erectol or Erilin or Eroton or Eroxim or Homosildenafil or Hydroxyhomosildenafil or Mysildecard or Neo Up or NCX-911 or Patrex or Penegra or Granpidam or Rigix or Ripol or Sildefil or Supra or Tigerfil or UK 92480 or UK 92480 or UK 9248010 or Vigain or Vimax or Vizarsin or Xex or Zilden or Zwagra or Tadalafil or Adcirca or Cialis or IC351 or IC 351 or 36 Horas or Forzest or gf 196960 or gf196960 or Pasport or Talmanco or Tardanafil or Xpandyl or Zyalis or Zydalis).mp.
	153

	9
	(Guanylate cyclase or Guanylyl$ cyclase or Guanosine cyclase or Riociguat or Adempas or bay 63 2521 or bay 632521 or bay632521 or sGC).mp.
	17

	10
	(Prostanoid or Prostacyclin or Cycloprostin or Epoprostenol or Flolan or pgi2 or pgx or Prostaglandin i 2 or Prostaglandin i2 or Prostaglandin x or Caripul or u 53217 or u 53217a or u53217 or u53217a or Veletri or Treprostinil or bw 15au or bw15au or lrx 15 or lrx15 or 15au81 or Remodulin or Tyvaso or orenitram or u 62840 or u62840 or ut 15 or ut 15c or ut15 or ut15c or Iloprost or Ventavis or Uniprost or Ciloprost or Ilomedine or ZK 36374 or ZK36374 or ZK 36375 or ZK36375 or shl401a or sh 401 or sh401 or shl 401a or shl401a or Selexipag or Uptravi or ACT 293987 or ACT293987 or NS 304 or NS-304).mp.
	126

	11
	((combination or combined or "add on") adj2 (therap$ or treatment$)).mp.
	1845

	12
	or/7-11
	2071

	13
	(Meta analys#s or Metaanalys#s or NMA or Treatment comparison or ITC).mp.
	8837

	14
	6 and 12 and 13
	64

	15
	limit 14 to yr="2018 -Current"
	29



HTA search strategy
Date of search: 22nd April 2020
Table S2h. HTA bodies search details
	HTA bodies
	Search details
	Publication identified

	CADTH
	Website: https://www.cadth.ca/
Search term: Pulmonary arterial hypertension
No of hits: 72
	No new reviews identified

	PBAC
	Website: http://www.pbs.gov.au/ 
Each specific drug was searched
	No new reviews identified
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[bookmark: _Toc1664285]Method
Study appraisal
Table S3. Quality assessment of included evidence synthesis studies 



Figures
Background
[bookmark: _Hlk45026836]Figure S1. Treatment algorithmLow or
Maximal medical therapyi and listing for lung transplantationj
After 3-6 months of treatment
Intermediate or 
high riskd
After 3-6 months of treatment
Structured follow-upg


]#

Intermediate or 
Patient already on treatment 
Triple sequential combinationh
Low riskd 
]#

Non-vasoreactive
CCB therapyc
High riskd
Consider referral for lung transplantation
Initial oral combinationf
Residual role for initial monotherapy [table 2]e
Initial combination including IV PCAf
intermediate riskd
high riskd
General measuresa Support therapyb
Vasoreative
Treatment-naive patient
PAH confirmed by expert center
Acute vasoreactivity test IPAH/HPAH/DPAH only


Source: Galie 2018 
Abbreviations: PAH, pulmonary arterial hypertension; IPAH, idiopathic PAH; HPAH, heritable
PAH; DPAH, drug-induced PAH; CCB, calcium channel blocker; PCA, prostacyclin analogue; PH, pulmonary hypertension. 
a2015 ESC/ERS PH guidelines Table 16; b2015 ESC/ERS PH guidelines Table 17; c2015 ESC/ ERS PH guidelines Table 18; d2015 ESC/ERS PH guidelines Table 13; e2015 ESC/ERS PH guidelines Table 19; f2015 ESC/ERS PH guidelines Table 20; g2015 ESC/ERS PH guidelines Table 14; h2015 ESC/ERS PH guidelines Table 21; imaximal medical therapy is considered triple combination therapy including a SC. or an IV PCA (IV preferred in high-risk status); j2015 ESC/ERS PH guidelines Table 22.

Results
Study characteristics
[bookmark: _Hlk45027022]Figure S2a. PRISMA diagram showing study selection process (September 2018)
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[bookmark: _Hlk45027029]Figure S2b. PRISMA diagram showing study selection process (April 2020 update)
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Methods
Data collection
[bookmark: _Hlk45027009]Figure S3a-d. Mean age, gender, disease duration and 6MWD in included RCTs
[bookmark: _Toc1664366]Figure S3a. Mean age

* Iversen 2010 reported median age **Sastry 2004 reported age range

[bookmark: _Toc1664367]Figure S3b. Gender
 

[bookmark: _Toc1664370]Figure S3c. Mean disease duration

* AMBITION reported a mean disease duration of less than one month** Mean disease duration was reported in a format that did not allow it to be included in the graph, however, the majority of patients had a disease duration at baseline of 0-2 years.

[bookmark: _Toc1664371]Figure S3d. Mean 6MWD at baseline
*Proportion of patients with baseline 6MWD ≥320m reported **6MWD was performed as close to trough levels of sildenafil and peak levels of the bosentan as possible. 
Mean age
Mean Age	Zhuang, 2014	Vizza, 2017	VISION	TRIUMPH I	SUPER	Study 351	Study P01:03	Singh, 2006	Simonneau, 2012	Simonneau, 2002	SERAPHIN	SERAPH	Sastry, 2004**	Rubin, 1990	PATENT-PLUS	PATENT-1 	PACES	Mukhopadhyay, 2011	McLaughlin, 2006	Iversen, 2010*	Hiremath, 2010	GRIPHON	Galie, 2009	Galie, 2005	FREEDOM-M	FREEDOM-C	FREEDOM 2	EARLY	COMPASS-2	COMBI	BREATHE-1	BREATHE-2	BREATHE-5	Barst, 2011 (b)	Barst, 2011 (a)	Barst, 1996	Badesch, 2000	ARIES 3	ARIES 2	ARIES 1	AMBITION	AIR	51.48	56.1	54.84	53.47	48.72	50.55	37	25	55	44.5	46.11	42.82	0	34.380000000000003	59	50.72	47.650561797752815	29.25	50.01	0	31.91	48.05	54.02	50.24	41.23	50.5	50.96	44.7	53.84	52.2	48.25	45.7	39.4	50.88	57.15	40	55.13	55	51.01	50	55.72	52	
Mean age (years)

Gender
Male	Zhuang, 2014	Vizza, 2017	VISION	TRIUMPH I	SUPER	Study 351	Study P01:03	Singh, 2006	Simonneau, 2012	Simonneau, 2002	SERAPHIN	SERAPH	Sastry, 2004	Rubin, 1990	PATENT-PLUS	PATENT-1 	PACES	Mukhopadhyay, 2011	McLaughlin, 2006	Iversen, 2010	Hiremath, 2010	GRIPHON	Galie, 2009	Galie, 2005	FREEDOM-M	FREEDOM-C	FREEDOM 2	EARLY	COMPASS-2	COMBI	BREATHE-5	BREATHE-2	BREATHE-1	Barst, 2011 (b)	Barst, 2011 (a)	Barst, 1996	Badesch, 2000	ARIES 3	ARIES 2	ARIES 1	AMBITION	AIR	0.21	0.24271844660194175	0.373	0.187	0.25600000000000001	1.2E-2	0.19	0.25	0.19	0.186	0.23200000000000001	0.2	0.45454545454545453	0.30399999999999999	0.33333333333333337	0.21	0.2	0.46399999999999997	0.20899999999999999	0.33	0.38600000000000001	0.20200000000000001	0.23	0.24099999999999999	0.249	0.14899999999999999	0.223	0.30270000000000002	0.24249999999999999	0.22500000000000001	0.38888888888888884	0.30299999999999999	0.21099999999999999	0.215	0.35099999999999998	0.27	0.13500000000000001	0.3	0.20799999999999999	0.16	0.23799999999999999	0.32500000000000001	Female	Zhuang, 2014	Vizza, 2017	VISION	TRIUMPH I	SUPER	Study 351	Study P01:03	Singh, 2006	Simonneau, 2012	Simonneau, 2002	SERAPHIN	SERAPH	Sastry, 2004	Rubin, 1990	PATENT-PLUS	PATENT-1 	PACES	Mukhopadhyay, 2011	McLaughlin, 2006	Iversen, 2010	Hiremath, 2010	GRIPHON	Galie, 2009	Galie, 2005	FREEDOM-M	FREEDOM-C	FREEDOM 2	EARLY	COMPASS-2	COMBI	BREATHE-5	BREATHE-2	BREATHE-1	Barst, 2011 (b)	Barst, 2011 (a)	Barst, 1996	Badesch, 2000	ARIES 3	ARIES 2	ARIES 1	AMBITION	AIR	0.79	0.75728155339805825	0.627	0.81299999999999994	0.74399999999999999	0.98799999999999999	0.81	0.75	0.81	0.81400000000000006	0.76800000000000002	0.8	0.54545454545454541	0.69599999999999995	0.66666666666666663	0.79	0.8	0.53600000000000003	0.79100000000000004	0.67	0.61399999999999999	0.79800000000000004	0.77	0.75900000000000001	0.751	0.85099999999999998	0.77700000000000002	0.69730000000000003	0.75750000000000006	0.77500000000000002	0.61111111111111116	0.69700000000000006	0.78900000000000003	0.78500000000000003	0.64900000000000002	0.73	0.86499999999999999	0.7	0.79200000000000004	0.84	0.76200000000000001	0.67500000000000004	
Percentage (%)


Mean disease duration
Disease duration	Zhuang, 2014**	Vizza, 2017	VISION	TRIUMPH I	SUPER	Study 351	Study P01:03	Singh, 2006	Simonneau, 2012	Simonneau, 2002	SERAPHIN	SERAPH	Sastry, 2004	Rubin, 1990	PATENT-PLUS	PATENT-1 	PACES	Mukhopadhyay, 2011	McLaughlin, 2006	Iversen, 2010	Hiremath, 2010	GRIPHON	Galie, 2009**	Galie, 2005	FREEDOM-M	FREEDOM-C	FREEDOM 2	EARLY	COMPASS-2	COMBI	BREATHE-5	BREATHE-2	BREATHE-1	Barst, 2011 (b)**	Barst, 2011 (a)**	Barst 1996	Badesch, 2000	ARIES 3	ARIES 2	ARIES 1	AMBITION*	AIR	0	0	0	0	0	2.2000000000000002	0	0	5	3.8	2.6	2.97	0	0	0	0	0	0	0	0	1.77	2.4	0	0	1	3.9	2.95	3.3	2.15	0	0	1	2.4	0	0	0	1.24	0	0	0	8.3333333333333329E-2	6.92	
Disease duration (years)

Mean 6MWD at baseline
Zhuang, 2014	Vizza, 2017**	VISION	TRIUMPH I	SUPER	Study 351	Study P01:03	Singh, 2006	Simonneau, 2012	Simonneau, 2002	SERAPHIN	SERAPH	Sastry, 2004	Rubin, 1990	PATENT-PLUS*	PATENT-1 	PACES	Mukhopadhyay, 2011	McLaughlin, 2006	Iversen, 2010	Hiremath, 2010	GRIPHON	Galie, 2009	Galie, 2005	FREEDOM-M	FREEDOM-C	FREEDOM 2	EARLY	COMPASS-2	COMBI	BREATHE-5	BREATHE-2	BREATHE-1	Barst, 2011 (b)	Barst, 2011 (a)	Barst, 1996	Badesch, 2000	ARIES 3	ARIES 2	ARIES 1	AMBITION	AIR	349.29	352	309.81	348.55	343.45	358.28	377	262	385.52558139534881	326.5	357.41	297.01	0	226.58	0	363.48	345.3	357.75	335.43	0	250.35	353.21	347.74	338.1	329.94	345.75	333.05	436.7	360.22	305.98	343	0	330.9	354.79	339.5	294	269.95	318	348.27	341	353	323.45999999999998	
6MWD (m)
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		Table S3. Quality assessment of included evidence synthesis studies

						Avouac 2008														Badiani 2016														Bai 2011														Barnes 2019														Biondi-Zoccia 2013														Chen 2009														Coeytaux 2014														Dranitsaris 2009														Duo-Ji 2017														Fox 2011														Fox 2016														Gabler 2012														Galie 2009b														Gao 2017														He 2010														Igarashi 2016														Jain 2017														Khouri 2018														Kirtania 2019														Kuwana 2013														Lajoie 2016														Lajoie 2018														Lei 2020														Li 2013														Li 2019														Lin 2018														Liu 2016														Macchia 2007														Macchia 2010														Pan 2017														Pan 2018														Paramothayan 2009														Petrovic 2020a														Petrovic 2020b														Ryerson 2010														Savarese 2012														Savarese 2013														Silva 2017														Steele 2010														Thom 2015														Trans 2015 [CADTH report]														Vizza 2018														Wang 2018														Wei 2016														Xing 2011														Zhang 2015														Zhang 2016														Zhang 2019														Zheng 2014a														Zheng 2014b														Zheng 2018														Zhu 2012

						Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking		Yes		No		Not reported		Insufficient information 		Not applicable		Other reasons* (can include insufficient training of the assessor. Please specify in the comments section.)		Comments / overall ranking

				Is the population relevant?														The MA focused on a population of adults with PAH, which however included idiopathic, secondary to CTD or congenital heart disease; the study further extrapolate the results obtained in the CTD subgroup to SSc patients														SLR screened for RCTs in adult patients diagnosed as PAH (including associated pulmonary arterial hypertension, APAH,and idiopathic pulmonary arterial hypertension, IPAH)														Patients definitely diagnosed as having PAH as study subjects, according to the clinical classification of PAH by the ACCA 2009. Acute studies that assessed only hemodynamic variables were excluded.		 												Patients with a diagnosis of pulmonary hypertension; separate MAs conducted focusing on adult patients with PAH (PH group 1).														Network meta analysis on PAH-only population receiving first-line oral drugs. No further details of population included														Multiple technology appraisal with a meta analysis of RCTs including patients with PAH and subgroups receiving treatments when conventional supportive treatments and calcium channel blockers are inappropriate or have failed (p. 15/6). Populations are of relevance to decision-maker.		 												Patients with PAH; Two studies enrolled a minority of patients with PH other than PAH: one included patients with chronic thromboembolic PH (28%) and another included patients with PH owing either to lung disease or chronic thromboembolic PH (37%).														RCTs including patients with NYHA functional class II and III PAH receiving oral agents available in Canada at the time of article publishing. 		 												Patients had documented (WHO FC II, III, IV) symptomatic PAH, idiopathic PAH or PAH associated with other diseases were included. In two trials (EARLY and STRIDE-2) patients had other etiology which is not described														Patients with PAH. No other detail on diagnosis was provided.		 												Patients with PAH class 1														Patients with PAH, including IPAH, connective tissue disease, congenital heart disease, HIV infection. In secondary analysis authors removed patients who were NYHA class IV at randomization, because it is unlikely that these patients will be included in future clinical trials														Meta analysis of RCTs including patients with PAH receiving drugs used for this condition. Only one of the included studies (Olschewski 2002) included a minority of patients with inoperable chronic thrombo-embolic pulmonary hypertension. Acute studies assessing only haemodynamic variables were excluded.														Study included RCTs with patients diagnosed with PAH according to current guidelines (AIR included patients with CTEPH)														Patients definitely diagnosed as having PAH as study subjects, according to the clinical classification of PAH by the ACCF/AHA 2009 Conference														Adult patients with PAH, though two trials (PHIRST-1 and BREATHE-5) reported including patients aged 12 and older														Some trials studied subjects 12 years of age and older and were included so may not provide precise estimates for the adult population due to inclusion of adolescents; however, trials restricted to paediatric or neonatal patients were excluded.		 												The main analysis is conducted on PH patients with PAH and non-PAH. The sensitivity analysis is conducted with trials including PAH patients.								 						Study mentions inclusion of "adult patients, aged 12 years or over" with confirmed PAH of any aetiology (PH group 1).		 		 										Patients with PAH associated with CTD only														Adult patients with PAH, including idiopathic PAH, associated PAH, or hereditary PAH. The review also included trials recruiting patients ≥12 years of age.														Adult patients with PAH, including idiopathic PAH and associated PAH were considered		 												Adults with diagnosis of SSc or CTD-related PAH.														Patients with PAH; in 2 of 14 trials, populations included patients with PAH before cardiac surgery or following pulmonary endarterectomy		 												Adult patients with PAH.		 												Patients diagnosed with PAH we considered.		 												Patients with PAH														Meta analysis of pulmonary hypertension population receiving available interventions. RCTs involving patients with primary PH due to connective tissue disorders and PH related to thromboembolic disease were also included. 														Update on Macchia 2007 article. Pulmonary hypertension population receiving available interventions. RCTs involving patients with idiopathic PAH and PAH-related conditions were selected. 														Meta analysis of all disease groups where patients received oral ERAs, including PAH, PIF, HF, prostate cancer, T2DM etc, and outcome data for cardiovascular events and all cause death.		 												CTD-PAH patients included 														Cochrane Collaboration meta analysis of RCTs including patients treated with prostacyclin or one of its analogues for primary pulmonary hypertension and its variant which occurs with collagen vascular diseases, especially systemic sclerosis or CREST syndrome.														Adult patients with PAH (PH group 1).														Adult patients with PAH (PH group 1).														Meta-analysis of RCTs on adults with PAH  receiving any available interventions. Search extended to disease terms: pulmonary hypertension, pulmonary arterial hypertension, pulmonary artery  hypertension, pulmonary vascular disease, pulmonary heart disease, and  pulmonary cardiac disease														Patients with PAH, including IPAH, connective tissue disease, congenital heart disease. 		 												Patients with PAH		 												Patients with idiopathic or secondary PAH were included, i.e. the non-primary forms of PAH  such as chronic thromboembolic were also included; search criteria included paediatric populations (ages 10-80 years)														Meta analysis of RCTs including patients with IPAH, or PAH associated with connective tissue diseases (CTD), congenital heart disease (CHD) or HIV. Only studies that assessed hemodynamics by right heart catheterisation (RHC) were included. PAH associated with CTEPH and pulmonary hypertension secondary to heart failure were excluded.														Included RCTs in adult patients diagnosed with PAH; search terms also considered pulmonary heart disease														Adult patients (≥ 18 years) diagnosed with PAH, group 1 according to the updated PH Classification following the Fifth World Symposium on PH in 2013. The research question was explored in the following patients 1) irrespective of disease severity or etiology, 2) with FC II, 3) with FC III or IV and 4) with different disease etiology, as defined in the Dana Point 2008 Classification								 						States as stable PAH patients, however explicit details on population of interest not provided. Baseline characteristics of patients in included trial not provided to be able to determine the relevance of patient population		 												The patients investigated in the trial must be diagnosed with PAH (WHO Group I PH).														A meta analysis of all disease groups where patients receive ERAs, which includes PAH as well as CHF, COPD, IPF and SSC - as such not a distinctive PAH population														Patients with PAH, including IPAH, familial PAH, as well as connective tissue disease, pulmonary shut, portal hypertension, HIV infection and thyroid disease.														Study included RCTs in adult patients diagnosed with PAH; search strategy included wider terms as well		 												Patients were definitely diagnosed with group 1 PAH according to the clinical classification of PAH		 												Adult patients with PAH.														Study included RCTs in adult patients diagnosed with PAH; one included trial included exclusively patients with Eisenmenger syndrome																 												Adult patients definitely diagnosed as PAH according to ESC/ERS guideline.		 												Patients with PAH.

