	Supplementary Tabe1. Characteristics of included randomized controlled trials in meta-analysis

	Author
	Vasodilators
	year
	Country
	sample_size (n)
	Female/Male
	Age_mean (hours, days, months, or years)
	weight_ (Mean ± SD or Range, kg)
	common primary diagnosis
	measurement_method
	intervention
	dosage
	Follow of study (hours, days, weeks, months)
	control
	Birth weight
	Gestational age
	significant complication

	1. Baquero  (44)
	PDE5i
	2006
	Colombia
	13
	6/7
	9.6 ± 0.65 H
	NA
	PPHN
	Catheter
	sildenafil 
	4 mg/kg/day
	12 m
	Placebo
	NA
	NA
	None

	2. Namachivayam (45)
	PDE5i
	2006
	Australia
	29
	NA
	5.64 M
	4.6 (3.1–8.8)
	CHD+PH
	Echocardiography
	sildenafil 
	0.4 mg/kg/day
	NA
	Placebo
	NA
	NA
	None

	3. Peiravian (36)
	PDE5i
	2007
	Iran
	42
	18/24
	21 ± 18.8 M
	14.33 ± 6.86
	POPH
	Catheter
	sildenafil 
	2.4 mg/kg/day
	24 H
	NA
	NA
	NA
	short lived erections =3 
transient nasal stuffiness = 5  gastrointestinal upset= 2

	4. Vargas-Origel (43)
	PDE5i 
	2010
	Mexico
	51
	27/22
	NA
	2.99 ± 0.53
	PPHN
	Ultrasonic cardiogram
	sildenafil 
	3 mg/kg/day
	25 H
	Placebo
	2.993
	37.8
	headache =16%
blushing =10% and blurred vision =11%

	5. Fraisse (39)
	PDE5i
	2010
	USA
	17
	8/9
	NA
	NA
	POPH
	Catheter
	sildenafil 
	NA
	28 D
	Placebo
	NA
	NA
	None

	6. Uslu (47)
	PDE5i
	2011
	Turkey
	65
	29/36
	9.63 ± 0.40 D 
	3.23 ± 0.36
	PPHN
	Catheter
	sildenafil 
	2 mg/kg/day
	14 M
	MgSO4
	3.229
	38.5
	Grade I ICH =2 1 Gastrointestinal bleeding = 3 

	7. Midanya (48)
	PDE5i
	2013
	Egypt
	101
	35/56
	10 M
	6.5 ± 1.4
	CHD+PH
	Echocardiography
	sildenafil 
	2 mg/kg/day
	2 w
	NA
	NA
	NA
	None

	8. Peiravian(35)
	PDE5i
	2013
	Iran
	32
	21/11
	13.5 ± 12.9 M
	7.1 ± 3.1
	CHD+PH
	Catheter
	sildenafil 
	2.4 mg/kg/day
	36 H
	Milrinone
	NA
	NA
	None

	9. Xia(24)
	PDE5i
	2014
	China
	50
	NA
	9.6 ± 6 M
	NA
	HAHD+PH
	NA
	sildenafil 
	1 mg/kg/day
	NA
	Placebo
	NA
	NA
	None

	10. Omar(49)
	PDE5i 
	2016
	Qatar
	24
	9/15
	NA
	NA
	PPHN
	Echocardiography
	sildenafil 
	8 mg/kg/day
	14 d
	placebo
	3.107
	38.1
	Late onset sepsis =3 
Vomiting= 5
Hematemesis= 2
Abdominal distension=3
Leukopenia=1
Low platelets count=7

	11. Bhasin (30)
	PDE5i
	2017
	India
	60
	32/28
	14.53 ± 12.62 M
	8.98 ± 3.75
	CHD+PH
	Echocardiography
	sildenafil 
	2 mg/kg/day
	 NA
	placebo
	NA
	NA
	None

	12. Castillo (42)
	PDE5i
	2006
	Mexico
	24
	13/11
	24 H
	2.7
	PPHN
	Catheter
	sildenafil 
	8 mg/kg/day
	72 H
	Distilled water
	2.741
	NA
	None


	13. Sharma (31)
	PDE5i
	2015
	India
	46
	21/25
	3.2 Y
	12.6
	POPH
	Catheter
	sildenafil 
	1 mg/kg/day
	16 W
	Placebo
	NA
	NA
	None

	14. Barst (40)
	PDE5i
	2014
	USA
	234
	145/89
	(1-17) Y
	17
	PPAH
	Catheter
	sildenafil 
	10 mg 3 times daily
	16 W
	Placebo
	NA
	NA
	Headache =23 
Pyrexia = 20 
Upper respiratory tract infection =21
Vomiting = 19 
Erection increased=6 
Diarrhea =12 
Bronchitis =10 
Cough =8 
Nasopharyngitis = 8 
Nausea= 8 
Pharyngitis= 7 
Dizziness =  6 
Epistaxis =6 
Rhinorrhea=  6 
Upper abdominal pain=  6 


	15. Thandaveshwara (32)
	PDE5i
	2021
	India
	23
	11/12
	8 (7-15) H
	NA
	PPHN
	Echocardiography
	sildenafil 
	1.8 mg/kg/day
	NA

	Placebo
	3
	38
	Systemic hypotension= 81.8%
Need for muscle relaxation= 72.8%
Sepsis= 36.3 %
NEC =9 %
Pneumothorax= 9 %

	16. Patel (33)
	PDE5i
	2020
	India
	30
	13/17
	12 (8.5–15) M
	6 (4.75–8)
	CHD+PH
	Echocardiography
	sildenafil 
	2 mg/kg/day
	NA
	Placebo
	NA
	NA
	None

	17. Sabri (37)
	PDE5i
	2017
	Iran
	40
	22/18
	7.33 ± 4.564 M
	5.86 ± 1.59
	CHD+PH
	Echocardiography
	sildenafil 
	1 mg/kg/day
	NA
	tadalafil
	NA
	NA
	None

	18. Pierce (41)
	PDE5i
	2021
	USA
	59
	26/33
	41.2 ± 21.6 H
	NA
	PPHN
	NA
	sildenafil 
	0.03 mg/kg/h
	NA
	Placebo
	3.3
	NA
	hypotension n =8
hypokalemia = 7
anemia, drug withdrawal syndrome = 4 bradycardia = 3


	19. Mohamed  (50)
	ERAs
	2012
	Saudi Arabia
	47
	21/26
	26.2±1.8 H
	3.5
	PPHN
	Ultrasonic cardiogram
	Bosentan
	2 mg/kg/day
	7 M
	Placebo
	NA
	NA
	None

	20. Steinhorn (52)
	ERAs
	2016
	Switzerland
	21
	15/6
	1.9 ± 1.3 D
	3.4
	PPHN
	Ultrasonic cardiogram
	Bosentan
	4 mg/kg/day
	12 M
	Placebo
	3.4
	39.2
	Anemia =1 
Red blood cell transfusion 1 


	21. Yanyan pan(25)
	ERAs
	2016
	China
	60
	35/25
	1.5 M
	NA
	PPAH
	Ultrasonic cardiogram
	Bosentan
	4 mg/kg/day
	8 W
	Captopril
	NA
	NA
	None

	22. Kumar (34)
	ERAs
	2021
	India
	40
	14/26
	2.45 ± 1.25 Y
	4.10 ± 0.97
	PPHN
	Echocardiography
	Bosentan
	2 mg/kg/day
	NA
	sildenafil
	2.77
	NA
	abnormal liver function =2

	23. Fatima (54)
	ERAs
	2018
	Pakistan
	100
	45/55
	3.38 ±1.47 D
	NA
	PPHN
	Echocardiography
	Bosentan þ
Sildenafil
(1mg/kg
bid þ 2mg/kg tid)
	 NA
	NA
	Sildenafil (2mg/kg tid)
	NA
	NA
	None

	24. Farhangdoust (38)
	ERAs 
	2020
	Iran
	40
	21/19
	2.01±0.65 D
	NA
	PPHN
	Echocardiography
	Bosentan
	1 mg/kg/day
	NA
	Sildenafil
	2.174
	33.5
	None