				Are any relevant interventions missing?														Study included "any PAH oral treatment of the two pre-defined therapeutic class (ERAs and PDEI) taken alone and compared to placebo". The drugs taken into account were bosentan (Endothelin A and B receptor inhibitors), sitaxsentan (selective endothelin A receptor inhibitor) and sildenafil (PDEI). No rationale given for the exclusion of oral treatments / prostanoids other than stating that prostacyclin IV administration may lead to severe side effects, which is not deemed a defendable reason for exclusion.														All relevant drug classes included, however, among prostacyclins only selective non-prostanoid prostacyclin receptor (IP receptor) agonists (sPRAs) included, i.e. epoprostenol and iloprost not included. No rationale provided for this omission.														Combination therapies only included with 2 or 3 drugs. Three classes of drugs developed and approved for PAH (PDE5, ERAs, prostanoids). RCTs with or without placebo group.				 										The Cochrane review aimed to compare any type of PDE5 inhibitors (sildenafil, tadalafil and vardenafil) by any route of administration with placebo or any other treatment used for pulmonary hypertension. However, MA was performed for PDE5I vs ERAs as direct comparison trials were found for them.														First line oral drugs for PAH; sitaxentan included in search strategy; newer therapies such as selexipag, iloprost, riociguat not available at time of study														No, all interventions approved by NICE for treatment of PAH in England were included in this multiple technology appraisal (p. 16). This, however, includes sitaxentan which has meanwhile been withdrawn		 												Macitentan, riociguat and selexipag were approved in 2013 after manuscript submission														Included interventions are limited to products approved in Canada for treatment of patients with NYHA FC II/III PAH.		 												Only ERAs were the focus on this NMA. Sitaxsentan was also considered though it is no longer an approved treatment (at time of study). Other relevant PAH-therapies, PDE-5i and prostacyclin analogs, soluble guanylate cyclase stimulators and selective prostacyclin receptor agonists were not compared.														Meta analysis of combination therapies compared to monotherapy. Included studies where patients were randomised to placebo or active therapy on the background treatment with an approved PAH therapy in a parallel group design. Three classes of drugs developed and approved for PAH (PDE5, ERAs, prostanoids). Vardenafil (not approved) included in search strategy but not in meta-analysis.		 																										A pooled analysis and a meta-regression of patient-level data from 10 randomized placebo-controlled trials previously submitted to the US Food and Drug Administration (n = 2404 patients). Interventions included prostanoids, endothelin receptor antagonists, or phosphodiesterase inhibitors. Eleven clinical trials examined 7 agents (ambrisentan, bosentan, sitaxsentan, iloprost, treprostinil, sildenafil, and tadalafil). Trials with non approved interventions/ dosages were purposely included.														The study included interventions and drug doses that were both approved and not approved.														Selexipag excluded "because the publication date of GRIPHON study was later than the predetermined time period" in the protocol														Several PAH treatments not included. No rationale provided for choice of three treatments included (bosentan, sildenafil, iloprost).		 												The focus of the NMA is on oral PAH drugs approved in Japan. Beraprost, macitentan, and riociguat were not assessed in this analysis because no trial with beraprost met the inclusion criteria, and macitentan and riociguat were not on the market at the time of data collection. In the wider context, non-oral drugs and drug approved by FDA (e.g. treprostinil) are not included in the assessment with no justification given														All US-FDA approved treatments considered		 												Based on the decision problem the authors have covered all the relevant treatments for the NO pathway. No comparison of these treatments with other treatments for PAH such as PDE-5i and ERAs.		 												ERAs (ambrisentan or bosentan or macitentan or sitaxentan) and PDE5is (sildenafil or tadalafil) in combination and as monotherapy were considered in this MA. Prostacyclins, sPRA and cGCS were not considered.		 												Newer therapies such as selexipag not available at time of study		 																										Currently licensed PAH-specific therapies, including prostaglandins (epoprostenol, iloprost, and treprostinil), endothelin receptor antagonists (ambrisentan, bosentan, and macitentan), phosphodiesterase type 5 inhibitors (sildenafil, tadalafil, and vardenafil), soluble guanylate cyclase stimulators (riociguat), and a selective IP prostacyclin receptor agonist (selexipag) were included		 												Some oral interventions sPRA (selexipag) and sGCS (riociguat) missing. Studies on sitaxsentan, a withdrawn therapy and vardenafil, an unapproved therapy, were also being searched.		 												The focus of the study is on prostacyclin and its analogues. Beraprost included but not approved for treatment of PAH in most countries		 												Study focuses on three oral drugs (ambrisentan, bosentan, and sildenafil) with justification that these are widely used and absence of head-to-head trials directly comparing these drugs. Other key interventions not considered.				 										All relevant interventions covered; Vardenafil also included which is not approved		 												Fasudil also assessed, however, this is only approved in Japan and China 														Prostacyclin and analogues, endothelin receptor antagonists, and phosphodiesterase type 5 inhibitors were included. Newer therapies such as selexipag, iloprost or macitentan not available at the time of study.														Epoprostenol (EPO), prostacyclin analogues (PCA), endothelin receptor antagonists (ETRA), and phosphodiesterase-type-5 inhibitors (PDE5-I).														Active ERAs were included, including therapies not indicated for treatment of PAH (e.g. darusentan, atrasentan, avosentan, zibosentan)				 										All relevant interventions included at the time of publication														All relevant interventions appear to be present (The intervention in the actively treated group was prostacyclin or one of its analogues, such as Iloprost, epoprostenol, treprostinil or beraprost given intravenously, subcutaneously, nebulised or orally. The control group consisted of patients receiving conventional treatment or placebo). 		 												All relevant interventions covered; vardenafil or sitaxentan or conventional therapy not specific to PAH were excluded.		 												All relevant interventions covered; vardenafil or sitaxentan or conventional therapy not specific to PAH were excluded.														Any pharmacotherapy for the treatment of PAH (from classes of prostanoids, ERAs and PDE5 inhibitors). Only data for approved medication doses were included. The only exceptions were studies that evaluated intravenous agents since the use of placebo may be considered unethical in some jurisdictions. Newer therapies were not available at the time of study.														The study reviewed any RCT comparison of active drug treatment versus placebo or of different doses of active drugs for PAH; includes drugs not indicated for treatment of PAH, e.g. beraprost, vardenafil, imatinib		 												Ambrisentan is not included in the intervention list that was approved before the time study was conducted; includes drugs not indicated for treatment of PAH, e.g. beraprost, vardenafil, imatinib; includes sitaxsentan which was removed from the market in 2010		 												Selexipag was not included in the intervention list and no justification provided for its omission														Articles of PAH specific therapy containing a placebo comparator. Although no articles with ambrisentan were included due to the absence of suitable data. The search was limited to articles using placebo as a comparator. Includes doses that were eventually not approved.														Study focuses on imatinib as add-on therapy to ERA, PDE-5i or PCA		 												Since sitaxsentan was not an intervention of interest in this review, only the placebo and bosentan groups of STRIDE-2 were included in data analysis.		 												Sildenafil, iloprost, beraprost, macitentan and selexipag were not included due to no or incomplete data from OLE studies and no stratification of patients by active and ex-placebo arm.				 										All relevant interventions covered; vardenafil also included which is not approved and a withdrawn therapy, sitaxsentan was also included in the main analysis. 														Interventions included licensed ERAs: bosentan, ambrisentan and macitentan (EU authorisation).														Study focus on prostacyclins (conventional therapy or placebo controlled study).														Study focused on oral therapies without clear rationale other than lack of published MAs specifically investigating oral therapies only; approved and non-approved formulations included		 												Only prostacyclin analogs were the focus on this NMA. Other relevant PAH-therapies, PDE-5i and ERAs, soluble guanylate cyclase stimulators and selective prostacyclin receptor agonists were not compared. Beraprost included, which is not approved for treatment of PAH in most countries.				 										Only ERAs (bosentan, macitentan and ambrisentan) were investigated.														Study focused on oral therapies without clear rationale other than lack of published MAs specifically investigating oral therapies only														Study focus on PCA				 										All relevant oral interventions (prostanoids, ERAs,  PDE-5Is, prostacyclin receptor agonists, and sGCS) included. Studies of sitaxsentan were excluded.		 

				Are any relevant outcomes missing?														Focus was stated as exercise capacity assessed by the 6-minute walk test (EC6WT); other relevant outcomes such as mortality, NYHA FC, clinical worsening, safety etc not included														The only included outcome was clinical worsening, without a rationale provided.														Main outcomes included, 6MWD, clinical worsening, NYHA functioning class and mPAP, RAP, PVR and cardiac output, SAEs, all cause mortality was also assessed.		 												Key outcomes assessed.														Outcomes limited mortality, clinical worsening and clinical improvement														All relevant outcomes were included in the evidence synthesis (p. 20)														Key outcomes assessed, with exception of clinical worsening														MA focused on 6MWD (vs placebo), BDI, NYHA functional class of PAH and the proportion of patients having clinical worsening; no consideration of mortality, safety		 		 										Key efficacy and safety endpoints included														Main outcomes included 6MWD and clinical worsening end points: death, admission to hospital for PAH deterioration, lung transplantation, and escalation of treatment. Safety outcomes also recorded.		 		 										Only safety outcome assessed was study discontinuation.														Main outcomes included 6MWD, death, lung transplantation, atrial septostomy, hospitalization because of worsening PAH, withdrawal for worsening right-sided heart failure, or addition of other PAH medications														Key PAH outcomes were included														Outcomes included 6MWD, all-cause mortality, haemodynamics, clinical worsening, SAEs														Mortality/OS not included		 												Mortality/OS and safety outcomes not included														Five major efficacy outcomes (clinical worsening, hospitalization, mortality, and improvement in functional class or 6MWD) and one safety outcome were assessed.														The study focuses on the safety outcomes only, i.e. efficacy outcomes such clinical worsening, hospitalization, mortality, and improvement in functional class or exercise capacity are not assessed.		 												Key outcomes such as WHO FC, mortality and hospitalization were not considered. 		 												Study only assessed 6MWD		 		 																								The study purposively focused on risk of clinical worsening only. Other relevant outcomes such as 6MWD, mortality/OS, safety and HRQoL were not considered.		 												Key outcomes such as WHO FC, clinical worsening were not considered. 														Key efficacy / safety endpoints considered, e.g. 6-minute walk distance [6-MWD], NYHA functional class, mean pulmonary artery pressure [mPAP], PVR, all-cause mortality		 												Key outcomes such as clincial worsening, hospitalisation are missing. Although the authors used principal component analysis to select the efficacy outcomes for assessment in the NMA.														Mortality, clinical worsening, functional class improvement, 6MWD, haemodynamic and safety outcomes included		 												Clinical worsening not assessed														Focus was stated as total mortality, NYHA class improvement, and exercise capacity assessed by the 6-minute walk test (EC6WT), without justification. Other outcomes such as clinical worsening, PAH-related hospitalisation or other safety outcomes not included.														Focus was stated as total mortality, NYHA class improvement, and exercise capacity assessed by the 6-minute walk test (EC6WT). No safety or QoL outcomes included.														Focus was stated as mortality and CVD increased risk. Other AEs were also assessed.		 												Clinical worsening and 6MWD outcomes only. Other outcomes (NT-proBNP, cardiac index, safety) were explored and described but not pooled for analysis due to restricted data.  														Key primary outcomes of 1. Exercise capacity (six minute walk) and 2. NYHA functional class and secondary outcomes of mortality, AES were included. 														Key outcomes such as WHO FC, clinical worsening were not considered. 														Key outcomes such as WHO FC, clinical worsening were not considered. However, the authors acknowledged that they chose the most common endpoints with aim to include the maximum number of RCTs into the NMA.														Focus was stated as total mortality and other clinical endpoints, including dyspnea, exercise tolerance, hemodynamics, and adverse effects. Selection of outcomes not justified.														Main outcomes included, 6MWD at baseline and at end of follow-up, and of endpoints (all-cause death, hospitalization for PAH and/or lung or heart-lung transplantation, initiation of PAH rescue. However, none of the studies reported clinical events as a primary endpoint, whilst there was no significant heterogeneity may need that results don't apply to all categories of PAH patients.														Safety outcomes not assessed. However the focus of the study was to investigate the relationship between changes of cardiopulmonary hemodynamic parameters induced by pharmacological therapies and exercise capacity and clinical events in PAH patients.		 												Key efficacy and safety outcomes were considered, 6MWD being the primary outcome of interest														Described cardiopulmonary hemodynamic changes and calculate the expected long-term benefit of therapies based on short-term hemodynamic changes. Does not report any other outcomes. Key primary outcomes of 1. Exercise capacity (six minute walk) and 2. NYHA functional class and secondary outcomes of mortality, AES were included. 														The only included outcome was 6MWD, justified as being the most commonly reported (primary) outcome in PAH RCTs; study did not attempt to provide comprehensive evidence for all outcomes but rather presents novel methodology using one illustrative endpoint as an example		 														 												The focus of the study was on 6MWD and excluded other relevant outcomes such as mortality/OS, safety and HRQoL. However authors acknowledge missing out the longer term event-based outcomes, such as clinical worsening due to definition or reporting differences				 										Key outcomes assessed.														The study was focused on an assessment of relative clinical safety of ERAs.														Main outcomes included, 6MWD, Borg dyspnea score, cardiac index, mPAP, PVR, mortality, clinical worsening and AEs.														Combined clinical worsening and all-cause mortality outcomes included and specified as outcomes of interest; other relevant outcomes not included		 												6MWD, mortality, functional class (FC) amelioration, and discontinuation were evaluated. Clinical worsening and other safety outcomes were not assessed.				 										Study focuses on the safety of ERAs only, no other outcomes considered.														All-cause mortality, clinical worsening, WHO functional class improvement, 6 MWD														Mortality, clinical worsening, 6MWD, adverse effects, haemodynamics, discontinuation due to AE		 												Key PAH outcomes were included.														OS and safety outcomes not assessed.

				Is the context (settings and circumstances) applicable?														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included. However, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem unclear; evidence base derived from RCTs, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Patient level data included.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.														Appropriateness of analytic perspective to decision problem unclear; evidence base derived from RCTs, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included in the context of Japan's health care system.														Appropriateness of analytic perspective to decision problem unclear; evidence base derived from RCTs, no explicit details of geographical and health system provided, but based on inclusion of all FDA approved drugs likely to be US focused.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs, prospective or retrospective cross-sectional studies with only ERA/PDE5I combinations vs monotherapies investigated, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included and single arm studies on CTD-PAH patients, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs, prospective or retrospective cross-sectional studies with oral therapies only included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with oral therapies only included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included. However, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs, no details of geographical and health system spread provided								 						Appropriateness of analytic perspective to decision problem unclear; evidence base derived from RCTs, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included. However, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. 		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.														Study concerned with presenting innovative/novel methodology for Bayesian NMA, as such the context is not deemed relevant		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included in the context of Canadian health care system.		 												Appropriateness of analytic perspective to decision problem is clear. RCTs with OLE follow-up were included in alignment with their hypothesis that patients with a delayed start in PAH-targeted therapy during the open-label phase would not achieve the same level of 6MWD in the long term compared with their peers who started the active treatment during the blinded phase. No details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem unclear; evidence base derived from RCTs, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem is clear. Focus on prostacyclin justified as they have played a prominent role in the treatment of PAH. 														Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with ERAs only included, no details of geographical and health system spread provided.														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included. However, no details of geographical and health system spread provided														Appropriateness of analytic perspective to decision problem clear; evidence base derived from RCTs with a range of interventions included. However, no details of geographical and health system spread provided		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with oral therapies only included, no details of geographical and health system spread provided.		 												Appropriateness of analytic perspective to decision problem is clear. Evidence base derived from RCTs with a range of interventions included, no details of geographical and health system spread provided.

				Is the rationale for the study and the decision problem clearly stated and justified?														Decision problem was stated clearly, but it is unclear why prostacyclins / IV treatments were excluded. Safety concerns around IV products would in fact support inclusion in the evidence synthesis to confirm any significant differences between routes of administration / drug classes.														Decision problem not explicitly stated. The only rationale given is that "No meta-analysis for indirect comparisons has been conducted to study the effectiveness of treatments for pulmonary arterial hypertension (PAH)."														Decision problem was stated clearly (meta analysis of RCTs to assess the  efficacy and safety of combination therapy in PAH, and to lay the theoretical foundation for treatment).		 												Decision problem was stated clearly (to determine the efficacy of PDE5I for pulmonary hypertension including PAH (group 1) in adults in order to guide patient preference, clinician treatment choices, and guidelines for policymakers.) and justified. 														Decision problem not stated clearly and explicitly; rationale for focus on oral therapies not justified														Decision problem was stated clearly (p. 15). The relevance of study purpose is clearly stated and mandated by the NICE TA.		 												Decision problem was stated clearly (to evaluate the intermediate and long-term comparative effectiveness and safety of monotherapy vs combination therapy for PAH using endothelin receptor antagonists, phosphodiesterase inhibitors, or prostanoids) and justified.														Decision problem was stated clearly. The relevance of study purpose is  clearly stated.  The aim was to provide data for a population based cost minimization analysis (CMA) on multiple oral PAH therapies currently available in Canada, based on an assumption of clinical equivalence of available products.		 												Decision problem stated (to compare the four ERA drugs so that the most appropriate and efficacious therapy for PAH patients can be identified), however, rationale for focus on ERA only not described/justified.														Decision problem was stated clearly (meta analysis of RCTs assessing the  efficacy and safety of combination therapy vs monotherapy in PAH).		 												Decision problem was stated clearly (to perform an updated meta-analysis given a previous meta-analysis comparing CT vs MT with pulmonary vasodilators failed to demonstrate a clear reduction in clinical worsening events) and justified.														Decision problem was stated clearly (validate the difference in 6MWD as surrogate endpoint against the probability of a clinical event in PAH trials) with the focus on 10 randomized placebo-controlled trials previously submitted to the US FDA														Decision problem not explicitly stated, rationale was to conduct a more comprehensive MA with a more homogenous evidence base than Macchia 2007. The relevance of study purpose is  clearly stated.														Direct head-to-head comparisons of targeted drugs are lacking and traditional meta-analyses do not allow adequate assessment of the comparative effectiveness of all therapy regimens. There is a need to evaluate which drug or therapy regimen could provide the best efficacy for PAH patients among four targeted drugs and their combination therapies. 														Decision problem was stated clearly (meta analysis of RCTs assessing the efficacy and safety of treating PAH with inhaled iloprost, oral bosentan and sildenafil) but not justified; no rationale for choice of treatments														Decision problem was stated clearly (to evaluate the relative effectiveness among oral PAH medications, combining the RCTs) without justification on limiting interventions to oral therapies.														Decision problem not explicitly stated. Rationale given as limited evidence from head-to-head RCTs and limitations of conventional meta-analysis in allowing comparison of all available therapies with one another.														Decision problem was stated clearly (given that riociguat, tadalafil or sildenafil target the same pathway and cannot be combined, thorough comparison of their respective safety profiles may guide clinicians in choosing the most appropriate one) and justified.		 												Decision problem was stated clearly (to evaluate the effect of an ERA and PDE5I combination in patients with PAH in light of inconclusive evidence regarding the benefits of this combination) and justified. Rationale for focus on ERA/PDE5I was the wide use of this combination clinical practice.		 												Decision problem was stated clearly (to evaluate the effect of each PAH agent on exercise capacity in patients with CTD-PAH compared with patients with all forms of PAH) and justified.		 												Decision problem was stated and justified clearly (to assess the efficacy of combination of PAH-specific therapies compared with monotherapy in light of inconclusive evidence regarding the benefits of combination therapy, and with the publication of large-scale, long-term, randomised controlled trials with event-free survival as the primary efficacy outcome).														Decision problem (to assess whether trial duration influenced the relative and absolute risk of worsening in RCTs comparing combination therapy of PAH-specific therapies vs monotherapy) is clear with justification of choice of an outcome. 		 												Decision problem was stated clearly (to compare the effects of different oral treatments on the exercise capacity and the hemodynamics parameters in SSc-PAH patients) and justified. Rationale for focus on oral therapies only was the risk associated with IV therapies.														Decision problem was stated clearly (to evaluate the effect of PA specific treatment with prostacyclin and its analogues) however not justified why other relevant PAH therapies were not compared.								 						Decision problem was stated clearly (to combine three analysis methods, such as formal adjusted indirect comparison, meta-analysis, and principal component analysis, to analyse the treatment options for PAH patients) and justified. However, rationale for focus on oral therapies only not described/justified.														Decision problem (a NMA conducted to compare the efficacy and tolerability of various therapies and combinations for PAH) is clear but not explicitly stated. Rationale for NMA based on limitations of previously published MAs. 														Decision problem (to evaluate the efficacy and safety of PAH-specific therapy on PAH patients, especially to address separately for PAH-specific monotherapy and combination therapy) is clear.														To assess the cumulative benefits of interventions on relevant clinical outcomes—particularly overall mortality.														To provide a comprehensive systematic review of the current evidence that clinical trials have gathered to date and to recommend alternative strategies for the future development of therapies in PAH - no further specification of research question provided, nor a justification														Decision problem stated as confirming whether ERAs increased CVD risk and mortality. The relevance of study purpose is clearly stated.		 												The efficacy of combination therapy in patients with CTD-PAH alone, particularly for those with SSc- PAH, remains unclear. Findings from the previous  observational studies and small-scale RCTs are available but are not always consistent and large-scale RCTs that evaluate the therapeutic efficacy of combination therapy in CTD-PAH are rare.														Decision problem was stated clearly. The relevance of study purpose is clearly stated.														Decision problem was stated clearly (to assess the comparative efficacy of PAH-specific drugs as add-on therapies in patients pretreated with other
PAH-specific drug(s) by developing a Bayesian network meta-analysis) and justified.														Decision problem was stated clearly (to develop a Bayesian network meta-analysis model to assess the comparative efficacy of drug therapies specific for PAH in treatment-naive patients) and justified.														To assess the cumulative benefits of interventions on relevant clinical outcomes—particularly overall mortality. It sought to improve on previous meta-analyses by addressing their methodological shortcomings.														Decision problem was stated and justified clearly (whether improvement in 6MWD reflects incidence of clinical events in patients with PAH)														Decision problem was stated clearly (to investigate the relationship between changes of cardiopulmonary hemodynamic parameters induced by pharmacological therapies and exercise capacity and clinical events in PAH patients) and justified		 												Decision problem (to conduct meta-analysis of active monotherapies and placebo in patients with PAH to determine whether newer data update the evidence synthesis with respect to clinical and functional outcomes and mortality) is clear with consideration of relevant clinical short and long term outcomes. 														Decision problem clear but not stated explicitly. The study purpose is clearly stated and justified.														Rationale given is that it is sometimes not possible to perform NMA as evidence networks restricted to RCTs may be disconnected, hence authors propose a Bayesian NMA model that allows to include single-arm, before-and-after, observational studies to complete these disconnected networks, using PAH as an illustrative example														Decision problem was stated clearly and justified. The study aimed assess the efficacy, safety, and cost-effectiveness of 1) monotherapy with macitentan or riociguat comparted with each other or with a PDE-5 inhibitor, another ERA, or a prostanoid, 2) dual (add-on) combination therapy involving either a PDE-5 inhibitor, an ERA, an sGC stimulator, or a prostanoid versus monotherapy or dual (add-on) combination therapy 3) triple (add-on) combination therapy involving either a PDE-5 inhibitor, an ERA, an sGC stimulator, or a prostanoid versus dual (add-on) combination therapy.				 										Decision problem was stated (meta analysis of RCTs assessing the 6MWD in patients treated with PAH targeted therapies to assess the impact of treatment delay in stable patients with PAH) but not justified the choice of outcome		 												Decision problem was stated clearly (to perform a comprehensive network meta-analysis, update former ones with high-quality randomized controlled trials (RCTs), more interventions and more endpoints involved, to solve the existing contradictions and provide a more convincing guideline for clinical practice of PAH) and justified.														Decision problem is stated but rationale not clearly described/justified, supposedly investigating clinical safety of ERAs in view of the withdrawal of sitaxentan due to safety concerns														Decision problem clear (meta analysis of RCTs assessing the  efficacy and safety of prostacyclins in PAH) but not stated explicitly.														Decision problem stated; study focused on oral therapies without clear rationale other than lack of published MAs specifically investigating oral therapies only		 												Decision problem (to determine the most suitable prostnoid-associated regime for patients with moderate/advanced PAH) is clear but rationale for focus on PCA not described/justified.								 						Decision problem was stated clearly (to assess the ERAs safety in PAH patients in the absence of head-to-head comparisons) and justified. However, rationale for focus on ERA only not described/justified other than a reference to the withdrawal of sitaxsentan from the market following safety concerns.														Decision problem stated; study focused on oral therapies without clear rationale other than lack of published MAs specifically investigating oral therapies only														Decision problem stated; study focused on prostanoid therapies without clear rationale or justification								 						Decision problem was stated clearly (to determine whether the benefits of oral targeted therapies on key PAH outcomes) and justified. However, rationale for focus on oral therapies only not described/justified.														Decision problem was stated clearly (to evaluate the effect of combination therapy on exercise capacity (measured with 6MWD and clinical worsening in PAH patients) and justified.

				Is the decision problem, population, selection of comparisons and outcome selection compatible with present clinical practice and treatment guidelines?														Study focused on systemic sclerosis-related PAH; evidence synthesis included studies of sitaxentan which has been withdrawn; full set of relevant therapies available for treatment of PAH not included; mortality not assessed														Population OK; epoprostenol and iloprost omitted from analysis without justification; side-by-side comparison of drug classes ERA, PDE-5i and PCA not fully aligned with clinical practice (initial monotherapy typically ERA or PDE-5i); essential outcomes such as mortality, FC, 6MWD not included														Population OK; study was published in 2011 and included majority of approved interventions. Newer studies (e.g. GRIPHON, SERAPHIN, AMBITION) not published at time of study.		 												Population OK; key outcomes assessed. The Cochrane review aimed to quantify any potential benefit for PDE5 inhibitors in people with PAH in terms of key outcomes, and to balance this against any potential treatment harms, in order to guide patient preference, clinician treatment choices, and guidelines for policymakers.														Newer therapies such as selexipag, iloprost, riociguat not included/available at time of study; comparison of ERA/PDE-5i and PCA not fully aligned with current clinical practice														Population OK; evidence synthesis included studies of sitaxentan which has been withdrawn; newer therapies not available at time of study; essential outcomes including mortality included, but newer long-term event-driven studies were not published at time of study		 		 										Population OK; key outcomes assessed; newer therapies such as macitentan, riociguat and selexipag not included as not available at time of study; side-by-side comparison of ERA/PDE-5i with PCA not fully aligned with current clinical practice.														Population OK; evidence synthesis included studies of sitaxentan which has been withdrawn; focus on ERAs and PDE-5is; newer therapies incl. tadalafil and macitentan not available at time of study; mortality not assessed		 												Population: OK; key efficacy and safety outcomes included; sitaxsentan was also evaluated which had been withdrawn at the time of study. Other relevant PAH-therapies, PDE-5i and prostcyclins were not compared.														Decision problem relevant; limited information on study populations, though included studies are relevant PAH populations; several newer studies/therapies not available at time of study (e.g. GRIPHON, AMBITION, SERAPHIN); outcomes OK		 												Population: OK; decision problem relevant; assessment of all the treatments that align with newer clincial practice (incl. newer event-driven trials), however pooled as combination vs mono therapy; outcomes OK (discontinuation only safety outcome)														Decision problem was not directly linked to establishing relative efficacy and safety of PAH therapies; relevant patient populations; study was published in 2012 and included and included approved as well as - purposively - non-approved interventions (e.g. sitaxsentan); newer therapies missing (e.g. selexipag, macitentan, riociguat). Study based on FDA submissions.														Population OK except for inclusion of 1 study with patients with inoperable chronic thrombo-embolic pulmonary hypertension; newer therapies not available at time of study; all active therapies lumped together and as such not relevant for clinical decision-making; essential outcomes including mortality included, but newer long-term event-driven studies were not published at time of study														Population OK (AIR included patients with CTEPH); outcomes included key endpoints such as 6MWD, all-cause mortality, haemodynamics, clinical worsening, SAEs; side-by-side comparison of ERA/PED-5i with PCA not consistent with clinical practice														Population OK; random unjustified therapy selection (one each of ERA, PDE-5i, PCA) misaligned with clinical practice newer; no assessment of mortality		 		 										Population: OK, however in one study, PAH subtype was unknown in 4% patients; no assessment of mortality/OS and safety endpoints; assessment of  the treatments that align with Japan's clincial practice, however, macitentan and riociguat missing due to lack of data at the time of study as acknowledged by the authors.														Population focused on group 1 pulmonary hypertension, search criteria allowed inclusion of trials with patients aged 12 and over; relevant outcomes included; comparisons of ERA/PDE-5i with PCA not fully aligned with clinical practice		 												Population: OK (PAH patients only considered in the sensitivity analysis); no assessment of efficacy endpoints; no assessment of all relevant treatments that align with newer clincial practice or guidelines		 												Population OK; some key outcomes assessed; no assessment of other combination therapies (e.g. combination therapy regimen including a drug targeting the PGI2 pathway) that align with newer clinical guidelines. 		 		 										Population: OK; no assessment of mortality/OS, clinical worsening and safety endpoints;  assessment of treatments that were approved at the time of the study align with up-to-date ESC guidelines; side-by-side comparisons of ERA/PDE-5i and PCA not fully aligned with current clinical practice		 												Population: OK; assessment of relevant endpoints; assessment of treatments that align with newer clincial practice; side-by-side comparison of ERA/PDE-5i and PCA not fully aligned with current clinical practice														Decision problem not directly linked to establishing relative efficacy and safety of PAH therapies; Population: OK; currently approved treatments were assessed; no assessment of other relevant outcomes such as 6MWD, mortality and safety.		 												Population OK; some key outcomes assessed; no assessment of intravenous, inhaled, or subcutaneous targeted therapies and other oral therapies (selexipag, riociguat) that align with newer clinical guidelines. 		 												Population: in 2 of 14 trials, populations included patients with PAH before cardiac surgery or following pulmonary endarterectomy; assessment of relevant endpoints; no assessment of other drug class (e.g. ERAs, PDE-5i) that align with newer clinical guideline. 				 										Population OK; some key outcomes assessed; no assessment of intravenous, inhaled, or subcutaneous targeted therapies, prostacyclin, sGCS or sPRA that align with newer clinical guideline. 		 												Population: OK but unclear if patients other than PAH were included in the trials; current treatments in the guideline were assessed, although comparison of ERA/PDE-5i with PCA not fully aligned with clinical practice; assessment of relevant outcomes such as 6MWD, clinical worsening, mortality and safety.		 		 										Population: OK; assessment of relevant endpoints, though clinical worsening was not included; Fasudil also included as intervention, although this is only approved in Japan and China and not recommended in the current ESC guideline; comparisons of ERA/PDE-5i with PCA not fully aligned with current clinical practice														Population includes CTD and TED etiologies; placebo comparisons of PCA, ERA and PDE-5i at class level not fully aligned with current clinical practice														Population OK; newer therapies not available at time of study; side-by-side comparison of drug classes ERA, PDE-5i and PCA not fully aligned with clinical practice (initial monotherapy typically ERA or PDE-5i); essential outcomes including mortality included, but newer long-term event-driven studies were not published at time of study														Decision problem only relevant for clinicians selecting ERA therapy based on safety only; population not PAH-specific; focus on ERA therapies and safety outcomes only				 										Population focused on CTD-PAH; relevant outcomes such as mortality, PAH-related hospitalisation omitted; comparisons of ERA/PDE-5i with PCA not fully aligned with clinical practice														Population OK; Cochrane review focused on PCA; essential outcomes including mortality included, but newer long-term event-driven studies were not published at time of study		 												Population OK; some key outcomes missing with no justification provided.		 												Population OK; some key outcomes missing with justification provided; side-by-side comparison of ERA/PDE-5i with PCA not fully aligned with current clinical practice.														Population OK. Study was published in 2010 and included majority of approved interventions. Compared to current guidelines it included non-approved PCA beraprost and withdrawn ERA sitaxentan and no combination therapies. 														Decision problem not directly linked to establishing relative efficacy and safety of PAH therapies; study includes non-approved interventions (sitaxsentan, beraprost) and is missing more recently available therapies (e.g. selexipag, macitentan, riociguat); outcomes focused on 6MWD and correlation with clinical events (all-cause death, hospitalisation for PAH and/or lung or heart-lung transplantation, initiation of PAH rescue therapy)		 												Decision problem was not directly linked to establishing relative efficacy and safety of PAH therapies; Population: OK; no assessment of safety endpoints; no assessment of treatments (selexipag, riociguat) that align with newer clinical guideline due to the timing of the study; ambrisentan is not included in the intervention list that was approved before the time study was conducted; includes drugs not indicated for treatment of PAH, e.g. beraprost, vardenafil, imatinib; includes sitaxsentan which was removed from the market in 2010		 												Population: Besides idiopathic and associated PAH, chronic thromboembolic patients were also considered; assessment of  relevant clinical outcomes such as 6MWD, mortality and safety, however no justification given in the exclusion of selexipag from the list of interventions studied and beraprost included which has been approved in Japan and Korea only. Combination therapies were also excluded without justification.														Population OK. Study was published in 2010 and included majority of approved interventions. Compared to current guidelines it Included non-approved PCA beraprost and withdrawn ERA sitaxentan. Combination therapies were excluded. Ambrisentan was not included due to the absence of suitable data. Side-by-side comparisons of ERA/PDE-5i and PCA not fully aligned with current clinical practice.														Authors stress that their comparison should be viewed as illustrative and should not be used to guide clinical practice		 		 										Population: OK; assessment of all relevant outcomes and treatments study approved at the time of the study align with newer clinical guideline; newer therapies such as macitentan, riociguat and selexipag not included as not available at the time of study; side-by-side comparison of ERA/PDE-5i with PCA not fully aligned with current clinical practice				 										Population: stated as stable patients but unclear if patients other than PAH were included in the trials; current treatments in the guideline were assessed however some treatments were excluded due to no or incomplete data and lack of stratification of patients by active vs ex-placebo arm in the OLE of trials; no assessment of relevant outcomes such as clinical worsening, mortality, safety and HRQoL.				 										Population OK; key outcomes assessed; unapproved vardenafil and withdrawn sitaxsentan included in the main analysis; side-by-side comparison of ERA/PDE-5i with PCA not fully aligned with current clinical practice.														Decision problem only relevant for clinicians selecting ERA therapy based on safety only; population not PAH-specific; focus on ERA therapies and safety outcomes only														Decision problem clear and relevant, although analysis not limited to high risk patients as considered for PCA in current ESC guidelines; populations relevant though with heterogenous etiologies; study includes PCA-approved interventions and also beraprost which is  not approved.; outcomes OK														Population OK; non-oral therapies omitted from analysis without clear justification; side-by-side comparison of drug classes ERA, PDE-5i and PCA not fully aligned with clinical practice (initial monotherapy typically ERA or PDE-5i); outcomes other than CCW and mortality not included		 		 										Population: OK; no assessment of clinical worsening and safety endpoints. Other relevant PAH-therapies such as PDE-5i and ERAs and combination therapies were not compared.						 								Population OK; only specific safety outcomes assessed; no assessment of other drug classes (e.g. PGI2, PDE-5i) that align with newer clinical guideline. 														Population OK; non-oral therapies omitted from analysis without clear justification; side-by-side comparison of drug classes ERA, PDE-5i and PCA not fully aligned with clinical practice (initial monotherapy typically ERA or PDE-5i)														Population OK; focus on PCA without clear justification; focus on PCA could be justified if focus on high-risk patients had been considered or at least discussed (see ESC guidelines)		 												Population OK; key outcomes assessed; no assessment of intravenous, inhaled, or subcutaneous targeted therapies that align with newer clinical guidelines. 		 		 										Population: OK; no assessment of OS and safety endpoints; assessment does not include newer treatments that were not available at the time of study; sitaxsentan also assessed which was removed from the market in 2010; side-by-side comparisons of ERA/PDE-5i and PCA not fully aligned with current clinical practice
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				Did the researchers attempt to identify and include all relevant randomized controlled trials?**
** To help answer this specific item, one can think of the following sub-questions:
-Did the search strategy target randomized controlled trials between all interventions of interest?
-Were multiple databases searched (e.g. MEDLINE, EMBASE, Cochrane Central Registry of Trials)?
-Would review selection criteria admit all randomized controlled trials of interest (if identified by the literature search)?														Medline, EMBASE, and Cochrane Trials Register databases were searched for RCTs of interventions listed above. Several conference abstract archives were also searched. There was no language limitation. 														Literature search conducted in PubMed only; single search term ("pulmonary hypertension" OR "pulmonary arterial hypertension") employed in combination with the filter "randomized controlled trials". PICOS not provided														PubMed, EMBASE and Cochrane Library were searched. Previous review and reference lists from identified articles were also searched without language and time limitation. 		 												Medline, Embase, Cochrane databases, clinicalrrials.gov and WHO International Clinical Trials Registry Platform were searched. The authors also searched for hand searched conference abstracts and grey literature through the CENTRAL database.														Medline, EMBASE, and Cochrane Controlled Trials Registry searched, although no reference to searching grey literature.														Wide range of sources were utilised including Medline, EMBASE, and Cochrane Trials Register databases were searched for RCTs of interventions listed above. Grey literature was also reviewed. There was no language limitation. 		 												MEDLINE, EMBASE, and the Cochrane Database of Systematic Reviews were searched. CENTRAL, a database recommended by systematic review guidelines, was not searched.														Wide range of sources were utilised including Medline, EMBASE,  Cochrane Trials Register databases and Google Scholar were searched for RCTs of interventions listed above. 		 												Relevant studies were searched and selected from online databases including PubMed, Embase, and Cochrane Library without any restriction on language. The authors also examined the reference list for each relevant study and update our literature at the end of the research project.														Medline, EMBASE and Cochrane Library were searched. Previous review and reference lists from identified articles and guidelines were also searched without language but with a time limitation. Conference abstracts were excluded.		 												MEDLINE, EMBASE, and the Cochrane Library were searched for published data. Retrieved article references, conference abstracts from relevant scientific meetings, and the clinicaltrials.gov website were also searched manually.														A literature search of published articles was not completed as only relevant FDA submitted trials were searched for and included.														Only Medline database was searched. English language articles were included.		 												Medline, EMBASE, and Cochrane Controlled Trials Registry searched														MEDLINE, Biosis previews, CNKI AND EMBASE were searched. Manual retrieval, including retrieving the compilation of academic conference articles and dissertations.		 												Data were collected from the Cochrane Central Register of Controlled Trials (CENTRAL) and Ichushi- Web. Medline and Embase, two key databases recommended in the review guidelines were not searched														Medline, EMBASE, CENTRAL, CDSR, DARE, Web of Science, CINAHL and ClinicalTrials.gov searched, search strategy provided in the supplement.		 												MEDLINE, ClinicalTrials.gov, the Cochrane Library, and the reference lists of all included studies were searched. Embase was not searched which is a key database recommended in the Cochrane's handbook.				 										PubMed, Cochrane database and the International Clinical Trials Registry Platform were searched. Embase, a key database recommended by the Cochrane collaboration, is missing.		 												MEDLINE, EMBASE and BIOSIS for English-language full-text articles were searched. Additional studies were identified through manual searching.		 												MEDLINE, Embase, and the Cochrane Library for randomised controlled trials investigating combination therapy versus monotherapy with PAH specific therapies for patients with PAH were searched. Bibliographies of each of the included studies and any review articles that were retrieved were also searched. The grey literature were explored by hand-searching the conference abstracts of the American Heart Association, American College of Cardiology, European Society of Cardiology, American Thoracic Society American College of Chest Physicians, European Respiratory Society, and British Thoracic Society. No restriction by English language.														MEDLINE, Embase, and the Cochrane Library were systematically searched. Additional articles using the bibliographies of each included study and any review articles were retrieved. In addition, the gray literature was explored by hand searching the abstracts of relevant conferences. Non-English articles were translated to English.		 												Major databases Pubmed (MEDLINE), EMBASE, Cochrane Library (CENTRAL) and unpublished clinical trials in the website (www.clinicaltrials.gov) were searched.		 												The databases searched included PubMed, MEDLINE, ISI Web of Science, EMBASE, and the Cochrane Library. Reference lists of all eligible articles and previous systematic reviews were hand-searched for other relevant papers.		 												MEDLINE, EMBASE, CNKI, WANFANG, and Cochrane Library were searched. 		 												A systematic literature search was conducted in electronic databases including PubMed, Embase, and Cochrane Library		 												Databases including PubMed, Embase, the Cochrane Library, and ClinicalTrials.gov were searched supplemented by manual search of  bibliographies of included articles and related reviews to identify other potentially eligible trials.														Medline, EMBASE, and CINAHL databases were searched for RCTs of interventions listed above. The Cochrane Controlled Trials Registry searched and ClinicalTrials.gov website for ongoing/completed trials were not searched.														Medline, EMBASE, and CINAHL databases were searched for RCTs of interventions listed above in English. The Cochrane Controlled Trials Registry searched and ClinicalTrials.gov website for ongoing/completed trials were not searched. Grey literature and cross referencing of included studies were not mentioned.														Medline, EMBASE, and Cochrane Controlled Trials Registry searched and ClinicalTrials.gov website for ongoing/completed trials.		 												Cochrane Library, MEDLINE, PubMed, and EMBASE were searched accompanied by grey literature search														The Cochrane Central Register ofControlledTrials (CENTRAL), MEDLINE AND EMBASE were searched. Handsearches of abstracts from meetings of the American and British Thoracic Societies, and the European Respiratory Society were conducted. Bibliographies of retrieved papers were checked to identify relevant crossreferences. Drug companies were contacted for relevant trial data (published and unpublished).														PubMed, Embase, Cochrane Library and ClinicalTrials.gov. were searched. All search hits were first filtered to hits available in English language.														PubMed, Embase, Cochrane Library and ClinicalTrials.gov. were searched. All search hits were first filtered to hits available in English language.														An SLR using Medline, EMBASE, and The Cochrane Controlled Trials Registry was completed.  Cross referencing of included studies and major review articles was conducted. Conference abstracts were also reviewed. No language restriction was applied. The literature search, data abstraction, and methodologic grading were performed independently by two authors using a predefined standardized  data abstraction form. 														A literature search was completed in Medline, Cochrane, ISI Web of Science and SCOPUS database. Embase was not searched. 		 												The MEDLINE, Cochrane database, ISI Web of Science and SCOPUS database were searched for articles published in all languages. Embase, one the key databases recommended by the review guidelines was not searched.		 												A comprehensive literature search was conducted in MEDLINE, EMBASE, and the Cochrane collaboration for all RCTs evaluating pharmacotherapeutic monotherapy for treatment of PAH.														MEDLINE AND EMBASE were searched. Bibliographies of retrieved papers, practice guidelines and SLRS were checked to identify relevant cross references.														Literature search conducted in MEDLINE, EMBASE and the Cochrane Central Register of Controlled Trials databases; PICOS criteria were followed and a quality assessment was performed according to the NICE checklist for RCTs; details of the PICOS terms reported; search terms included a combination of free-text and thesaurus terms relevant to PAH, ERA, prostacyclins, PDE5i, and RCTs, although case-control and cohort studies were also included; PRISMA diagram presented		 												MEDLINE with in-process records and daily updates, Embase, CENTRAL and PubMed were searched for the systematic review. Retrieval was not limited by publication date but was limited to English language results. Grey literature (literature that is not commercially published) was identified by searching relevant websites from the following sections of the Grey Matters: A Practical Search Tool for Evidence-Based Medicine checklist. Google and other Internet search engines were used to search for additional web-based materials. These searches were supplemented by reviewing the bibliographies of key papers and through contacting appropriate experts.		 						 						Pivotal RCTs with OLE for each of the approved PAH targeted therapies were identified. Details on the search strategy and databases searched are not provided		 												Available RCTs were searching in databases including PubMed, Embase, Cochrane Library and clinicaltrials.gov were searched. Each mentioned trial in each meta-analysis or systematic review was also retrieved manually.														Medline, EMBASE, and Cochrane Controlled Trials Registry searched and ClinicalTrials.gov website for ongoing/completed trials.														Pubmed and EMBASE were searched. Other relevant databases/sources not considered.														MEDLINE,EMBASE, and the Cochrane Central Register of Controlled Trials were searched for relevant articles up to April 2014. Randomized, double-blind, parallel-group clinical trials that compared oral agents with placebo were selected. Data for
populations, interventions, and outcomes were extracted independently by 2 investigators, and disagreements were resolved by consensus. Quality assessment was performed using the Cochrane risk-of-bias tool.		 												RCTs related to epoprostenol, beraprost, treprostinil, and iloprost were systematically retrieved from PubMed, Embase, Cochrane library, and CNKI supplemented by manual search of additional relevant references from identified articles.		 												Medline, Embase, and Cochrane Library electronic databases were comprehensively searched to identify all potential eligible studies. Additionally, unpublished data were identified from the website of ClinicalTrials.gov. The bibliographies of published trials as well as the systematic reviews were also scrutinized to identify any potentially relevant articles.														Searches conducted in PubMed, EMBASE, the Cochrane Library, previous reviews and reference lists from identified articles with the strategy of using the term “pulmonary hypertension” with an RCT filter														Searches conducted in PubMed, EMBASE, the Cochrane Library, with the strategy of using the term “pulmonary hypertension” paired with following: prostanoid or epoprostenol or prostacyclin or Flolan or iloprost or Ventavis or Remodulin or treprostinil or beraprost; RCT filter applied		 												PubMed, EMBASE, the Cochrane Library, previous reviews, and reference lists from identified articles were searched.		 												PubMed, Cochrane Library, Embase, reviews, and reference lists of relevant papers searched. However Medline, a key database recommended by review guidelines was not searched.