	25. Wang Wanli (27)
	ERAs
	2019
	China
	94
	43/51
	NA
	NA
	PPHN
	Echocardiography
	Bosentan
	2mg/kg bid
	NA
	Levocarnitine
(50 ~ 100mg/
kg tid)
	3500 ± 1200
	NA
	None

	26. Li (29)
	ERAs
	2020
	China
	42
	19/23
	NA
	NA
	PPHN
	Echocardiography
	Bosentan þ
Milrinone
	(1mg/kg q
12h þ 50μg/kg/
min)
	NA
	Milrinone
(50μg/kg/min)
	2770 ± 490
	NA
	None

	27. Li (28)
	ERAs
	2021
	China
	38
	19/19
	NA
	NA
	PPHN
	
	Bosentan þ
Milrinone
(1mg/kg q
12h þ 75μg/kg/
min)
	 NA
	NA
	Milrinone
(75μg/kg/min)
	2978.5 ± 181
	38.4 ± 0.6
	None

	28. Onan (46)
	PGI2
	2016
	Turkey
	27
	14/13
	7.8 M
	5.6
	POPH
	Catheter
	Iloprost
	2.0 ng/kg/min
	30 D
	Placebo
	NA
	NA
	None

	29. Xu (51)
	PGI2
	2015
	UK
	14
And
15
	5/9
And
3/12
	28 M
	9.2
	POPH
	Ultrasonic cardiogram
	Iloprost
	30 ng/kg/min and 50ng/kg/m
	<30 D
	Placebo
	NA
	NA
	equipment malfunction =2
 required surgery to correct unresolved vascular
defects= 2  experienced thrombocytopenia=6 received platelet transfusions=2


	30. Takahashi (53)
	PGI2
	2003
	Japan
	20
	7/13
	4.6 Y
	NA
	POPH
	Catheter
	Beraprost
	1 mg/kg/day
	15m
	Placebo
	NA
	NA
	None

	31. Zhang (26)
	PGI2
	2013
	China
	40
	15/25
	2.7±2.3 Y
	NA
	PPAH
	Echocardiography
	Prostaglandin E1 (PGE1) 
	30 ng/kg/min
	NA
	NA
	NA
	NA
	pain and redness
at the injection site=6 
experienced nausea and vomiting =5
Pulmonary edema=5


	· Abbreviations: PDE5i = Phosphodiesterase-5 inhibitors, ERAs = Endothelin receptor antagonists, PGI2 = Prostacyclin analogs, PPHN = Persistent pulmonary hypertension of the newborn, CHD+PH = Congenital heart disease with pulmonary hypertension, POPH = Portopulmonary hypertension, HAHD+PH = High-altitude heart disease with pulmonary hypertension, PPAH = Primary pulmonary arterial hypertension, ICH = Intracranial hemorrhage, NEC = Necrotizing enterocolitis, NA=not available. 


















Supplementary Table 2. Risk of bias assessment according to the Cochrane collaboration’s risk of bias assessment tool

	Study, Year
(reference)
	Random
sequence
generation
	Allocation
concealment
	Blinding of
participants
and personnel
	Blinding of
outcome
assessment
	Incomplete
outcome
data
	Selective
reporting
	Overall
assessment of
risk of bias

	Baquero
	Low
	Low
	High
	Low
	Unclear
	Low
	Unclear

	Namachivayam
	Low
	Unclear
	High
	Low
	Unclear
	Low
	Unclear

	Peiravian 2007
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Vargas-Origel
	Low
	Low
	High
	Unclear
	Unclear
	Low
	Low

	Fraisse
	Low
	Unclear
	High
	Low
	Unclear
	Low
	Unclear

	Uslu 
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	El Midany
	Low
	High
	High
	High
	Unclear
	Low
	High

	Peiravian 2013
	Low
	Low
	High
	Unclear
	Unclear
	Low
	Unclear

	Xia
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Omar
	Low
	Unclear
	High
	Low
	Unclear
	Low
	Unclear