				Is the search strategy technically adequate and appropriately reported? (as complement to question "Did the researchers attempt to identify and include all relevant randomized controlled trials?")														Brief information on the key terms were reported. PICOS criteria were reported in detail.														Not all relevant databases considered; inadequate search strings														Key words were included in the text, no full search terms were reported.		 												Full search strategy was provided and no restriction on language of publication.		 												No reporting of search strings.														Full search strings were reported. PICOS criteria were reported in detail.		 												Search strategy is provided in the full report and is adequate.														A brief list of key terms were included but full search strings not reported. Unclear whether only umbrella EGR term just used or if specific generic/brand terms for EGRs were included. 														Only  brief key words were provided.														Key words were included in the text, no full search terms were reported.		 												Search strategy provided in the supplementary. Search string is not adequate as subject headings are not included.														NA														Key terms or search strings not provided		 																										Only very brief key words were included.		 												Brief key words provided. Unclear if they carried out the search including controlled vocabulary terms.														The search strategy is technically adequate and appropriately reported, searches were rerun near the time of submitting the manuscript.		 												Search strategies provided in databases are appropriate but not adequate due to omission of Embase database.								 						Full search strategy not provided.														Brief keywords provided.		 												Search strategy provided in the appendix is adequate														Search strategy is provided								 						Brief keywords provided, full search strategy not provided.														Brief keywords provided.								 						Brief keywords provided, however, full search strategy not provided. The publications were limited to Chinese or English language only.		 												Brief information on the key terms were reported. PICOS criteria were reported in detail.														Only  brief key words were provided.														No information on key terms or full search strings were reported. No information on the SLR process was reported.														No information on key terms or full search strings were reported. No information on the SLR process was reported.														A brief list of key terms were included but full search strings not reported. Unclear whether only umbrella EGR term just used or if specific generic/brand terms for EGRs were included. References of pertinent articles were reviewed.		 						 						The search strategy is technically adequate and appropriately reported														Full search strings and PICOS criteria were provided.		 												Brief keywords provided, full search strategy not provided.		 												Brief keywords provided, full search strategy not provided.														Full search strings were reported.														Key words were included in the text, no full search terms were reported.		 						 						Brief keywords provided.		 						 						Only  brief key words were provided.														A summary of search terms was provided in the article text.														See above														The search strategy consisted of both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. The search strategy is provided in the appendix and is adequate. 		 												Details on the search strategy and databases searched are not provided								 						Brief keywords provided, full search strategy not provided.														A brief list of key terms were included but full search strings not reported. References of pertinent articles were reviewed.														Key words were included in the text, no full search terms were reported.														See above														Only  brief key words were provided.		 												Details of search strategies provided and they are adequate and appropriately reported.														See above														See above								 						A key word stated, however search strategy not provided. No language restriction was applied.														Brief keywords provided.

				Is the proposed methodology relevant for the given decision problem?														Decision problem  stated, approach is appropriate. 														Decision problem not explicitly stated; approach generally appropriate. 																 												Decision problem stated, methodological approach is relevant but not justified.		 												Decision problem not clearly stated but article provided brief information on search methodology.														The methodology was appropriate at the time of analysis		 												Decision problem stated, methodological approach is relevant but not justified. 														Decision problem stated, approach is appropriate		 												Both MA and NMA were performed														Decision problem stated, methodological approach is relevant and justified.		 												Decision problem stated, methodological approach is relevant and justified.														Decision problem stated, methodological approach is relevant. Deidentified individual patient data for all participants in phase 3 placebo-controlled randomized trials submitted to the FDA through 2008 that tested prostanoids, endothelin receptor antagonists, or phosphodiesterase inhibitors were included in a pooled analysis. Second, to identify a threshold effect for the  6MWD that indicated a statistically significant reduction in clinical events,  a meta-regression was conducted among 21 drug/dose-level combinations.														Decision problem stated, although approach taken is only briefly reported.		 																										Decision problem stated, methodological approach is relevant but not justified.														Decision problem stated, methodological approach is relevant but not justified.																 												Decision problem stated. Authors conducted a meta-analysis of safety data extracted from randomized controlled trials. Second, a disproportionality analysis of data from VigiBase, the World Health Organization’s global database of individual case safety reports, was conducted to compare the safety profiles with real-life data. 		 												Decision problem stated, methodological approach is relevant but not justified.														Decision problem stated, methodological approach is relevant but not justified.		 												Decision problem stated, methodological approach is relevant but not justified																 												Decision problem stated, methodological approach is relevant but not justified.														Decision problem stated, methodological approach is relevant but not justified.		 												Decision problem stated, methodological approach is relevant and justified.		 												A random-effect Bayesian model was chosen to perform a NMA.		 												Decision problem stated, methodological approach is relevant for the decision stated. Individual drugs within the classes were not compared for which NMA would have been appropriate																												Decision problem  stated, approach is appropriate. 														Decision problem stated. 				 										The aim of the study was to determine the efficacy of combination therapy versus monotherapy, however some of the included studies have background therapy given in both control and intervention arms so essentially comparison was between an active treatment vs placebo and not combination therapy vs monotherapy.														Decision problem  stated, approach is appropriate. 														Decision problem stated, methodological approach is relevant and justified. 														Decision problem stated, methodological approach is relevant and justified. 														Decision problem not stated explicitly; approach is appropriate. 														Decision problem stated, methodological approach is relevant.														Decision problem stated, methodological approach is relevant but not justified.														A Bayesian MTC network meta-analysis using Markov chain Monte Carlo analysis was used to construct the evidence network and evaluate direct and indirect treatment effects of different drugs.																												Proposed methodology deemed relevant for the study objective (rather than decision problem), i.e. presentation of methodology to allow inclusion of different study types in Bayesian evidence synthesis														Decision problem stated, methodological approach is relevant and justified. Direct pairwise meta-analyses were performed for all outcomes, to obtain summary estimates for outcomes that were not analyzed by network meta-analysis (NMA) and to assess consistency of findings when NMA was undertaken. Due to the lack of head-to-head comparisons, NMA was conducted to compare treatments that may not have been compared directly.		 												An MA was conducted to compare treatment effects in patients receiving earlier treatment with delayed treatment according to the decision problem. 		 												Decision problem stated, methodological approach is relevant but not justified.														Decision problem briefly stated. Article provided brief information on search methodology.														Decision problem clear but not explicitly stated, methodological approach is relevant and justified.																 												Pair-wise meta-analysis was conducted followed by NMA in order to produce a mesh-like diagram based on incorporated studies to compared four prostacyclin analogs.		 												Decision problem stated, methodological approach is relevant but not justified.																														 												Decision problem stated, methodological approach is relevant but not justified.														Decision problem stated, methodological approach is relevant but not justified.

				Do some trials include patients outside the target population? If so, is this adequately justified?														Studies included idiopathic patients, secondary to CTD or congenital heart disease																												Patients were predominantly diagnosed with iPAH but one trial that enrolled only patients with Eisenmenger syndrome was excluded from the final analysis.		 												Target population is defined for PAH treatment comparison. Patients in the trial had PAH, CTD-PAH or IPAH.																																										Two studies enrolled a minority of patients with PH other than PAH: one included patients with chronic thromboembolic PH (28%) and another included patients with PH owing either to lung disease or chronic thromboembolic PH (37%).																												In two trials (EARLY and STRIDE-2) patients had other etiology which is not described. In the rest of the trials IPAH and/or APAH patients were included.														Patients were predominantly diagnosed with IPAH but some of the 6 trials also contained patients with CTD and 'other' diagnoses'		 												Some trials included patients with other etiology with no further details and three studies did not report the etiology of included patients.																												MA included one study with a minority of patients with inoperable chronic thrombo-embolic pulmonary hypertension, without justification.		 												AIR 2002 trial included patient with CTEPH (28%) 														One trial included patients with chronic thromboembolic PAH. It is mentioned as a limitation but not justified.		 												In one study (ARIES-1 and -2), PAH subtype was unknown in 4% patients. Two trials (PHIRST-1 and BREATHE-5) reported including patients aged 12 and older. Age criterion in 4 trials was unclear.														The exclusion criteria included WHO groups of PH, where data for group 1 pulmonary hypertension was not separately reported. In the patients characteristics table, only proportion for IPAH and APAH patients provided.		 												The main analysis is conducted on PH patients with PAH and non-PAH. However, the sensitivity analysis conducted with trials including PAH patients do not included patients outside of PAH.				 										Six studies included patients with symptomatic PAH of any aetiology, one study included patients with PAH due to Eisenmenger’s syndrome only.		 												Target population was CTD-PAH		 																														 										Target population is defined. Patients in the trial had PAH, CTD-PAH, APAH-SSD or SSc-PAH. 		 												In 1 trial, patients with PAH before cardiac surgery and in the other patients with PAH following pulmonary endarterectomy.								 						Etiology of patients in the included studies not presented. 		 												Several trials included patients other than iPAH and APAH however unclear as no details provided about other patients. A trial on patients with heart failure with preserved ejection fraction also included. 		 																										Some included RCTs involved patients with primary PH due to connective tissue disorders and PH related to thromboembolic disease														Target population is defined (follow up meta analysis from Macchia 2007)														All disease areas that use ERAs are included (HF, IPF, PAH, prostate cancer, SSC, T2DM)		 		 																										 												Etiology of patients in the included studies not presented. 		 												Etiology of patients in the included studies not presented. 														Target population is defined. One study included patients with non-PAH forms of pulmonary hypertension but analyzed data from this study was restricted to outcomes that described patients with PAH separately.																 														 												Etiology of patients included in the trial is not provided. They mention that all trials evaluating treatment of primary (idiopathic) and nonprimary forms of PAH (chronic thromboembolic, collagen vascular disease, anorexigens) irrespective of etiology were evaluated.														Target population is defined. Trials of PAH associated with chronic thromboembolic disease (CTEPH) and pulmonary hypertension secondary to heart failure were excluded. Populations were not homogeneous focused solely on patients with Eisenmenger syndrome  and one trial exclusively assessed patients with functional class II disease.																																				 						Baseline characteristics of patients included in the trial were not provided				 										Target population is defined. Patients with other types of PH, other than Group I were excluded. Included patient in the trial had IPAH, FPAH or associated PAH. 														All disease areas that use ERAs are included (CHF, COPD, IPF, PAH, SSC)														Patient diagnosis not discussed.																 																 										Target population is defined. Patients in the trial had IPAH or associated PAH. 																																 										Target population is defined. Patients in the trial had IPAH, FPAH or associated PAH. 		 

				Do the trials for the interventions of interest form one connected network of randomized controlled trials?														Not NMA																												Not NMA										 				Not NMA														Yes, for all outcomes of interest.														Not NMA														Not NMA														No NMA																												Not NMA														Not NMA														Not NMA														Not NMA																												Not NMA																												Yes, for all outcomes of interest.														Not NMA										 				Not NMA														Not NMA														Not NMA														Not NMA										 				Not NMA														Not NMA										 				Not NMA. The indirect comparison of ambrisentan, bosentan, and sildenafil was adjusted by the results of their direct comparisons with placebo.																 												Not NMA														Not NMA														Not NMA														Not NMA		 												Not NMA														Not NMA														Graphic display of the network for 6MWD in figure 2. Due to lack of data on direct comparisons of sequential combination therapies and monotherapies initiated in pretreated patients, several separate networks were formed for a particular outcome, instead of a single common network.														Graphic display of the network for all three outcomes being investigated in Figure 2.														Not NMA														Not NMA														Not NMA																												Not NMA														Study rationale is to present methods for including different study types incl. single-arm studies in a network otherwise disconnected																												Not NMA		 												Yes, for all outcomes of interest (Figure 2).														Not NMA														Not NMA														Not NMA														Network diagram is not presented		 												Network diagram presented (Figure 2).														Not NMA														Not NMA										 				Not NMA														Not NMA

				Is it apparent that poor quality studies were included thereby leading to bias?														Jadad scores used, reported and discussed.														No quality assessment of included studies was conducted														Quality assessment of individual studies was completed. Results were briefly discussed. 		 												In the ERA vs PDE5I comparison, of the three studies, one study had unclear risk of bias for all the components in the quality assessment tool. 														Study validity was appraised according to the Cochrane risk of bias tool but no risk of bias assessment is provided in the article.														Quality assessment was completed for each trial reported and discussed in the text. All manufacturers were requested to provide a list of all company-sponsored RCTs that were relevant to this appraisal. Requests were also made for reports of unpublished trials and data that are potentially available but not reported in published papers. Given that the lists of RCTs were provided by all of the companies and the number of trials for each of the technologies was small, publication bias was not formally assessed.		 												Study quality was assessed using the general approach described in the US Agency for Healthcare Research and Quality’s “Methods Guide for Effectiveness and Comparative Effectiveness Reviews.” 1 study was found to have poor quality but not mentioned whether studies were excluded based on poor quality.														Quality assessment of studies was not reported.		 												The quality of included studies was examined by using the Jadad Scale. All included studies achieved a Jadad score >3, thus the quality of included studies was considered plausible.														Quality assessment of individual studies was completed using the Jadad Score. All scored over 3 on Jadad Score, indicating good study design of included trials.		 												Study quality was assessed using Cochrane's risk of bias tool. Risk of study bias was judged to be low in 11 studies, medium in 2 studies, and unclear in 5 studies. No studies judged to have high risk of bias.														Not reported														Article mentions bias but no quality assessment of individual studies was reported.		 												Jadad scores used but no discussion of biases														Quality assessment of individual studies was completed by two reviewers using the Juni scale. Results were discussed. The inverted funnel plot indicated that there may be publication bias. No further details were provided.		 												Study quality was assessed with risk of bias tool, results reported as a figure which imply no studies had high risk of bias.														Study validity was appraised according to the Cochrane risk of bias tool and summary results are presented for all included trials. Authors did not exclude studies based on the quality of RCT, however included a discussion around the quality of evidence informing the results.		 												Low quality studies were excluded in the sensitivity analysis of RCTs of PAH patients														Sensitivity analyses were conducted excluding the only included retrospective study that had high risk of bias in all elements of the quality assessment tool.														Study quality was assessed by Cochrane's risk of bias tool but not mentioned whether studies were excluded based on poor quality.		 												All included studies were rated as having a low risk of bias and were included														Only studies with low risk of bias were included. All included studies had a low risk of bias.		 												Authors noted that the RCTs included are with high quality, with low risk in almost all the aspects of Cochrane Collaboration’s tool and most of the non-randomised clinical trials included were above five points and of high quality. However, the risk of bias assessment shows that two RCTs had high risk of bias in random sequence generation.		 												Study quality was assessed by Jadad score. Sensitivity analyses were conducted to examine the robustness of the effect by omitting each trial one at a time from analysis, including low Jadad score (<3).		 												Studies with unclear risk of bias were included in the analysis.		 												Results of quality assessment with the Jadad score provided however no trials excluded based on quality. They discuss that the quality of the included studies might affect the validity of the NMA. For instance, hemodynamic outcomes have been measured only in a few studies or sub-studies, which might result in a doubtful clinical relevance. Also, CW was precisely defined in the last PAH trials, which was not the case in the more previous trials.		 												The methodological quality of the included RCTs were assessed according to standard criteria of The Cochrane Collaboration. However the authors did not remove studies due to low risk of bias.														Not reported														To test for publication bias, the Begg and Mazumdar adjusted rank correlation test and the Egger et al regression asymmetry tests were performed. There was no evidence of publication bias.														Study quality was appraised using the Newcastle–Ottawa scale, results are not reported, however		 		 										Study validity was appraised according to the Cochrane risk of bias tool and final assessment presented for all included trials.														Quality assessment of individual studies was completed by two independent reviewers using the Cochrane approach and the Jadad scale. Results were discussed and overall, the quality of included trials was adequate.														Study quality was assessed by Cochrane's risk of bias tool. A study with high risk of bias was excluded in a sensitivity analysis.														Study quality was assessed by Cochrane's risk of bias tool but studies with high risk of bias or open label design were not excluded in the main analysis. However, the authors examined the influence of studies having a high or unclear risk of bias on NMA results by including only studies with low risk of bias in a sensitivity analysis.														The Jadad score and the Cochrane Collaboration’s tool for assessing methodologic quality and risk of bias, and accepted only those trials with a score of three or greater (two or greater for trials of intravenous agents) using these scales.														Quality of trials was evaluated by the Detsky method. Publication bias was assessed using plots of study results against precision of the study (funnel plots) for each outcome. Symmetry of the funnel plots was tested using the Egger linear regression method, Begg and Mazumdar rank correlation method and Macaskill modified test. No publication bias was detected for composite or single outcome analysis.		 												Detsky quality scores are provided for each study. Exclusion of studies by poor quality not mentioned. Meta-regression analyses were conducted with Detsky score as one of the covariates.		 												Each trial was assigned Oxford quality scores, and those with an Oxford score of ≥3 were included in the network analysis.														No quality assessment of included articles was completed.														Quality assessment conducted using NICE checklist		 														 						 						Details on quality appraisal were not provided								 						The conduct of quality appraisal of included studies is not reported.														Study quality was appraised according to the GRADE approach, and Cochrane risk of bias tool was used to assess bias. Findings presented for each individual articles and as funnel plots. 														Quality assessment of individual studies was completed using the Jadad Score. All scored  3 or over on Jadad Score, apart from 1 study.														Cochrane risk-of-bias tool was used for quality assessment of the studies; details reported, but no discussion of potential impact on study results, despite some studies being marked with high overall bias potential		 												Quality assessment of included studies is not discussed				 										Study quality was assessed by Cochrane's risk of bias tool and studies appraised had either low or unclear risk of bias.														Jadad scale used to assess study quality; results presented in Table 1														Jadad scale used to assess study quality; results presented in Table 1		 												The studies with low Jadad scores were excluded. Iversen’s study was excluded because of its cross-over design and low Jadad scale.		 												Study quality was assessed and score varied from 2 to 5. Studies were not excluded based on poor quality. No details provided of instrument used to assess study quality

		 		Is it likely that bias was induced by selective reporting of outcomes in the studies?														Article only states that "Potential publication bias introduced into the process of locating and selecting studies for inclusion cannot be excluded because studies with significant results are more likely to be
published than studies without significant results. All studies were industry funded and there is evidence suggesting that industry funded studies could overestimate treatment effects."														Study does not comment on included RCTs in terms of publication bias														List of outcomes reported in included RCTs not provided.		 												One included study was assigned unclear risk of bias for this component.														No comprehensive list of outcomes per included studies was provided.														A comprehensive list of outcomes of interest were included in the article.		 		 										List of outcomes reported in included RCTs were provided in the full report. Visual inspection of this funnel plot suggested  an absence of publication bias in studies assessing 6MWD.
														Article does not discuss potential reporting bias														The most patterns in the comparison-adjusted funnel plot is symmetric, therefore, there was no sufficient evidence to conclude significant publication bias caused by small study effects. Results of the Egger test also indicated no significant publication bias (P-value = 0.157).														All studies presented data on clinical outcomes and 6MWD, although some studies did not define the endpoints of death, admission, transplantation, and treatment escalation a priori. Study mentions potential publication bias based on two studies completed at the time of analysis, for which full results had not been fully reported (FREEDOM-DR and ARIES-3)		 												List of outcomes reported in included RCTs were not provided. The inspection of funnel plots did not suggest publication bias.														Included trials had similar outcome measurements														The article discussed that only a proportion of the RCTs reported secondary outcome parameters (possible reporting bias).		 												No comprehensive list of outcomes per included studies given														List of outcomes reported in included RCTs not provided.		 												List of outcomes reported in included RCTs were not provided. 														No comprehensive list of outcomes per included studies was provided, however selective reporting bias assessed as part of the Cochrane's risk of bias assessment suggested this was not an issues in all RCTs except one study where this was unclear. 														List of safety outcomes reported in included RCTs were not provided. From the literature review they defined nine adverse drug event categories from safety profiles of drugs targeting the NO pathway.														No comprehensive list of outcomes per included studies given, however, the risk of bias assessment indicated low risk of bias in all studies for selective reporting. 														List of outcomes reported in included RCTs were not provided. Publication bias was not explored because the number of included studies was small.		 												List of primary and secondary outcomes reported in included RCTs were provided. Visual inspection of the funnel plot suggested publication bias in favour of positive studies (figure 3), which was substantiated with an Egger test (t=–2·3982, p=0·031). However, when authors excluded the four studies with the highest SEs from the analysis, this resulted in an identical RR for clinical worsening (0·65 [95% CI 0·58–0·73], p<0·00001).														List of outcomes reported in included RCTs not provided. Publication bias was assessed but results not reported				 										No comprehensive list of outcomes per included studies given, however, the risk of bias assessment indicated low risk of bias in all RCTs for selective reporting. 		 												List of outcomes reported in included RCTs were not provided. Publication bias was found in Egger’s test for the 6-MWD (Egger’s test: p=0.006; Begg’s test: p=0.37). Neither Egger’s test nor Begg’s test based on the data on mPAP and all-cause mortality showed statistical significance (Egger’s test: p=0.68, 0.22, respectively; Begg’s test: p=0.59, 0.95, respectively).		 												Seven studies were assigned unclear risk of bias for selective reporting of outcomes in the studies.														List of outcomes reported in included RCTs not provided. No evidence of publication bias existed in the analysis														List of outcomes reported in included RCTs not provided. For the meta-analysis of all PAH-specific therapy on mortality, there was no evidence of significant publication bias by inspection of the funnel plot														Article focus was on efficacy endpoints including exercise capacity, hemodynamic, PvO2, right ventricular mass changes ,and composite measures of efficacy (fatal events).														Article focus was on efficacy endpoints including exercise capacity, hemodynamic, PvO2, right ventricular mass changes and composite measures of efficacy (fatal events).														Article focus was on safety outcomes and all adverse events from the included trials were collected and reported by overall and by disease type.		 		 																								No discussion of potential publication bias														No comprehensive list of outcomes per included studies given, however, the risk of bias assessment indicated low risk of bias for selective reporting. 														No comprehensive list of outcomes per included studies given. However, risk of bias assessment suggested unclear risk of bias in two included studies for selective reporting.														The primary end point was total mortality from any cause. Secondary end  points included 6MWD, Borg dyspnea scores, functional class (NYHA) or WHO scores), hemodynamic parameters, and adverse events. 														Included trials had similar outcome measurements		 												List of outcomes reported in included RCTs were not provided. No publication bias was detected by Macaskill’s modified test for composite or single outcomes analysis		 												List of outcomes reported in included RCTs not provided.														Focus was on hemodynamic changes from baseline. No other outcomes from articles were reported.														Study does not comment on included RCTs in terms of publication bias														List of outcomes reported in included RCTs were provided. 								 						Focus of the study was on 6MWD. List of outcomes reported in included RCTs not provided.								 						No comprehensive list of outcomes per included studies given														Article focus was on safety outcomes and all adverse events from the included trials were collected but no comprehensive list of safety outcomes per included studies was provided.														One of the limitations of the study stated by the authors was the possibility of reporting bias on secondary outcomes in only some of the RCTs.														Publication bias was tested using funnel plots and the Egger regression test; results not reported		 												List of outcomes reported in included RCTs not provided.				 										No comprehensive list of outcomes per included studies given, however, the risk of bias assessment indicated low risk of bias for selective reporting. 														Statistical analysis of funnel plots suggested no publication bias														Statistical analysis of funnel plots suggested that publication bias could not be ruled out								 						No comprehensive list of outcomes per included studies given.														List of outcomes reported in included RCTs were not provided. A statistical analysis of funnel plots suggested no publication bias for each comparison.

				Are there systematic differences in treatment effect modifiers (i.e. baseline patient or study characteristics that impact the treatment effects) across the different treatment comparisons in the network?														The study only reviewed baseline characteristics of the outcome of interest, i.e. 6MWD. A thorough review of study design and baseline characteristics was not included, thereby masking the heterogeneity of the evidence base.														Study does not assess the evidence base in terms of potential effect modifiers, even though there are substantial differences in patient baseline and study design characteristics across trials 														There were a number of design differences between included studies and due to this subgroup analysis to assess the effect of each class of combining strategies was deemed unfeasible.		 												There are some differences in patient baseline and study design characteristics across trials (e.g. PAH etiology, WHO FC, ERA or PDE5I treatment given).														Article briefly presents mean and min/max values for key baseline characteristics but does not discuss between-study heterogeneity in detail.														Study found considerable clinical heterogeneity between some of the populations enrolled in and between trials and discusses these at length		 												There were differences in design and patient characteristics across included studies in terms of trial duration, active and background treatments received.														Study states that although there were no direct head to-head studies of the oral PAH drugs, all of the trials were of similar design, were of 12–16 weeks duration, recruited similar patients with NYHA class II and III PAH and had the same primary endpoint of 6MWD. However, no discussion of treatment effect modifiers was included, and the study presents few baseline characteristics.		 												There were a number of design differences between included studies. The follow up duration ranged between 12 to 47 weeks with substantial difference in baseline characteristics such as sex, ethnicity and previous concomitant treatments.														Few study design and patient baseline characteristics reported (Tables 1/2). Authors note evidence of mild heterogeneity between studies in 6MWD (I2 = 0%, p = 0.84) and New York Heart Association class (I2 = 27%, p = 0.25).		 												There were a number of design differences between included studies. For example, the follow up duration, PAH subtypes, WHO FC, combination treatments (upfront vs add-on treatment) or route of administration, background therapy. Authors state that "Demographic characteristics of the participants were fairly homogeneous across studies", however, few parameters reported in Tables 1/2														Trials had similar follow-up, clinical event definitions and outcome measurements. One study allowed concomitant background therapy and was removed in the sensitivity analysis.														There were a number of differences, including the prolonged period of time between the publication of the first and the last RCT (about 18 years), the different duration of the trials (ranging from 8 to 36 weeks), lack of blinding in some studies, the report of secondary outcome parameters only in some of the RCTs (possible reporting bias), concomitant therapies, etiology, potential heterogeneity in the conduct of the trials and in the definition of hospitalization for pulmonary arterial hypertension in different RCTs.														Few baseline parameters provided to allow for robust assessment of potential imbalances in effect modifiers														There were a number of design differences between included studies. Some trials adopted combination therapy, among which 2 used drugs in addition to iloprost, bosentan and sildenafil; and 1 trial included patients with chronic thromboembolic PAH. The observation time in the majority of trials was short (commonly 12–16 weeks), apart from the 1 lasting for 24 weeks. Etiology reported as the only patient baseline characteristic in the study list table, with substantial differences across studies.		 												There were design differences between included studies. For example trial duration, drug dosage and patients baseline characteristics (PAH subtype, gender, age).														There are some differences between the included RCTs in terms of patient baseline characteristics (baseline 6MWD, baseline NYHA FC, background therapies and PAH aetiology) based on observation from Table 1 (Characteristics of included RCTs) and Table 2 (Patients characteristics in included RCTs). For example: five RCT included only IPAH patients, 1 included only APAH patients and the rest included IPAH and APAH in various proportions. Systematic differences in treatment effect modifiers was discussed but unclear if the differences are substantial.		 												There were design differences between included studies. For example, the follow up duration, active and background therapies varied, drug dosage and subtypes of PAH varied across studies.														There are substantial differences in patient baseline and study design characteristics across trials (e.g. PAH etiology, background therapy).		 												There were a number of design differences between included studies such as trial duration, active and background treatments received, and patients PAH subtype.		 												There were a number of design differences between included studies. For example, the follow up duration, PAH subtypes, WHO FC, baseline 6MWD, active and background therapies varied.														Table 1								 						Only two studies were included in the MA of CT vs MT, one was a posthoc analysis of RCT on CTD-PAH patients while the other was a prospective uncontrolled clinical study on SSc-PAH patients only. Other patient characteristics were not provided.		 												There were a number of design differences between included studies such as trial duration, active and background treatments received, and patients baseline characteristics (PAH subtype, gender, age, baseline functional class).								 						Patient baseline characteristics of included studies were not reported to allow for this assessment.  														There were a number of design differences between included studies. The study duration varied from 6 hours to 7 years. Classes of interventions and whether they should be treated as combination treatments were determined with discretion based on various factors. For example, 7 RCTs did not supply any information regarding background therapy such as class and effect; 20 reported exclusion criteria of background therapy such as time and type; 12 studies did not exclude any background therapy while compared patients receiving background treatments with treatment-naive patients.		 												There were a number of design differences between included studies. The follow up duration ranged between 12 to 52 weeks with substantial difference in baseline characteristics such as sex, age, WHO FC and PAH etiology. 														Substantial between-study heterogeneity														Substantial differences in patient baseline characteristics across trials (e.g. by NYHA FC, etiology), but few parameters reported (e.g. 6MWD missing). Marked differences in study duration.														There were variations in study design (e.g.  length of follow-up varied from 16 to 144 weeks) in PAH and also in gender across all studies.		 						 						Baseline characteristics were incomplete for some included studies as CTD-PAH patient were a subgroup of PAH. Length of follow up varies from 12 weeks to 79 weeks.														There were a number of design differences between included studies concerning control treatments, blinding, the therapeutic dosage of prostacyclin and the patient populations recruited. Early studies using intravenous prostacyclin in general were affected by lack of blinding and lack of placebo control.  More recent studies with other modes of delivery were able to use a placebo control. Therefore, blinding was possible and this reduces bias. However, these studies all included patients with diverse disease aetiologies and as subgroup analysis was not always provided, firm conclusions on the efficacy of the treatment in all forms of pulmonary hypertension is not possible.														Patient baseline characteristics of included studies were not reported to allow for this assessment.  														Study partially assessed the evidence base in terms of potential effect modifiers only in relation to WHO FC and high risk of bias studies, though there are other differences in patient baseline and study design characteristics across trials (baseline 6MWD, trial duration ranging from 8 to 36 weeks) that were not considered. 														Majority of trials had a relatively small sample size and short follow-up time. Marked between-study heterogeneity in patient baseline characteristics.														Substantial between-study heterogeneity		 												There were a number of design differences between included studies such as trial duration, active and background treatments received, and patients baseline characteristics (PAH subtype, gender, age, baseline functional class, changes in 6MWD from baseline).														There were a number of design differences between included studies. The follow up duration ranged between 12 to 115 weeks with substantial difference in baseline demographics such as sex, age and clincial/hemodynamic outcomes across studies. 														Baseline hemodynamics were relatively heterogeneous between groups.														Tables 1-4 present key potential treatment effect modifiers		 												There were a number of design differences between included studies such as trial duration, active and background treatments received, and differences in patient baseline characteristics.		 												There were a number of design differences between included studies. Results from different treatments were pooled into the active therapy arm. The study duration was 12 weeks in 4 studies and 16 weeks in two studies. Three RCTs included only PAH-treatment-naïve patients while in other studies active therapy could be added on to stable background PAH therapy. 		 												Study does not assess the evidence base in terms of potential effect modifiers, even though there are substantial differences in patient baseline and study design characteristics across trials (varied trial duration ranging from 8 weeks to 7 years, varied etiology, potential bias due to inclusion of open label trials active and difference in terms of active and background treatments received). 														Article does not discuss between-study heterogeneity.														Trials were of different duration, lack of blindness in some studies and the possible effect of the prolonged period of time between first and last RCT (16 years) on study methodologies.														Baseline characteristics of included studies presented		 												There were design differences between included studies, follow-up duration and etiology. However details on age, sex, concomitant therapies were not provided to allow easy assessment of other treatment effect modifiers 		 												Study does not assess the evidence base in terms of potential effect modifiers, even though there are substantial differences in patient baseline and study design characteristics across trials (e.g. WHO FC, trial duration, background therapy). These are discussed as limitations but not explored.														Patient baseline and study design characteristics presented in Table 1, pointing to marked heterogeneity; not critically discussed in study														Patient baseline and study design characteristics presented in Table 1, pointing to marked heterogeneity; not critically discussed in study		 												Study does not assess the evidence base in terms of potential effect modifiers, even though there are substantial differences in patient baseline and study design characteristics across trials (e.g. WHO FC, PAH etiology, trial duration). Two trials included exclusively patients with Eisenmenger’s syndrome. 		 												There were differences in design and patient characteristics between included studies such as trial duration, active and background treatments received, and patients age.

				If yes (i.e. there are such systematic differences in treatment effect modifiers), were these imbalances in effect modifiers across the different treatment comparisons identified prior to comparing individual study results?														Sensitivity analyses were calculated within subgroups decided a priori (nature of the drug, treatment dose, functional class, methodological quality) to assess the robustness of the main conclusions, but no adjustments were made to account for between-study heterogeneity (which was not assessed in the first place).														NA														Due to this subgroup analysis to assess the effect of each class of combining strategies was deemed unfeasible.		 												The authors planned to carry out a subgroup analysis for dosage of PDE5 inhibitor and mode of administration, however, not conducted for ERA vs PDE5I due to insufficient studies for this comparison. Other potential treatment effect modifiers such as PAH etiology, disease severity were not discussed.																												Several sensitivity analyses taking into account the population mix in terms of FC and pulmonary hypertension categories, intervention doses, trial design and data status, as well as subgroup analyses for IPAH and PAH associated with connective tissue disease (CTD-APAH), were planned														No critical discussion of the evidence base and key effect modifiers prior to analysis																 												The treatment effect modifiers (outcomes definition,  patient ethnicity, treatment duration and previous concomitant therapies) were discussed but not explored in the analysis.																 																										One study allowed concomitant background therapy and was removed in the sensitivity analysis.																 												No critical assessment of between-study heterogeneity																												Authors claim "no appreciable differences" between studies apart from age and gender, but no other baseline characteristics presented in study table														Treatment effect modifiers were discussed, subgroup analyses conducted.		 												No discussion of evidence base prior to analysis														Drug, dose and duration of treatment were explored as potential treatment effect modified in a meta-regression across the studies.
		 														 												Most of the effect modifiers were identified. The authors conducted subgroup analyses to investigate sources of heterogeneity in the main analysis according to class of added PAH-specific therapy, PAH type (idiopathic PAH vs associated PAH), baseline WHO functional capacity (I–II vs III–IV), baseline 6MWD (higher vs lower than the median value), study design (upfront combination therapy vs sequential add-on therapy), and duration of trial (≤6 months or >6 months).														Subgroup analyses were also planned a priori to investigate sources of heterogeneity in the main analysis according to class of added PAH-specific therapy, PAH type, study design, baseline World Health Organization functional class, and duration of trial.								 						As above		 												Data stratified according to the clinical factors potentially affecting the progression and prognosis of PAH were analyzed by meta-regression methods. Sensitivity analyses were conducted to examine the robustness of the effect by omitting each trial one at a time from analysis, and by deleting trials with observation duration shorter than 24 hours or low Jadad score <3), and thereafter computing meta-analysis estimates for the remaining studies								 						Imbalances in effect modifiers across the different treatment comparisons were not reported to be identified prior to comparing individual study results		 												Potential treatment modifiers are discussed however analysis was not adjusted based on these modifiers		 												Authors acknowledged not conducting a subgroup analysis to assess the effect of some effect modifiers (PAH subtype, sex of the subjects, age).																												NA																 		 										Incomplete baseline data for some included studies were acknowledged, due to which assessment of imbalance in effect modifiers is not possible																												An analysis conducted by excluding a study with high risk of bias. No discussion about the imbalances in effect modifiers across the different treatment comparisons.														A network meta-regression analysis with a subgroup indicator covariate (dichotomized WHO FC factor) was performed to examine differences in efficacy of treatments between patients with severe PAH and patients with low risk status and a sensitivity analysis conducted by only including study with low risk of bias only.														No critical discussion of between-study heterogeneity prior to evidence synthesis														For verification of the robustness of the results, sensitivity analysis were performed to test the influence of potential effect modifiers including mean age, sex, race, type of PAH, baseline functional class, 6MWD at baseline and at end of follow-up, Detsky quality score, duration of follow-up, study publication year, mean pulmonary artery pressure, PVR, cardiac index, and right atrial pressure		 		 										No discussion of potential effect modifiers prior to analysis		 												No explicit acknowledgement of potential effect modification prior to analysis																												Covariates included in analysis to control for imbalances in distribution of effect modifiers		 														 		 										Between-study heterogeneity not discussed						 								No adjustments were made to account for between-study heterogeneity (which was not assessed in the first place). As sitaxsentan was withdrawn from the markets for hepatic damage in 2010, the authors conducted a subgroup analysis excluding sitaxsentan for network comparison of drugs in use on the market.																												Stated as limitation to study.														No critical discussion of imbalances in the distribution of effect modifiers		 																 										No adjustments were made to account for between-study heterogeneity.														See above														See above				 										Some of treatment effect modifiers are discussed as limitations but not explored.		 												No discussion of evidence base prior to analysis.

		Credibility		Overall judgment (Strength / Neutral / Weakness)														Weakness														Weakness														Neutral														Neutral														Weakness														Strength														Weakness														Weakness														Neutral														Neutral														Neutral														Strength														Weakness														Weakness														Weakness														Weakness														Neutral														Weakness														Neutral														Neutral														Strength														Neutral														Weakness														Neutral														Weakness														Neutral														Weakness														Weakness														Weakness														Weakness														Weakness														Neutral														Weakness														Neutral														Strength														Neutral														Weakness														Neutral														Weakness														Strength														Strength														Weakness														Weakness														Weakness														Weakness														Neutral														Weakness														Weakness														Neutral														Neutral														Weakness														Weakness

				Were statistical methods used that preserve within-study randomization? (No naïve comparisons)														No naïve comparisons undertaken																												No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons included														No naïve comparisons undertaken.														No naïve comparisons undertaken		 												No single arm studies or naïve comparisons included														No naive comparisons conducted														No single arm studies or naïve comparisons included														No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons included. 														No single arm studies or naïve comparisons included		 												No naïve comparisons undertaken														No naïve comparisons undertaken														No single arm studies or naïve comparisons undertaken		 												No single arm studies or naïve comparisons included														No naïve comparisons undertaken.														No single arm studies or naïve comparisons undertaken. When several arms were present in a study, authors divided the control group population by the number of arms, as recommended by the Cochrane handbook. This, however, effectively breaks randomisation														A retrospective study was included alongside RCTs. However, the retrospective study was excluded in the sensitivity analysis owing to study heterogeneity.		 												No single arm studies or naïve comparisons undertaken in the analysis of all forms of PAH. However, in the analysis of CTD-PAH patients, 3 single arm studies were included. 		 		 										No single arm studies or naïve comparisons included. For multi-arm trials, authors divided the shared group of multiple-comparison groups into two groups with smaller sample sizes divided out evenly in accordance with the method described in Cochrane Handbook for Systematic Reviews of Interventions. This effectively breaks randomisation, however, so authors should have considered NMA.														No single arm studies or naïve comparisons included				 										In MA of CT vs MT, one study was a posthoc analysis of RCT while the other was a prospective uncontrolled clinical study.		 												No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons undertaken														For included articles that reported more than one eligible treatment arm, the data were between two treatment-control comparisons by splitting the control group and halving the sample sizes, thereby breaking randomisation.														No naïve comparisons undertaken.																												No naïve comparisons undertaken.		 																										No single arm studies included or naïve comparisons undertaken														No single arm studies or naïve comparisons included.														No single arm studies or naïve comparisons included.														No single arm studies or naïve comparisons included														No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons included. 														No single arm studies or naïve comparisons included														The weighted mean change in hemodynamic variables to the equation developed by the National Institutes of Health (NIH) Registry to estimate long-term survival with each therapy.														Study rationale is to present methods for including different study types incl. single-arm studies in a network otherwise disconnected		 												No single arm studies or naïve comparisons included.														Inclusion of patients from OLE meant randomization was not maintained		 												No single arm studies or naïve comparisons included.														No naïve comparisons were conducted														No single arm studies or naïve comparisons included														No single arm studies or naïve comparisons undertaken																 												No single arm studies or naïve comparisons included.														No single arm studies or naïve comparisons undertaken														No single arm studies or naïve comparisons undertaken		 												No single arm studies or naïve comparisons included		 												No single arm studies or naïve comparisons included.