	Bhasin
	Low
	Low
	High
	Low
	Unclear
	Low
	Low

	Castillo
	Low
	Unclear
	Unclear
	Low
	Unclear
	Low
	Low

	Sharma
	Low
	High
	High
	Low
	High
	Low
	High

	Barst
	Low
	Low
	High
	Unclear
	Unclear
	Low
	Unclear

	Thandaveshwara
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Unclear

	Patel
	Low
	Low
	High
	Low
	Unclear
	Low
	Unclear

	Sabri
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Pierce
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Unclear

	Mohamed 
	Low
	Low
	High
	Unclear
	Unclear
	Low
	Unclear

	Steinhorn
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Yanyan pan
	Low
	Unclear
	Unclear
	Low
	Unclear
	Low
	Unclear

	Kumar
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Unclear

	Fatima
	Low
	Low
	High
	Low
	Unclear
	Low
	Low

	Farhangdoust
	Low
	High
	High
	Low
	Unclear
	High
	High

	Wang Wanli
	Low
	Low
	High
	Low
	Unclear
	Low
	Low

	Li 2021
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Low

	Li 2020
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Onan
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Unclear

	Xu
	Low
	Low
	High
	Low
	Unclear
	Low
	Unclear

	Takahashi
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low

	Zhang
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low
	Unclear






Supplementary Table3: NutriGrade quality assessment of the meta-evidence
	
	Item

	
	Risk of bias
	Precision
	Heterogeneity
	Directness
	Publication bias
	Funding bias
	Study design

	Score (Point)
	3
	1
	0.5
	1
	1
	1
	2









Supplementary Table 4. GRADE Summary of Findings
	Outcome
	Trials / participants
	Pooled effect (95% CI)
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Certainty

	mPAP — PDE5 inhibitors
	13 / 748
	−13.49 mmHg (−18.04, −8.95)
	Serious ⊖
	Very serious ⊖⊖ (I²=95.8%)
	Not serious
	Not serious
	Undetected
	⊕⊝⊝⊝ Very low

	mPAP — ERAs
	4 / 234
	−8.95 mmHg (−14.20, −3.69)
	Serious ⊖
	Serious ⊖ (I²=76.6%)
	Not serious
	Serious ⊖
	Undetected
	⊕⊝⊝⊝ Very low

	mPAP — Prostacyclins
	4 / 116
	−5.82 mmHg (−15.17, 3.52)
	Serious ⊖
	Serious ⊖ (I²=87.4%)
	Not serious
	Serious ⊖
	Undetected
	⊕⊝⊝⊝ Very low

	Oxygenation index — PDE5i
	7 / 259
	−16.11 (−25.06, −7.17)
	Serious ⊖
	Very serious ⊖⊖ (I²=96.9%)
	Not serious
	Not serious
	Undetected
	⊕⊝⊝⊝ Very low

	Oxygenation index — ERAs
	2 / 68
	−10.22 (−23.92, 3.49)
	Serious ⊖
	Serious ⊖ (I²=91.5%)
	Not serious
	Serious ⊖
	Undetected
	⊕⊝⊝⊝ Very low

	PA/AO ratio — PDE5i
	5 / 218
	−0.10 (−0.14, −0.05)
	Serious ⊖
	Serious ⊖ (I²=78.4%)
	Not serious
	Not serious
	Undetected
	⊕⊕⊝⊝ Low

	All-cause mortality
	27 arms / 1,498
	RR 0.55 (0.32, 0.93)
	Serious ⊖
	Not serious (I²=0.0%)
	Not serious
	Serious ⊖
	Undetected
	⊕⊕⊝⊝ Low


Risk of bias was rated down by one level because most trials were at unclear or high risk of bias for allocation concealment and blinding (Supplementary Table 2). Inconsistency was rated down by two levels where I² exceeded 90%. Imprecision was rated down where the confidence interval crossed a clinically important threshold or fewer than 300 participants contributed.
Supplementary Table 6. Adverse events reported across included trials
	Adverse event category
	Trials reporting (n)
	Drug class(es)
	Contributing trials

	Systemic hypotension
	2
	PDE5i
	Thandaveshwara (2021); Pierce (2021)

	Headache / flushing / visual disturbance
	3
	PDE5i
	Vargas-Origel (2010); Barst (2014)