				Is the statistical model clearly described? (as complement to question "Were statistical methods used that preserve within-study randomization?")														Yes, although more information could have been provided.														Little detail included on the statistical model, mainly referring to the code developed by NICE DSU														The selected research studies were analyzed using the statistical software Stata and Revman 5.0. The Q test was conducted on the research effect size to evaluate heterogeneity. When the research effect size was homogeneous, count data were analyzed using a fixed effect model. 		 												Where possible, the authors pooled and presented results from dichotomous data as odds ratios (ORs). Where possible, the authors presented results from continuous variables and calculated the mean difference (MD) or standardised mean difference (SMD) where scales are combined, with the 95% confidence interval (95% CI).
														Yes, although more information could have been provided.														Yes, detailed information provided.														Meta-analyses was conducted for comparisons when two or more studies reported the same outcome. When meta-analysis was not appropriate, studies were summarized and presented in tabular form. For analyses that included four or more studies, they used graphical
displays and test statistics (Q and I2 statistics) to assess heterogeneity, recognizing these may be limited because of the small number of studies.  They presented summary estimates and CIs in the data synthesis.																												A traditional meta-analysis was carried out a direct comparison between one treatment and placebo. Additionally, a mixed treatment comparison was performed using STATA 13.1 in conjunction with WinBUGS 1.4.3. The surface under cumulative ranking curve (SUCRA) was used to rank the five PAH interventions (placebo, bosentan, Sitaxsentan, macitentan, ambrisentan) based on the efficacy and acceptability outcomes.														DerSimonian-Laird random effects model was used to account for within and between study variability. 		 												R software system, version 3.0.2 with meta package (version 4.3-0) was used for statistical analysis. The DerSimonian and Laird random-effects model was used to estimate pooled risk ratios (RRs) with their 95% confidence intervals (CIs) for event data. Pooled effects on continuous variables were presented as weighted mean differences (WMDs) with corresponding 95% CI.														All regressions and meta-regressions for secondary analysis were conducted in R version 2.13 (R Development Core Team, Vienna, Austria).																																										The selected research studies were analyzed using the statistical software Revman 4.2 available on international evidence based medicine cooperative network, and allocated into measurement data and count data based on the types of data. The
Q test was conducted on the research effect size to evaluate heterogeneity. When the research effect size was homogeneous, count data were analyzed using a fixed effect model (Peto’s method). P<0.05 indicated a statistically significant
difference. Combined odds ratio (OR) and 95% confidence interval (CI) were recorded. Measurement data were analyzed using the weighted mean difference and 95%CI. If the research effect size was heterogeneous, the random effect
model for combined effect size was applied for estimation.		 												The NMA was conducted based on the Bayesian method, using two analytical models: the fixed effects model assumed homogeneity; the random effects model accounts for heterogeneity. The model that yielded the smaller residual deviance was adopted. Outcomes were evaluated by using the estimated differences in the mean change from = baseline or odds ratios (binary data) and their 95% credible intervals (95% CrIs). For the prior distribution of mean differences in treatment effects and log odds ratios, a non-informative normal distribution with mean of 0 and variance of 1002 was assumed, and the posterior distribution of each parameter was estimated by the Gibbs sampling method. The simulation was repeated 10,000 times with 1,000 burn-in time.														Direct meta-analysis was performed for all treatment comparisons using a DerSimonian-Laird random effects approach. NMA for all available interventions conducted using a multivariate random effects meta-regression. No more details provided		 												R statistical software (version 3.2.3; R Foundation for Statistical Computing) was used for the meta-analysis. Authors performed a direct meta-analysis using the DerSimonian-Laird random effect approach for each adverse event category. Then subgroup analysis was performed by drug studied (riociguat, tadalafil, or sildenafil) in each adverse event subgroup.														A meta-analysis was conducted by using the Cochrane Program Review Manager (Version 5.3) and meta-regression was performed by using “Metapackage” in R programming language (Version 3.4). The mean difference (MD) with corresponding 95% confidence interval (CI) was calculated to analyse the effect size of continuous outcomes. The odds ratio (OR) has been calculated and presented with a 95% CI to estimate the effect size of categorical outcome between experiment and control groups.		 												Authors used a random effects model based on the DerSimonian-Laird method.		 												The authors did all analyses with Review Manager and the statistical packages SAS version 9.4 and R version 3.0.2. The data were analysed using the Mantel-Haenszel method based on a fixed effects model. A sensitivity analysis using the random-effects model, which accounts for variability within studies and between studies.														The risk ratio of the primary outcome was calculated based on the cumulative incidence of clinical worsening, and analyzed using the Mantel-Haenszel method based on a fixed-effects model.		 												Review-manager version 5.3 was used as the main software for data syntheses and analyses. The results were all continuous variables, with the mean difference being calculated using either the fixed-effects or random-effects models according to the values of the statistic I2. A forest plot was produced for each outcome with I2 statistic being calculated to measure the extent of inter-study heterogeneity. 														Meta-regression analyses were conducted with STATA 10.0 software. The pooled analyses were performed with the RevMan 5.1 software. The authors pooled treatment effects and calculated weighted mean differences (WMD) or odds ratios (ORs) with 95% confidence intervals (CIs) using random-effects models. Alternatively, standardized mean difference (SMD) was used to investigate the combined results when the individual results were measured with different scales. 		 												Analyses were conducted using Excel, R 3.6.0 (principal component analysis), StataSE 15 (common reference-based indirect comparison meta-analysis), and GraphPad Prism 6 (formal adjusted indirect comparison). Further details provided.		 												NMA was performed by the aid of R and STATA. A random-effect Bayesian model was chosen to perform a NMA for the existence of inconsistency. Node-splitting results of PAH treatments were utilized for consistency analysis. 		 												All statistical analyses were performed using RevMan version 5.3. For continuous outcome data, they calculated standardized mean differences. All tests were two tailed and a P value of less than 0.05 was deemed statistically significant. Inter-study heterogeneity was measured by Q statistics (P<0.01 was considered heterogeneous) and I2 statistics (I2 >50% was considered heterogeneous). Fixed effects model was used when heterogeneity was absent; otherwise, random effects model was chosen.																												Inverse variance fixed-effect method. The Cochran Q test was used to assess the magnitude of effect size heterogeneity																 												Due to the heterogeneity of the component studies, the Mantel-Hansel random-effects model was used. Few details provided																												The NMA was conducted by using a Bayesian framework in OpenBUGS version 3.2.3. For the NMA, a random effects model was utilized, and the parameter estimation was performed using non-informative prior distributions.														The NMA was conducted by using a Bayesian framework in OpenBUGS version 3.2.3. Random effect models, adjusted to allow comparison of RCTs with more than two arms, were utilized for this analysis and the parameter estimation was performed using non-informative prior distributions. For the continuous outcome, a regression model with a normal likelihood distribution and identity link was used, while a binomial distribution and logit link were used for dichotomous outcomes (i.e., mortality, and discontinuation due to adverse events).																												Weighted random-effects meta regression analysis was performed with the metareg command (STATA version 11.0, Stata-Corps, College Station, Texas) to test the relationship between 6MWD changes and incidence of CE.														Weighted random-effects meta-regression analysis was performed with the metareg command (STATA version 11.0, StataCorps, College Station, Texas) to test the relationship between cardiopulmonary hemodynamic changes from baseline to end of follow-up and clinical events, as previously reported. For this analysis, the achieved differences between cardiopulmonary hemodynamic changes in active treatment and control groups were considered (PAP, PVR, RAP, CI). For all meta-regression analyses, a random-effects model was used. Tau2 and the restricted maximum likelihood (REML) methods, were employed to explain residual heterogeneity not explained by potential effect modifiers.		 												Bayesian MTC network meta-analysis using Markov chain Monte Carlo analysis was used to construct the evidence network and evaluate direct and indirect treatment effects.
The Aggregate Data Drug Information System (ADDIS; version 1.16.6) package was used to build the evidence network and evaluate all treatment comparisons.														The results presented are based on a comparison of outcomes derived from a theoretical equation developed by the NIH in patients with iPAH in the pre-epoprostenol era. The clinical studies discussed  contain mixed etiologies and it is unknown whether the NIH equation provides an adequate guide for patients with other forms of PAH.														Detailed description of the statistical model														Review Manager 4.2 was used for statistical analyses of direct pairwise comparisons in the clinical review. Where the quantitative pooling of results was deemed appropriate, a random effects model was used to estimate treatment efficacy between interventions. A fixed effects model was also performed for outcomes with rare events, and to examine if there were substantial impacts of heterogeneity on effect estimates.
WinBUGS software (MRC Biostatistics Unit, Cambridge, UK) was used for all NMAs. A binomial likelihood model, which accounts for the use of multi-group trials, was used for dichotomous outcomes and a normal likelihood model used for continuous outcomes. Bayesian NMAs were conducted respectively for four outcomes: clinical worsening, FC improvement, FC worsening, and 6MWD. NMAs were not conducted for other efficacy outcomes because data for patient subpopulations (treatment-naive and patients on background PAH therapy) were not available.		 						 						A general fixed-effect parametric approach was used to calculate the overall estimate of treatment difference measured as change in 6MWD at 1 year between active arm and ex-placebo. No further details provided		 												A traditional meta-analysis was performed at  first to test the heterogeneity of the fixed-effects model through Cochran’s Q methods and I squared statistic. Referring to the p-value less than .05 or I squared statistic over 50%, a significant heterogeneity was identified and the random-effects model would applied in the further analysis. Then the indirect data was obtained from the primary evidence. After pooling them together, a network meta-analysis was done. All these progress was completed with the help of software R.														Few details provided														Data analyses were performed using Review Manager 5.0.17 supplied by the Cochrane collaboration. Outcomes were analysed as continuous and dichotomous outcomes, and the relative risk (RR), weighted mean difference (WMD) and their 95% confidence interval (95% CI) were calculated respectively														The meta-analysis was performed using a fixed-effects model when there was no significant heterogeneity. In other situations, the DerSimonian-Laird random-effects model was used. For dichotomous outcomes, the Mantel and Haenszel
or Peto method was used in the fixed-effects model. The inverse variance method was not used because the size of most studies was small. For continuous outcomes, the inverse variance method was used in the fixed-effects model.
Both traditional meta-analysis and cumulative methods were performed. The cumulative meta-analysis was performed after sorting by publication year. A meta-regression analysis was also performed to investigate the relationship between
outcomes and relevant factors. Multiarm studies were assessed comparing each active arm with the control group separately. Statistical heterogeneity was assessed using the χ2 test and I2 statistic. Study-level heterogeneity was considered to exist if the χ2 test was significant (P b .1) or the I2 statistic was N50%.		 						 						Pairwise meta-analysis was utilized to perform direct comparisons among the 5 interventions using STATA. NMA was subsequently conducted, without clear description of the statistical model.		 												NMA was performed via STATA software V.13 to carry out the direct and indirect comparison of treatments. Random-effects models were used to calculate risk ratios (RRs) and 95% confidence intervals (CI) and I2 values were used to evaluate to heterogeneity when at least two studies were available for each pairwise comparison.														Few details of the statistical analysis provided: "We calculated relative risks (RR) for dichotomous data and weighted mean differences (WMD), with 95% confidence intervals (CI) for continuous data. In multiarm studies, we combined all active arms in one and compared it with the control group. The Cochran Q test and I-squared were used to assess the magnitude of effect size heterogeneity. When the research effect size was homogeneous, the data was analyzed using a fixed effect model, otherwise the random effect model for combined effect size was applied for estimation." All analyses conducted in STATA.														Treatment effects for all-cause mortality, clinical worsening, and withdrawal due to adverse effects were evaluated as relative risks (RR) according to the inverse variance fixed-effect method. For exercise capacity (as assessed by 6MWD), mean pulmonary arterial pressure, CI, PVR and SVO2, we computed the effect size of the tested drugs by using the weighted mean difference with 95 % confidence intervals (CIs).		 												All analyses were performed using Stata 12.0. Relative risks (RR) for dichotomous data and weighted mean differences (WMD), with 95% confidence intervals (CI) for continuous data were calculated. All tests were two tailed and a P value<0.05 was deemed statistically significant. For the multi-armed trial , the authors split the data between two treatment-control comparisons by splitting the control group and halving the sample sizes. In those multi-dose trials they combined all active arms into one and compared it with the control group.		 												Statistical analyses were performed with Stata software for direct pairwise meta-analysis. The authors calculated risk ratios (RR) for dichotomous data and weighted mean differences (WMD), with 95% confidence intervals, for continuous data. A random effects model (DerSimonian and Laird) was used. Sensitivity analyses excluding each individual study at a time were conducted to evaluate the robustness of our results.
For NMAs, WinBUGS software (MRC Biostatistics Unit, Cambridge, UK) was used. A binomial likelihood model, which accounts for the use of multi-group trials, was used for dichotomous outcomes and a normal likelihood model used for continuous outcomes. Further details provided.

				If both direct and indirect comparisons are available for pairwise contrasts (i.e. closed loops), was agreement in treatment effects (i.e. consistency) evaluated or discussed?														NA														No closed loops														NA										 				NA														Star-shaped networks without closed loops														NA		 												NA														Not NMA		 												Potential inconsistency between direct and indirect evidence was not assessed despite a closed loop														NA														NA														NA														NA														Analysis considered an inconsistency model only when the P-value of χ2 test was more than 0.05.														NA														NA; no closed loops														Evaluated but not discussed. Using tests of model consistency by including trial design as an additional covariate in the model, the authors reported no evidence of network inconsistency (P >.05 for all comparisons).														NA														NA														NA														NA																								 				NA														NA										 				NA																 												NA														NA														NA														NA		 								 				Not NMA														NA														No closed loops in the networks of evidence.														For evaluation of inconsistency, a node-splitting analysis was used to assess whether direct and indirect evidence on a specific node (the split node of a closed loop in the network) are united. Triangular loops were identified in two networks (two for 6MWD network and one for the all-cause mortality network).														NA														NA		 												NA														A node-splitting function in ADDIS was used to evaluate inconsistency in networks with closed loop structures. There was a degree of variance in the consistency, inconsistency, and node-splitting models for 6-MWD without evidence of model disagreement. No further discussion provided.														NA														Authors state that evidence network was sparse and contained only one loop, "making it impractical to test for consistency of direct and indirect evidence using node-splitting or other measures of inconsistency"														An informal assessment of consistency was performed by comparing the treatment effects estimated via the NMA against the direct pairwise meta-analysis results. The network diagrams were examined to determine the number of independent loops in the network of evidence for which inconsistency in the evidence could occur. The results of NMA on those outcomes are consistent with those of pairwise meta-analysis, which in part suggests robustness of the NMA findings.														NA		 												A node-splitting figure was used to exhibit the inconsistency between direct and indirect evidence, and heat plot explained this inconsistency with more details and showed the contribution of direct data to the network estimate. Results for inconsistency for each outcome was presented but not discussed critically.														NA														NA														Not NMA		 												Network diagram not provided; no details given about closed loops		 												For inconsistency, node-splitting analysis was used to evaluate whether direct and indirect evidence on the split node is in agreement, inconsistency was not detected between direct evidence and indirect evidence.														Not NMA														Not NMA										 				NA														NA

				In the presence of consistency between direct and indirect comparisons, were both direct and indirect evidence included in the network meta-analysis?														NA														No closed loops														NA										 				NA														Star-shaped networks without closed loops														NA														NA														Not NMA		 												Potential inconsistency between direct and indirect evidence was not assessed despite a closed loop														NA														NA														NA														NA														Results from inconsistency model provided, no separate presentation of direct and indirect evidence														NA														NA; no closed loops														-														NA														NA														NA														NA																								 				NA														NA										 				NA																 												NA														NA														NA														NA														Not NMA														NA														NA														Treatment estimates from direct and indirect evidence on 6MWD did not show loop-specific inconsistency. The inconsistency assessment for all-cause mortality came to the same conclusion. Nonetheless, wide CIs were indicative of lower power to observe evidence of heterogeneity.														NA														NA		 												NA		 												Bias was assessed by evaluating node size, direct pairwise treatment connections, and the overall network geometry. Treatment effects for indirect comparisons were calculated and included, although these were not illustrated in the network geometry figure.														NA														See above																												NA		 												Results about inconsistency for each outcome provided, as well as separate presentation of direct and indirect evidence (Figure 3).														NA														NA														Not NMA		 												Network diagram not provided; no details given about closed loops		 																										Not NMA														Not NMA										 				NA														NA

				With inconsistency or an imbalance in the distribution of treatment effect modifiers across the different types of comparisons in the network of trials, did the researchers attempt to minimize this bias with the analysis?
In the absence of inconsistency and absence of differences in effect modifiers across comparisons, this item is scored “yes.” If there are inconsistencies or systematic differences in effect modifiers across comparisons, this item will be scored “yes” if models are used that capture the inconsistency, or meta-regression models are used which are expected to explain or adjust for inconsistency/bias.
														NA														No closed loops														No adjustment for between-study heterogeneity and imbalances in distribution of key effect modifiers										 				NA														No discussion of imbalance of effect modifiers and no attempt at controlling for this														Several sensitivity analyses taking into account the population mix in terms of FC and pulmonary hypertension categories, intervention doses, trial design and data status, as well as subgroup analyses for IPAH and PAH associated with connective tissue disease (CTD-APAH), were planned - data permitting		 												No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies														Univariate meta-regression analysis was performed on the placebo-corrected 6MWD and the imNYHA relative to placebo		 												Imbalances in the distribution of key effect modifiers not addressed/adjusted for														NA		 												No subgroup analysis, meta-regression or similar adjustments undertaken to address imbalances in the distribution of key effect modifiers														NA														No meta-regression or other analyses controlling for study imbalances in effect modifiers performed		 												Results from inconsistency model provided																												Differences in effect modifiers across comparisons were not explored or discussed.														N/A		 												Sensitivity analysis including only PAH patients was conducted, however, treatment effect modifiers within PAH studies were not explored.														NA		 												Subgroup analysis in CTD-PAH population; no analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies		 												Sensitivity analyses were also planned a priori using more homogeneous definitions for clinical worsening, including only deaths, admission to hospital, and symptomatic progression. The authors also conducted subgroup analyses to investigate sources of heterogeneity in the main analysis according to class of added PAH-specific therapy, PAH type, baseline WHO functional capacity, baseline 6MWD, study design, and duration of trial.														Subgroup analyses were also planned a priori to investigate sources of heterogeneity in the main analysis. A sensitivity analysis conducted a priori by excluding subgroups.										 				NA		 												Data stratified according to the clinical factors potentially affecting the progression and prognosis of PAH were analyzed by meta-regression methods. Sensitivity analyses were conducted to examine the robustness of the effect by omitting each trial one at a time from analysis, and by deleting trials with observation duration shorter than 24 hours or low Jadad score <3), and thereafter computing meta-analysis estimates for the remaining studies								 						The I2 measure of inconsistency, which was considered significant if I2 > 50%, was evaluated and results presented but not discussed. Patient baseline characteristics of included studies were not reported to allow for the assessment of influence of treatment effect modifiers.  														No evidence of network inconsistency was found in all comparisons with all p values larger than 0.05.		 																										To examine the strength of the association between treatment effects on total mortality and the end-study change of exercise capacity, the authors fitted a univariate inverse variance-weighted linear regression with RR of total mortality as a dependent variable.																												Article does not discuss between-study heterogeneity and does not control for imbalances in the distribution of key effect modifiers.														Not NMA														When significant heterogeneity was found and was not explained in terms of study quality, the following subgroup analyses were
conducted where possible: i. Idiopathic primary pulmonary hypertension versus pulmonary hypertension due to collagen vascular diseases
ii. Severity of ILD and pulmonary hypertension at baseline Where significant heterogeneity was observed. Fixed Effects and Random Effects modelling were conducted and differences reported.														An analysis conducted by excluding a study with high risk of bias. No mention of exploring imbalances in effect modifiers across the different treatment comparisons.														The authors conducted meta-regression with subgroup indicator covariate (dichotomized WHO FC factor) to examine differences in efficacy of treatments between patients with severe PAH and patients with low risk status. Also a sensitivity analysis was performed separately for all three outcomes by including only studies with low risk of bias.														Weighted linear regression conducted to assess relationship between the relative risk of mortality with prostanoid treatment compared to placebo and the proportion of patients in each trial with functional class III or IV symptoms														Sensitivity analysis were performed to test the influence of potential effect modifiers including mean age, sex, race, type of PAH, baseline functional class, 6MWD at baseline and at end of follow-up, Detsky quality score, duration of follow-up, study publication year, mean pulmonary artery pressure, PVR, cardiac index, and right atrial pressure		 												To assess the influence of potential effect modifiers on the association between hemodynamic changes and clinical events, meta-regression analyses were conducted, including the following variables as covariates, each separately: mean age, sex, race, type of PAH, baseline functional class, changes in 6MWD (Δ6MWD) from baseline to the end of follow-up, Detsky quality score, duration of follow-up, study publication year, baseline hemodynamic parameters, tertile of hemodynamic changes.		 						 						Authors included comparisons of low dose and a combination of mid-range to full-dose arms of active treatments against placebo or other active comparisons. No further subgroup/sensitivity or meta-regression analyses undertaken to adjust for between-study heterogeneity														No adjustments for patient baseline heterogeneity														Covariate adjustment included		 												 The I2 statistics, do not provide evidence about clinical heterogeneity in terms of study design, treatments, and baseline demographics and characteristics of patient population. Clinical heterogeneity was judged from patient demographics and baseline characteristics with the input from clinical experts.														NA				 										No subgroup/sensitivity or meta-regression analyses conducted to adjust for between-study heterogeneity.														Article does not discuss between-study heterogeneity and does not control for imbalances in the distribution of key effect modifiers.														Sensitivity analyses were performed by excluding trials with a low quality score														Not NMA		 												No subgroup/sensitivity or meta-regression analyses conducted to adjust for between-study heterogeneity				 										A sensitivity analysis was conducted by removing the RCTs that used a combination of other PAH-specific drugs in baseline therapy. Imbalances in the distribution of other key effect modifiers not addressed/adjusted for.														Not NMA														Not NMA										 				NA		 												No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies

				Is an assessment of model fit presented with a comparison of competing models and with proper justification? (as complement to question "Was a valid rationale provided for the use of random effects or fixed effect models?")														NA														Fixed and random effects models fitted. Model fit discussed based on DIC only														Random effects model used only. No assessment of model fit reported		 												The authors used a fixed-effect model and performed a sensitivity analysis comparing the fixed- and random-effect model.														Results of both fixed and random effects models provided, neither DIC or TRD were stated but choice model/analysis (informed by DIC) provided.														NA		 												Random effects model only fitted														Not NMA		 												When significant heterogeneity existed among eligible studies, a random effects model was used "to improve the accuracy of research". Results of the heterogeneity test were not reported.														Random effects model fitted only		 								 				Random effect model fitted only														Fixed effect model fitted only														NA		 												An inconsistency model was used only when the P-value of χ2 test was more than 0.05. Otherwise, a consistency model was performed.														NA		 												The fixed effects model assumed homogeneity; the random effects model accounts for heterogeneity. The model that yielded the smaller residual deviance was adopted.														Random effect approach was applied with no information or statistics on competing model fit		 				 								Authors used Q and I2 statistics to assess heterogeneity, and a random effect model in case of substantial heterogeneity (I2 > 50%)														A random-effect model was used for overall between-group analyses, irrespective of heterogeneity between individual sample sizes.		 														 				 								Results presented for both random and fixed effect models and random effect model was chosen to account for variability within and between studies.														No assessment of model fit presented with a comparison of competing models and no justification provided for fixed effect model		 												Random-effect model was used for data synthesis if I2 >50%, otherwise the fixed-effect model was adopted.		 												Random effects model only fitted				 										Random-effect model used; no rationale provided		 		 										No assessment of model fit presented with a comparison of competing models.		 				 																						FEM fitted only														NA																 		 																								NA														Goodness of fit was measured using the overall residual deviance (Dres) and the degree between-trial SD and coefficient of variation for continuous and dichotomous outcomes, respectively. Furthermore, DIC, a measure that combines model fit and complexity of the model, was reported.														Models were evaluated using the deviance information criterion (DIC), a measure which combines model fit and complexity of the model. Models with the lowest DIC or overall residual deviance (Dres) value in relation to the number of data points were selected.																												NA		 		 										Overall estimates of effect were calculated with a fixed-effect model, random-effects model or Peto method as appropriate.		 																										NA														Not part of methodology innovation objective; fixed and random effect models fitted														Model fit for NMA was assessed based on the deviance information criterion and comparison of residual deviance to number of unconstrained data points.				 										No assessment of model fit presented with a comparison of competing models and no  proper justification on choosing fixed effect model.				 										Referring to the p-value less than .05 or I squared statistic over 50%, a significant heterogeneity was identified and the random-effects model would be applied in the further analysis. Model fit results not presented and discussed.														Both fixed and random effects models were fitted, the latter whenever I2>50%														NA														NA		 		 																		 						Random-effects models were used without justification. No assessment of model fit presented with a comparison of competing models.														NA														NA		 												When the research effect size was homogeneous, the data were analyzed using a fixed effect model (Mantel– Haenszel method), otherwise the random effect model (DerSimonian–Laird method) for combined effect size was applied for estimation.

				Was a valid rationale provided for the use of random effects or fixed effect models?														A Fixed-effect model was used unless there was heterogeneity (tested by the Cochran Q test) then the analysis was repeated using a random effect model; however, no heterogeneity was observed.														Fixed and random effects models fitted. Model fit discussed based on DIC only														Use of random effects model not justified. Statistical heterogeneity between studies that evaluated the different drugs was assessed by the Q-statistic. 				 										The authors planned to use the fixed-effect model a priori to assess effect sizes and presented a comparison of fixed- versus random-effect model.														Both fixed and random effects models were fitted but no rationale provided														NA		 																										NA		 												When significant heterogeneity existed among eligible studies, random-effect model was applied to improve the accuracy of research. 														Statistical heterogeneity between studies that evaluated the different drugs was assessed by the Q-statistic. 		 																																								Statistical heterogeneity between studies that evaluated the different drugs was assessed by the Q-statistic. When the heterogeneity test reached the formal level for statistical significance to assess heterogeneity (P<0.10), the null hypothesis of homogeneity of the treatment effects across the studies was rejected and the analysis was repeated by calculating a random-effect model.		 												No rationale provided														Statistical heterogeneity between studies that evaluated the different drugs was assessed by the Q-statistic. When significant heterogeneity was observed, Fixed Effects and Random Effects modelling were conducted and differences reported.																												Random effects approach incorporates within- and between-study heterogeneity to estimate pooled relative risk (RR) and 95% confidence intervals (CI) for each comparison		 																										As above														Random effects model was used because of known clinical and methodological heterogeneity (eg, the various doses of each PAH agent).		 												Random effect model was chosen to account for variability within and between studies.																 												As above																		 										The random-effect model was used without justification.		 												A random-effect Bayesian model was chosen to perform a NMA for the existence of inconsistency. 		 												Fixed effects model was used when heterogeneity was absent; otherwise, random effects model was chosen.														A Fixed-effect model was used unless there was heterogeneity (tested by the Cochran Q test) then the analysis was repeated using a random effect model.														A Fixed-effect model was used unless there was heterogeneity (tested by the Cochran Q test) then the analysis was repeated using a random effect model.														Random effects model was used as the pooled trials applied a variety of ERA drugs, which would lead to heterogeneity, the RRs and 95% confidence intervals (CIs) were calculated with a random effect model. 		 												Due to the heterogeneity of the component studies, the Mantel-Hansel random-effects model was used. 														Statistical heterogeneity between studies that evaluated the different drugs was assessed by the Q-statistic. When significant heterogeneity was observed, Fixed Effects and Random Effects modelling were conducted and differences reported.														No rationale provided.														Random effect models, adjusted to allow comparison of RCTs with more than two arms, were utilized for this analysis. No rationale provided.														A Fixed-effect model was used unless there was heterogeneity (tested by the Cochran Q test) then the analysis was repeated using a random effect model.														Overall estimates of effect were calculated with a fixed-effects model, random-effects model, or Peto method as appropriate. Statistical homogeneity was assessed using Q statistic and further quantified with the I2 statistic.																												A wide median random effect SD was reported for 6MWD; no explicit description of model type chosen, or detail about whether a fixed effects model was fitted as well.																												Not part of methodology innovation objective; fixed and random effect models fitted		 												Random effects NMA differs from fixed effect NMA in that it allows for the variation of true treatment effect between studies due to heterogeneity.		 		 												 												As above														Both fixed and random effects models were fitted, the latter whenever I2>50%														Variability of the selected studies was evaluated through a heterogeneity test using models with fixed effects when the test was statistically non-significant (P≥0.05) and random effects when the test was statistically significant (P<0.05). In order to avoid the non-reliable results caused by low quality of the trials, sensitivity analyses were performed by excluding the trials of low score														The meta-analysis was performed using a fixed-effects model when there was no significant heterogeneity. In other situations, the DerSimonian-Laird random-effects model was used. 		 												The fixed-effect model and the random-effects model were utilized for consistent and heterogeneous studies, respectively.				 																								The Cochran Q test and I-squared were used to assess the magnitude of effect size heterogeneity. When the research effect size was homogeneous, the data was analyzed using a fixed effect model, otherwise the random effect model for combined effect size was applied for estimation														The Cochran Q test and I-squared were used to assess the magnitude of effect size heterogeneity. When the research effect size was homogeneous, the data was analyzed using a fixed effect model, otherwise the random effect model for combined effect size was applied for estimation		 												As above		 

				If a random effects model was used, were assumptions about heterogeneity explored or discussed?
If a valid rationale for the fixed effect model was provided, state “not applicable.”														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic. No heterogeneity was observed.														No discussion of assumptions about heterogeneity														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.		 												The authors considered significant statistical heterogeneity to be present if the I2 is greater than 50%. Where they identified significant heterogeneity, they attempted to explore possible causes using prespecified subgroup analyses. 																												NA		 												For analyses that included four or more studies, they used graphical displays and test statistics ( Q and I2 statistics) to assess heterogeneity. There was little evidence of statistical heterogeneity among studies within drug classes for mortality and hospitalisation outcomes and moderate heterogeneity for 6MWD.														No random effects model used		 												Results of heterogeneity test were not reported.														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic. I2 was also calculated to estimate proportion of variation attributable to between study heterogeneity.		 												Statistical heterogeneity was assessed using the Cochrane Q statistic (P < 0.1 considered significant). Authors calculated the I2 statistic to estimate between-study heterogeneity.																												Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.		 												No REM used														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.		 												Fixed effects and random effects models were tested and the fixed effects model was chosen since it yielded a lower residual deviance. However, both models yielded similar results, which authors concluded implied the robustness of their findings.														Statistical heterogeneity assessed using the I2 statistic, with values > 50% indicating substantial heterogeneity. This is also discussed.		 												Authors used Q and I2 statistics to assess heterogeneity, and a random effect model in case of substantial heterogeneity (I2 > 50%)														In the case of significant heterogeneity, the result was investigated by performing a sensitivity analysis, where one study was excluded at a time and the impact of removing each of the studies was assessed on the overall outcome result and heterogeneity.		 												I2 values were calculated as a measure of heterogeneity and authors considered I2 >75% as representing considerable heterogeneity.		 												The authors used Cochran’s Q test and the I² test to assess between-study heterogeneity (deemed significant at p <0.10 and I²>50%). p<0·05 was considered statistically significant for this study. Results are discussed;  no significant heterogeneity was noted in the primary outcome analysis.														Fixed effect model was used but rationale not provided explicitly. No statistically significant heterogeneity was observed among included studies (I2=18%, P=0.25)		 												I2 statistic was calculated to measure the amount of inter-study heterogeneity.		 												The authors tested for heterogeneity with the Cochran Q-test and measured inconsistency (I2) of treatment effects across trials.		 												Heterogeneity among studies was evaluated by calculating p-value, which was considered significant if p < 0.10. The study found "no significant heterogeneity between the indirect comparison of ambrisentan, bosentan, and sildenafil".				 										Assumptions about heterogeneity not discussed		 																										Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.														Statistical heterogeneity across the various
trials was tested with the use of Cochran’s Q statistic.														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.		 												Inter- study heterogeneity was measured using Q statistics (p<0.01 was considered heterogeneous) and I2 statistics (I2>50% was considered heterogeneous).														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.														Between-trial standard deviation (heterogeneity) was reported but not critically discussed.														The authors conducted meta-regression with subgroup indicator covariate (dichotomized WHO FC factor) to examine differences in efficacy of treatments between patients with severe PAH and patients with low risk status. Also a sensitivity analysis was performed separately for all three outcomes by including only studies with low risk of bias.														Statistical heterogeneity across the various trials was tested with the use of Cochran’s Q statistic.														Variability of the selected studies was evaluated through a heterogeneity test using models with fixed effects when the test was statistically non-significant (P≥0.05) and random effects when the test was statistically significant (P<0.05). 		 												Statistical homogeneity was assessed using Q and I2 statistics.		 																																								Detailed discussions about approaches to control for between-study heterogeneity using statistical methods		 												For direct pairwise meta-analysis, statistical heterogeneity between studies was assessed using the chi-squared test and I2. Heterogeneity is considered to be low when I2 is ≤ 25%, moderate when I2 is between 25% and 75%, and high when I2 is ≥ 75%. Heterogeneity was explored through selected meta-regressions and subgroup analyses based on patient treatment history (treatment-naive and patients on background PAH therapy), patient covariates (NYHA or WHO FC and PAH etiology at baseline) and treatment duration.		 		 																		 						No subgroup/sensitivity or meta-regression analyses conducted to adjust for between-study heterogeneity. No discussion of heterogeneity across included studies.														Heterogeneity analysis carried out for all AES included (not reported). 														No specific discussion of assumptions about heterogeneity of the evidence base														No discussion of assumptions about heterogeneity		 												Interstudy heterogeneity was identified through Q test of Cochran (if P h<0.05) and test of I2 (if I2>50%)		 												Heterogeneity was evaluated when at least two studies were available for each pairwise comparison but no report or discussion of results.														Patient baseline and study design characteristics presented in Table 1, pointing to marked heterogeneity; not critically discussed in study														Patient baseline and study design characteristics presented in Table 1, pointing to marked heterogeneity; not critically discussed in study		 												The Cochran Q test and I-squared were used to assess the magnitude of effect size heterogeneity. Study-level heterogeneity was considered to exist if the I-squared was>50%.		 												Statistical heterogeneity of treatment effects between studies was formally tested with Cochran’s test (P<0.1). The I2 statistic was also examined, and we considered I2>50% to indicate significant heterogeneity between the trials.

				If there are indications of heterogeneity, were subgroup analyses or meta-regression analysis with pre-specified covariates performed? If a valid rationale for the fixed effect model was provided, state “not applicable.”														Sensitivity analyses were calculated within subgroups decided a priori (nature of the drug, treatment dose, functional class, methodological quality) to assess the robustness of the main conclusions, but no adjustments were made to account for between-study heterogeneity (which was not assessed in the first place). Limitations state that "because of the absence of subgroup analyses in the articles reviewed, it was not possible to make direct comparisons between CTD and IPAH subgroups on exercise capacity. It was also not possible to use meta-regressions to assess potential effect modification by type of patients (age, sex, race, disease duration...)."														No discussion of between-study heterogeneity, no adjustments made														Subgroup analysis deemed not feasible.		 												Where authors identified significant heterogeneity, they attempted to explore possible causes using prespecified subgroup analyses. 														No discussion of imbalance of effect modifiers and no attempt at controlling for this. Study does mention I2 statistic and suggests heterogeneity for clinical improvement outcome														Several sensitivity analyses taking into account the population mix in terms of FC and pulmonary hypertension categories, intervention doses, trial design and data status, as well as subgroup analyses for IPAH and PAH associated with connective tissue disease (CTD-APAH), were planned - data permitting		 												No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies														Univariate meta-regression analysis was carried out on the placebo-corrected 6MWD and the ratio relative to placebo in the imNYHA classification		 												Results of heterogeneity test were not reported.														Heterogeneity was found between studies in a number of outcomes but subgroup analysis was not completed due to limited number of studies.		 												The subgroup  analysis of PDE5I/prostacyclin and PDE5I/ERA combinations were conducted.														Sensitivity and meta-regression analysis conducted on IPD														When significant heterogeneity was found and was not explained in terms of study quality, subgroup analyses were conducted.														No discussion of model selection and no adjustment for heterogeneity														When significant heterogeneity was found and was not explained in terms of study quality,  subgroup analyses were conducted.		 												Subgroup analyses or meta-regression analysis were not conducted														Further information not provided.		 												Not conducted for trials on PAH patients only														As above		 												No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies		 												Subgroup analyses conducted to investigate sources of heterogeneity in the main analysis according to class of added PAH-specific therapy, PAH type, baseline WHO functional capacity, baseline 6MWD, study design, and duration of trial. The justification for the fixed effect model is not provided. Meta-regression analysis was conducted to show the relationship between mean changes in exercise capacity and risk ratio for clinical worsening.														Cochran Q test and the I2 test were used to assess between-study heterogeneity and were considered statistically significant at P < .10 and I2 > 50%. Subgroup analyses were also planned a priori to investigate sources of heterogeneity in the main analysis; no justification given for the choosing fixed effect model										 				I2 statistic was 41% for MT vs CT comparison, indicating no substantial heterogeneity 		 												Data stratified according to the clinical factors potentially affecting the progression and prognosis of PAH were analyzed by meta-regression methods. 										 				No indication of heterogeneity .		 		 																								No subgroup/sensitivity analyses or meta-regression analyses conducted to adjust for between-study heterogeneity; results of heterogeneity test provided in Table 2														Heterogeneity was assessed for each group.														Only considered subgroup analysis considering the mortality rate in the control groups of trials														Heterogeneity was assessed for each group and subgroup.		 												No significant heterogeneity found in the clincial worsening outcome														When significant heterogeneity was found and was not explained in terms of study quality,  subgroup analyses were conducted where possible: i. Idiopathic primary pulmonary hypertension versus pulmonary hypertension due to collagen vascular diseases ii. Severity of ILD and pulmonary hypertension at baseline														No sensitivity/subgroup analyses conducted to explore impact of between-study heterogeneity. Sensitivity analysis conducted excluding a study with high risk of bias.														The network for 6MWD indicated the presence of low heterogeneity standard deviation, whereas networks for discontinuation due to adverse event and all-cause mortality showed moderate to high heterogeneity. A sensitivity analysis was conducted by excluding studies unclear or high risk of bias in the reduced model. 														Despite heterogeneity, trials were pooled within each class of medication as the relatively few trials for each intervention limited the ability to carry out analysis on individual drugs within each class. Weighted linear regression conducted to assess relationship between the relative risk of mortality with prostanoid treatment compared to placebo and the proportion of patients in each trial with functional class III or IV symptoms.														For verification of the robustness of the results, sensitivity analysis were performed to test the influence of potential effect modifiers.		 												To assess the influence of potential effect modifiers on the association between hemodynamic changes and clinical events, meta-regression analyses were conducted, including the following variables as covariates, each separately: mean age, sex, race, type of PAH, baseline functional class, changes in 6MWD (Δ6MWD) from baseline to the end of follow-up, Detsky quality score, duration of follow-up, study publication year, baseline hemodynamic parameters, tertile of hemodynamic changes.		 												No subgroup/sensitivity analyses or meta-regression analyses conducted to adjust for between-study heterogeneity														No adjustments for patient baseline heterogeneity														Analysis considered different adjustments: based on only aggregate data; combining IPD and aggregate data with no covariate adjustments; combining IPD and aggregate data with covariate adjustments for individual patient AGE, baseline STATUS and baseline PVR at within-study level; using the covariate adjusted IPD and aggregate data model with the observational studies down-weighted by inflating their standard errors by a factor of 10; using the covariate adjusted IPD and aggregate data model with constructed control arms for observational studies with an assumed deterioration of 25 meters in 6MWD		 												Attempts were made to explain substantial statistical heterogeneity (P ≤ 0.10 for the chi-squared test or I2 ≥ 50%) by subgroup analyses or elimination of outliers. Where substantial statistical heterogeneity continued to present in the subgroup analyses, the clinical outcomes were presented separately for each study and were reviewed qualitatively. The planned subgroup analyses included age (e.g., < 65 years, ≥ 65 years), baseline NYHA or WHO FC (II, III, or IV), baseline 6MWD (e.g., < 350 m, ≥ 350 m), gender (male, female), background pharmacotherapy (Yes, No), and disease etiology subtype of PAH (e.g., IPAH/FPAH or other). For studies that enrolled mixed populations, the analysis was stratified by specific subpopulations (i.e., treatment-naive patients and patients on background PAH therapy) as opposed to the total study population.		 		 										Heterogeneity between studies were not discussed				 										No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies.														Further information not provided.														In order to avoid the non-reliable results caused by low quality of the trials, sensitivity analyses were performed by excluding the trials of low score														Subgroup analysis on approved/non-approved formulations/drugs; meta-regression analysis was also performed to investigate the relationship between outcomes and relevant factors		 																 										A sensitivity analysis was conducted by removing the RCTs that used a combination of other PAH-specific drugs in baseline therapy. No other analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies.														No discussion of between-study heterogeneity, no adjustments made														Only subgroup analyses conducted on ROA								 						For the clinical worsening outcome, the overall heterogeneity suggested moderate heterogeneity when pooling oral treatments. Subgroup analyses according to the drug classes (ERAs, PDE-5Is, sGCS, and prostacyclin receptor agonists) was conducted. Heterogeneity results not reported for CT vs MT comparison.		 												No analyses conducted to adjust for imbalances in distribution of key effect modifiers across included studies

				Are all the treatment options restricted to specific doses and co-treatments, or have different doses and co-treatments been “lumped” together? If the latter, is it adequately justified? 														Studies were pooled by treatment and by dose, without proper clinical justification.														Studies were pooled at class of drug without rationale or justification.														All 6 included studies were pooled (i.e. active vs control). Subgroup analysis of drug groups or classes were not completed due to the differing designs.		 												For 6MWD and mortality outcome, there were only two studies included, although the type of ERA and PDE5I were different, these were pooled together for ERA vs PDE5I comparison. 														Studies were pooled as active vs placebo without any justification being provided.														Studies were pooled by functional class, treatment and by dose.		 												Studies were pooled into combination therapy and monotherapy and stratified by drug classes. Dose-dependent effect of the treatments were not investigated.														Studies pooled by treatment without justification		 												Dosage was not controlled in the study which and authors acknowledged that this may substantially affect the conclusion since dosage is a key factor for the effect size														Data was pooled from studies comparing different combinations of pulmonary vasodilators (inhaled, IV, oral), i.e. combo vs mono. This approach was defended by authors as guidelines imply any form of CT is acceptable.		 												Studies were pooled by treatment into active treatment group and control group. No details of dosing regimens given. Studies of SGCs were pooled with those of PDE5-I, because both classes of drug modulate the cyclic guanosine monophosphate pathway. Similarly, prostacyclin receptor agonists were pooled with molecular prostacyclins. When the study design was an MT design allowing for pre-treated patients, authors defined the CT subgroup according to the dominant combination received.														Pooled placebo-adjusted estimate reported (active vs control) as well as dose-specific treatment effects														Pooling by drug class or by active vs control without justification		 												Treatments included regardless of doses. Different treatment combination lumped together in 'combination therapy' and no justification provided														Studies were pooled by treatment. No details of dosing regimens and concomitant therapies given.		 												Treatments were restricted to approved dosage in Japan. However, no details provided on the background therapy received by trial patients.														Studies were pooled at class level with a justification being provided. The effect of multiple agents in a drug class was combined as the analysis was somewhat limited by the small number of RCTs available for each drug, however, it is possible that the efficacy of agents is drug specific rather than class specific, and other NMAs in PAH have been published.		 												Different doses have been lumped together and no distinction made between add-on active therapy and monotherapy.														Treatment dosage was investigated in a meta-regression analysis as a potential treatment effect modifier.		 												Studies were pooled by treatment into drug classes. Dose-dependent effect of the treatments were not investigated.		 												In line with study objective, studies were pooled by treatment into monotherapies, combination therapies for the main analysis and by various subgroups (including drug classes) in the subgroup analyses with justification. No details of dosing regimens given.														Different treatments were pooled into either combination therapy or monotherapy and drug dosages were not considered. Analyses were restricted to patients on background therapy, therefore comparing combination therapy with monotherapy. No further justification provided.				 										Studies were pooled into combination therapy and monotherapy. Dose-dependent effect of the treatments were not investigated.														Studies were pooled by treatment into prostacyclin/prostacyclin analogues and control group and into individual treatment subgroups. Dose-dependent effect of the treatments were not investigated.								 						No details of dosing regimens given.														Different treatments were pooled into particular drug class and drug dosages were not considered. Classes of interventions and whether they should be treated as combination treatments were determined with discretion. These limitations are being acknowledged in the discussion.		 												Studies were pooled by treatment into PAH specific therapies, monotherapies, placebo/conventional therapies and combination therapies. No details of dosing regimens given.														Studies were pooled at class level.														Studies were pooled at class of drug without rationale or justification.														Studies were pooled at  major adverse events in patients receiving ERAs, MAES in patients receiving ERAs by disease group and MAEs in patients receiving ERAs by intervention. 		 		 										Different treatments (some including background therapies) were lumped together as monotherapy and combination therapy. Also no distinction made between upfront combination and sequential combination treatments. The authors do acknowledge that difference exist regarding the efficacy and safety among the individual agents and the order in which the drugs were added within each of these combinations.														Studies were pooled by treatment only.		 												No details of dosing regimens given.		 												Study evaluated the influence of different doses of PAH specific drugs														Studies were pooled at class of drug.														Data was pooled for comparison of active treatment vs control; no explicit justification provided		 												Data was pooled for comparison of active treatment vs control; no explicit justification provided		 		 										The authors separately evaluated low dose versus the combination of mid-range to full doses (combined) of active treatment comparisons. Treatment doses pooled.														Studies were pooled by treatment and dose when relevant.														No pooling done by authors		 												Only approved formulations and doses  in Canada were included.		 		 										Different treatments were pooled into active therapy and compared with ex-placebo arm. No details of dosing regimens and concomitant therapies given.				 										Treatment options were not restricted to specific doses. 														Studies were pooled at disease, treatment and AES. Subgroup analysis of ERAs by dosage was also performed.														Data was pooled at class level (i.e. PCA vs control) without clear justification														No pooling		 												Treatment options were not restricted to specific doses. 				 										Direct comparisons without dose distinction and direct comparisons and NMA with dose distinction presented.														Pooling at class level														Pooling at treatment and class level				 										Studies were pooled into combination therapy and monotherapy. Dose-dependent effect of the treatments were not investigated.		 												Studies were pooled into combination therapy and monotherapy. Dose-dependent effect of the treatments were not investigated.
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				Is a graphical or tabular representation of the evidence network provided with information on the number of RCTs per direct comparison?														NA														Network diagram presented without details (e.g. number of studies per pairwise comparison)														NA										 				NA														Evidence network provided, number of RCTs per direct comparison was also stated.														NA														NA														NA																												NA														NA														NA														NA		 												Evidence network provided, not number of RCTs per direct comparison														NA														Numbers indicated the number of articles. No number indicated only one article.																												NA														NA														NA														NA																								 				NA														NA				 										NA														Both graphical and tabular representation of the evidence network provided 														NA														NA														NA														NA																												NA														Evidence network provided, numbers indicated the number of articles. Results of the NMA model are presented in the Supplementary Material 3 (not accessible).														Evidence network provided, numbers indicated the number of articles. Results of the NMA model are presented in tabular format in the Supplementary Material 3.														NA														NA		 												NA																																										Figure 4																												NA		 												Both graphical (Figure 2) and tabular representation (Table S2) of the evidence network provided.														NA														NA														NA																 												Both graphical (figure 2, 3) and tabular representation (table 2) of the evidence network provided.														NA														NA										 				NA														NA

				Are the individual study results reported?														Tabulated results are presented for each study.														Table 1														Forest plots were reported for each study.		 												Forest plot presented (analysis 3.2 and 3.3).														Individual study results not reported.														Forest plots and tabulated data are reported for each outcome of interest.														Forest plots were reported for each study.														Forest plot and tables presented																												Forest plots were reported for each study.		 												Forest plots were reported for each study.														For each study and drug dosage.														Forest plots were reported for each outcome of interest.														Individual study results not reported														Forest plots were reported for each study.		 																										Individual study results in the form of forest plots of direct meta-analyses.		 												Forest plots were reported for each study.														Forest plot (Figure 2) presented for included studies pooled together, using a random-effects model for 6MWD.		 												Forest plots were reported for each study.		 												Forest plots were reported for each study.														Study results reported for long-term event driven trials only		 												Individual study results were reported in Figure 6.		 												Forest plots were reported for each study.		 												Table 6				 																								Forest plots were reported for each study.														Forest plots were reported for each study.														Forest plots were reported for each outcome.																 												Individual studies results presented for the clinical worsening and 6MWD outcomes														Forest plots were reported for each study.		 												Individual study results not reported.		 												Individual study results not reported.														Forest plots were reported for each outcome.														For each study and drug dosage.														Forest plots were reported for each study.		 												Table 3																												Tables 1-4		 														 												Forest plots were presented for each outcome.				 										Individual study results not reported.																												Forest plots were reported for each study.														Forest plots reported for each study for all-cause mortality																		 										Individual study results not reported.														Forest plots reported for each study and outcome														Forest plots reported for each study for outcomes mortality, clinical worsening, withdrawal due to adverse effects				 										Individual study results not reported.		 												Forest plots were reported for each study.

				Are results of direct comparisons reported separately from results of the indirect comparisons or network meta-analysis?														NA																												NA										 				NA														NA														NA														NA														NA																												NA														NA														NA														NA		 												-														NA														NA; no closed loops																												NA														NA														NA														NA														NA										 				NA														NA										 				NA														In the form of heat plot displaying the contribution of the direct estimate in design														NA														NA														NA														NA										 				NA														NA														No direct comparison results reported; Table 1 provides an overview of outcomes reported in included studies.														No direct comparison results reported; Table 1 provides an overview of outcomes reported in included studies.														NA														NA		 												NA																												NA														Not part of methodology innovation objective																												NA		 												Results of direct and indirect comparisons presented separately in Figure 3.														NA														NA														NA																		 										Direct comparisons presented in Table 2; NMA results presented in Figure 3.														NA														NA										 				NA														NA

				Are all pairwise contrasts between interventions as obtained with the network meta-analysis reported along with measures of uncertainty?														NA																												NA										 				NA														Table 1														NA														NA														NA																												NA														NA														NA														NA														Forest plots for all pairwise comparisons provided														NA														As a forest plot														League table (Figure 3) provided presenting all possible pairwise comparisons of treatments. Forest plots for  pairwise comparisons also provided.														NA														NA														NA														NA														NA										 				NA														NA										 				NA																												NA														NA														NA														NA		 								 				NA														NA														The results of all mutual comparisons along with measures of uncertainty are presented in the Table 2,3 and supplementary tables.														The results of all mutual comparisons along with measures of uncertainty are presented in the Table 2.														NA														NA														NA																												NA														Not part of methodology innovation objective																								 				NA		 												Forest plots for all pairwise comparisons provided.														NA														NA														NA																 												Forest plot with NMA for the risk of abnormal liver function, peripheral edema, and anemia presented with risk ratio and associated confidence intervals (Figure 3).														NA														NA										 				NA														NA

				Is a ranking of interventions provided given the reported treatment effects and its uncertainty by outcome?														NA														Histogram of rankings provided without details of uncertainty														NA										 				NA																												NA		 												NA														NA																												NA														NA														NA														NA		 												-														NA																												Ranking of intervention provided for each outcome (e-Table 4) and discussed uncertainty related to the ranking estimates and advised against using the estimates in deriving any of the study conclusions.														NA														NA														NA														NA														NA										 				NA														NA										 				NA														In the form of SUCRA table and cluster plots														NA														NA														NA														NA		 								 				NA														NA														Individual rankings for PAH treatments also provided.														Individual rankings for PAH treatments provided in Table 2.														NA														NA														NA																												NA														Not part of methodology innovation objective														In the NMA tables by random and fixed effect models, epoprostenol was ranked first, followed by sildenafil, which was significantly better than riociguat max 2.5 mg, ambrisentan 5 mg and 10 mg, and tadalafil in the fixed effects model. Other details on ranking not provided.										 				NA		 												Surface under the cumulative ranking curve (SUCRA) results for outcomes presented for each outcome along with the associated uncertainty estimates (Table S2).														NA														NA														NA																 												SUCRA ranking of ERAs for abnormal liver function, peripheral edema, and anemia presented in Table 3.														NA														NA										 				NA														NA

				Is the impact of important patient characteristics on treatment effects reported?														Study only states that "because of the absence of subgroup analyses in the articles reviewed, it was not possible to make direct comparisons between CTD and IPAH subgroups on exercise capacity. It was also not possible to use meta-regressions to assess potential effect modification by type of patients (age, sex, race, disease duration...)."														No discussion of impact of differences in patient characteristics across trials on MA results														No critical discussion of between-study heterogeneity in terms of patient baseline characteristics, and how these may have impacted analysis results				 										The impact of patient characteristics (PAH etiology, disease severity) on observed treatment effects was not explored.																														 												Impact of patients characteristics (e.g. PAH subtype, WHO FC) were not explored or discussed, even though authors acknowledged that "study populations were not comparable from study to study, in part because sicker patients are more likely to be receiving prostanoid therapy, so the data on the efficacy of oral therapies may appear to be more favorable because they were studied in patients who were less sick."														Placebo-adjusted meta-regression on 6MWD presented, but study does not discuss potential impact of patient heterogeneity on results		 												Impact of patients characteristics (patient ethnicity, treatment duration and previous concomitant therapies) on treatment effect was discussed but not explored in the analysis														Only briefly discussed.		 												Impact of patients characteristics (e.g. PAH subtype, WHO FC) on results were not discussed critically and were deemed homogenous across studies														Issues discussed in conclusions.														Discussion section only lists study design characteristics as limitations, no discussion of impact of patient characteristics on treatment effects		 												-														No discussion of impact of patient characteristics on MA results		 																										Differences in participant characteristics, cointerventions, outcome assessment, definitions for important outcomes (clinical worsening) were discussed as leading to challenges in interpreting of evidence for clinicians and investigators.		 												Impact of patients characteristics on results are not discussed critically. 														Impact of a patient characteristics (varying degrees of disease severity) was discussed but not explored.														Impact of patients characteristics (e.g. PAH subtype, WHO FC) were discussed but not explored through additional analysis.		 												Implication of patients characteristics on results are discussed well. Findings from predefined subgroup analyses suggested that the effect of combination therapy on clinical worsening was not driven by just one type of study design or by subgroups of patients with specific disease characteristics. Subgroup analyses for trials that included both treatment-naive patients and patients on background therapy heterogeneously reported secondary outcomes of this meta-analysis, resulting in possible reporting bias.														Not critically discussed				 										Impact of patient characteristics (e.g. PAH subtype, WHO FC) on treatment effects was not explored. 		 												Impact of patients characteristics on results were explored in the meta-regression analysis. The analysis demonstrated that clinical factors, such as age, gender percentage, baseline NYHA functional class, baseline mPAP, baseline 6-MWD, etiology, type of control, and follow-up duration, had no influence on the overall results in the meta-analysis (all p<0.10).				 										Impact of important patient characteristics on treatment effects neither explored nor discussed.		 												Some discussion of impact of patient characteristics on NMA results.		 												Authors acknowledged not conducting a subgroup analysis to assess the effect of some effect modifiers (PAH subtype, sex of the subjects, age).																												No discussion of impact of differences in patient characteristics across trials on MA results																 		 																																						Impact of patient characteristics were neither explored nor discussed.														Impact of WHO FC were partially explored and authors acknowledged that "study designs, patients’ etiology, demographics and follow-up duration remained unclarified in our NMA".														No critical discussion of between-study heterogeneity in terms of patient baseline characteristics, and how these may have impacted analysis results														Not critically discussed		 												Impact of patients characteristics (e.g. PAH subtype, WHO FC) on results were explored in the meta-regression analysis. The sensitivity analysis confirmed that our findings were not influenced by several potential effect modifiers.														Authors discussed some impact. 'Most patients had class III idiopathic PAH, although individual patients with advancing, progressive secondary PAH may have been those with limited treatment response or disease progression in the component trials. This reasonably explains the heterogeneity and the range seen in upper and lower ends of the treatment response and overall treatment variability observed with each endpoint.'																												Analysis considered different adjustments: based on only aggregate data; combining IPD and aggregate data with no covariate adjustments; combining IPD and aggregate data with covariate adjustments for individual patient AGE, baseline STATUS and baseline PVR at within-study level; using the covariate adjusted IPD and aggregate data model with the observational studies down-weighted by inflating their standard errors by a factor of 10; using the covariate adjusted IPD and aggregate data model with constructed control arms for observational studies with an assumed deterioration of 25 meters in 6MWD														Comparative treatment effects of PAH therapies could not be conducted among specific subpopulations with respect to age, gender, baseline 6MWD, baseline PAH etiology, baseline WHO FC, and background PAH therapy, because data were not reported in published articles.				 										No discussion of impact of patient characteristics on MA results.				 										Impact of patients characteristics (e.g. PAH subtype, WHO FC) were not explored or discussed.														Article does not discuss between-study heterogeneity.																												Only limitations stated: no availability of individual patient-level data from the RCTs; some studies included a few patients who received inhaled, subcutaneous, or intravenous prostanoids therapy during the study period; the enrollment period for the studies extended over a 13-year period		 																 										Impact of patient characteristics (e.g. PAH subtype, WHO FC) were not explored although discussed as an analysis limitation.														No discussion of between-study heterogeneity, no adjustments made														No discussion of between-study heterogeneity, no adjustments made								 						Impact of patients characteristics (e.g. PAH subtype, WHO FC) were not explored but discussed.														Impact of patients characteristics (e.g. PAH subtype, WHO FC) were not explored or discussed.
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				Are the conclusions fair and balanced?														Study does not discuss potential impact of patient heterogeneity on results, so the results may not have supported the conclusions if heterogeneity had been addressed.														Authors conclude that active treatments are more effective than placebo and show no significant difference in effectiveness from one another; no discussion of uncertainty or between study-heterogeneity														Conclusions framed as active vs control and suggested nonsignificant survival improvement and significant exercise capacity improvement; little contextualisation of results in light of  limitations (e.g. study heterogeneity), however.				 										The authors concluded that a PDE5 inhibitor may be better than an ERA for 6MWD and quality of life, but that there appears to be no different in WHO FC or mortality. These conclusions are limited by the small number of trials. No other limitations related to patient or study design characteristics were critically discussed.														Authors endorse specific treatments over others despite lack of discussion of between-study heterogeneity and despite original approach of pooling active therapies																 												Results are discussed with consideration of few limitations, lack of head-to-head trials impact of treatment effect modifier with respect to baseline disease severity. The authors termed “background treatment” when patients were taking a pre-existing medication prior to randomization to a second drug. For example, in the trial of iloprost plus bosentan vs bosentan alone, it was construed to examine the efficacy of combination vs monotherapy.														Conclusions are balanced without strong claims about relative efficacy and safety. However, study does not discuss potential impact of patient heterogeneity on results, so the results may not have supported the conclusions if heterogeneity had been addressed.		 												Authors make claims about ambrisentan being the most appropriate therapy even though results are not critically discussed with consideration of between-study heterogeneity and analysis limitations.														Authors conclude no significant benefit of CT in clinical worsening outcomes compared to MT. Results are critically discussed with consideration of limitations.		 												Results are critically discussed with consideration of limitations such as heterogeneity in study design e.g. sample size, individual agents within the combination, treatment sequence and route of administration. However, impact of patient's characteristics such as PAH subtype, WHO FC were not explored or discussed.														Results are critically discussed with consideration of limitations; not chiefly about establishing relative efficacy and safety of active PAH therapies														Conclusions are balanced without claims about relative efficacy and safety among active therapies. However, study fails to account for widespread heterogeneity across evidence base, so the results may not have supported the conclusions if heterogeneity had been addressed.		 						 						Authors conclude that "all targeted drugs for PAH are associated with improved clinical outcomes, especially combination therapy. However, all these drugs seem to show less favorable effects on survival in the short-term follow-up". Conclusions not interpreted in context of limitations; limitations section briefly mentions confounding factors but does not discuss impact on results														Results not critically discussed with consideration of limitations, study heterogeneity, etc.		 												Results are critically discussed with consideration of limitations such as heterogeneity in study design e.g. sample size, trial duration. Impact of patient characteristics such as PAH subtype, WHO FC were not explored or discussed. Based on the short follow up results, authors suggested the superiority of bosentan and sildenafil among oral PAH drugs without exploring all available treatments and background therapy received by trial patients.														Results discussed in the light of limitations, effect modifiers and quality of RCT evidence. However their interpretation of results are based on the analyses that lumped together trials comparing monotherapy versus placebo with and without background therapies. Although the authors have conducted a sensitivity analysis excluding studies prior to 2000, they have not considered potential heterogeneity in trials due to differences in disease severity or receipt of background therapies in those studies. 		 												Results are not critically discussed with consideration of limitations such as heterogeneity in study design e.g. follow up duration, PAH etiology, add-on treatments and the type of background therapy.														Results are discussed with consideration of limitations (a limited number of RCTs, inclusion of one retrospective study, varying degrees of disease severity, studies with small sample size not adequately powered for mortality and long-term event-free survival assessment, different types of background therapy and timing of combination therapy initiation). 		 						 						Results are critically discussed with consideration of limitations such as heterogeneity in study designs e.g. trial duration, open-label single arm design. Heterogeneity of patient characteristics such as PAH subtype, WHO FC, 6MWD was discussed. However, authors did not explore the impact of effect modification on analysis results.														Results are critically discussed with consideration of limitations such as heterogeneity in study design e.g. variable definition of clinical worsening, follow up duration, the timing of combination therapy initiation and the type of background therapy. However, their classification of background therapy as monotherapy and active+background therapy as combination therapy is not justified.														Results are not critically discussed with consideration of limitations such as heterogeneity in study design e.g. follow up variations, distinction of combination therapy vs background therapy etc.				 										The authors concluded combination therapy with ERAs and PDEI did not have beneficial effects compared with monotherapy. No limitations were discussed with respect to MT vs CT comparison such as limited number of studies, pooling for different MT and CT, focus on specific oral treatments, and presence of treatment effect modifiers.		 						 						Results are discussed with consideration of limitations such as heterogeneity in study designs e.g. trial duration. Impact of patient characteristics such as PAH subtype, WHO FC were explored however not critically discussed. 				 										The effectiveness and safety of three oral drugs are discussed without consideration of other oral drugs or drugs targeting prostacyclin pathways in line with the current treatment guidelines. Treatment effect modifiers (i.e. baseline patient or study characteristics that impact the treatment effects) are not critically discussed. 		 												Results are critically discussed with consideration of limitations such as heterogeneity in study design (baseline patient characteristics, follow-up duration), outcomes definition particularly clincial worsening and inclusion of several RCTs in which background therapies meeting specific criteria were counted as a part of the combination treatments in spite of their variant therapeutic conditions, which could contribute to the controversial efficacy of co-intervention as well.														Results are critically discussed with consideration of limitations such as heterogeneity in study design e.g. follow up variations, comparing combination therapy with background treatment, short duration trials not powered to assess mortality as a major endpoint etc.														Authors interpret top-line findings on active therapies in light of limitations														Authors advocate use of clinical hard endpoints; no judgement about certain treatments/classes being better than others														Authors conclude that ERAs are not associated with increased risk of all-cause death, but they are associated with increased CVD events, edema or fluid retention, anemia, and abnormal transaminase levels. Discussion section specifies a number of limitations and acknowledges these may have biased effect estimates.		 												The authors discuss the limitations of the analysis such as incomplete baseline data, lumping together different treatment combinations and sequences. Authors conclude that "the results of our meta analysis indicated that combination therapy targeting PAH may confer preferable therapeutic efficacy compared with monotherapy in patients with CTD-PAH as evidenced by a more remarkable reduction in risk of clinical worsening and a probable improvement of exercise capacity in these patients."																												Results are discussed with consideration of limitations such as lack of direct evidence, insufficient data on outcomes and IPD. Impact of patient characteristics (e.g. WHO FC, etiology) was not discussed.														Results are discussed with consideration of limitations such as heterogeneity in patients and study characteristics (patients’ etiology, demographics, follow-up duration, insufficient data, lack of IPD). Impact of WHO FC were explored and discussed. 														Results and limitations are critically discussed with consideration of limitations, study heterogeneity, etc. Authors conclude mortality benefit of PCA but contextualise results in light of differences in study designs and patient populations, particularly between older and more recent trials														Authors conclude that pharmacological treatments improved functional capacity and reduced mortality and morbidity in the short term, but that favourable effects on clinical events were not predicted by changes in 6MWD. Very little discussion of study limitations		 						 						Results are critically discussed with consideration of limitations such as heterogeneity in study designs e.g. aggregate data, trial duration. Impact of patient characteristics such as naïve vs treated patients, PAH subtype, WHO FC were explored and discussed. However they did not justify the omission of ambrisentan and inclusion of sitaxsentan in their assessment.		 												The authors discuss the heterogeneity of patients characteristics. However, omission of combination therapies and selexipag from their assessment was not discussed. Although heterogeneity in studies were discussed, it was not explored adequately.														Authors point to limitations in linking improvements in hemodynamic parameters to improvements in survival														Authors stress that their comparison should be viewed as illustrative and should not be used to guide clinical practice; conclusions are focused on methodological innovation only		 												Results are discussed with consideration of limitations e.g. short duration of trials resulting in lack of controlled long-term data, lack of head-to-head trials and the small number of studies in relation to the number of treatment strategies. Impact of patient characteristics such as PAH subtype, WHO FC, 6MWD was discussed. 		 		 										Results not critically discussed with consideration of between-study heterogeneity.				 										Results are discussed with consideration of few limitations (poor quality and limited size of included trials and small probability events). The most efficacious and safe treatments for each outcome are discussed. However, impact of patient characteristics such as PAH subtype, WHO FC, 6MWD were not discussed or explored and side-by-side comparison of ERA/PDE-5i with PCA is not fully aligned with current clinical practice.														Authors provide conclusions about individual treatments being superior to others for specific AEs, without critically interpreting the MA results in view of substantial between-study heterogeneity and discussing the impact of limitations (e.g. small sample sizes and low event rates)														Authors conclude the improvement of exercise capacity and cardiac function as assessed by 6 MWD, Borg dyspnoea score and cardiac index of PCA vs placebo, but do not critically contextualise and discuss results in light of limitations														Authors conclude that oral active therapies significantly reduce risk of CCW events (compared to placebo); some limitations discussed, however, heterogeneity of study populations not discussed; potential impact of limitations on results not discussed														Results not critically discussed with consideration of limitations, study heterogeneity, impact of treatment effect modifier and comparison with other drug classes.				 										Results are discussed with consideration of limitations. Impact of patient characteristics such as PAH etiology, WHO FC, different baseline medication of PAH on the interpretation of results are discussed. Justification of the study focus on the main adverse effects of ERAs only disregarding other drug classes not provided.														Authors conclude that only PDE-5is demonstrate a significant mortality benefit, which is at odds with recent evidence showing that PDE-5i in monotherapy leads to worse outcomes in the long-term than combination therapy (SERAPHIN, AMBITION, GRIPHON); also no discussion about lack of adequate powering to detect significant differences in mortality among included studies; authors also suggest PCA to be less recommended in clinical practice based on study results, which however does not discuss underlying uncertainty and heterogeneity of the evidence base														Authors conclude that prostanoids are efficient in improving survival, reducing clinical worsening, and improving exercise capacity, functional capacity, and hemodynamics, but point to elevated incidence in withdrawal rates. Limitations stated include time between the publication of the first and the last trial was 23 years; some trials not blinded; some trials adopted combination therapy, among which prostanoids were added to background treatment with bosentan or sildenafil; small sample size and relatively short duration of included RCTs; potential publication bias; no discussion of population heterogeneity								 						Results are discussed with consideration of limitations. Impact of lack of IPD data from RCTs, study designs (small sample size, short trial duration, variation in clinical worsening definition and publication bias) on the interpretation of results are discussed. Their classification of background therapy as monotherapy and active+background therapy as combination therapy is not justified.		 						 						Results are discussed with consideration of limitations e.g. short trial duration, treatment naive vs previously treatment patients pooled together and no subgroup analysis to assess the effect of each drug class of combination strategies. However, impact of patient characteristics such as PAH subtype, WHO FC, 6MWD were not discussed or explored. Also, their classification of background therapy as monotherapy and active+background therapy as combination therapy is not justified.
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