	Gastrointestinal upset (nausea, vomiting, diarrhoea, distension)
	5
	PDE5i, PGI2
	Peiravian (2007); Al Omar (2016); Barst (2014); Zhang (2013)

	Gastrointestinal bleeding / haematemesis
	2
	PDE5i
	Uslu (2011); Al Omar (2016)

	Intracranial haemorrhage (Grade I)
	1
	PDE5i
	Uslu (2011)

	Haematological (anaemia, thrombocytopenia, leukopenia)
	4
	PDE5i, ERAs, PGI2
	Al Omar (2016); Steinhorn (2016); Pierce (2021); Xu (2015)

	Infection / sepsis
	3
	PDE5i
	Al Omar (2016); Thandaveshwara (2021); Barst (2014)

	Hepatic dysfunction (abnormal liver function)
	1
	ERAs
	Vijay Kumar (2021)

	Necrotising enterocolitis / pneumothorax
	1
	PDE5i
	Thandaveshwara (2021)

	Pulmonary oedema
	1
	PGI2
	Zhang (2013)

	Injection-site pain / erythema
	1
	PGI2
	Zhang (2013)

	Genitourinary (increased/short-lived erections)
	2
	PDE5i
	Peiravian (2007); Barst (2014)

	Other (bradycardia, hypokalaemia, withdrawal syndrome, epistaxis)
	2
	PDE5i
	Barst (2014); Pierce (2021)

	Trials reporting no adverse events
	20
	All classes
	See Supplementary Table 1


Twenty of thirty-one trials reported no adverse events without specifying whether systematic surveillance was undertaken, and the remaining eleven used heterogeneous definitions, ascertainment periods and denominators. A quantitative pooled analysis was therefore not undertaken

Supplementary Table 5. Assessment of small-study effects and publication bias
	Outcome
	Contributing trials (n)
	Egger's regression test (p)

	Mean pulmonary artery pressure
	22
	0.12

	Systolic pulmonary artery pressure
	7
	0.52

	Oxygenation index
	10
	0.09

	Oxygen saturation (SpO₂)
	5
	0.96

	Partial pressure of oxygen (PaO₂)
	6
	0.51

	Pulmonary artery to aorta ratio
	6
	0.33

	All-cause mortality
	27 arms
	0.96

	Duration of mechanical ventilation
	13
	0.82

	Intensive care unit length of stay
	11
	0.22

	Hospital length of stay
	8
	0.076


Egger's regression test was applied to all outcomes. For outcomes contributing fewer than ten trials the test has low power to detect funnel-plot asymmetry, and a non-significant result cannot be interpreted as evidence of absence of publication bias. Begg's rank correlation test and trim-and-fill analysis were not performed, as both require a larger number of trials than were available for most outcomes.











Supplementary  Tabe1 .   Characteristics of included randomized controlled trials in meta - analysis  

Author  Vasodilators  year  Country  sample _size   (n)  Fem ale/ Male  Age_mea n   (hours,  days,  months,  or years)  weight_   ( Mean ±  SD or  Range, kg)  common  primary  diagnosis  measuremen t_method  intervent ion  dosage  Follow  of study   (hours,  days,  weeks,  months)  control  Birth  weight  Gest ation al  age  significant  complication  

1.   Baquero     (4 4 )  PDE5i  2006  Colombia  13  6/7  9.6 ± 0.65  H  NA  PPHN  Catheter  sildenafil   4   mg/kg/d ay  12 m  Placebo  NA  NA  None  

2.   Namachi vayam   (4 5 )  PDE5i  2006  Australia  29  NA  5.64 M  4.6 (3.1 – 8.8)  CHD+PH  Echocardiograp hy  sildenafil   0.4   mg/kg/d ay  NA  Placebo  NA  NA  None  

3.   Peiravian   (3 6 )  PDE5i  2007  Iran  42  18/24  21 ± 18.8  M  14.33 ± 6.86  POPH  Catheter  sildenafil   2.4   mg/kg/d ay  24 H  NA  NA  NA  short lived erections =3    transient nasal  stuffiness = 5   gastrointestinal upset=  2  

4.   Vargas - Origel   (4 3 )  PDE5i   2010  Mexico  51  27/22  NA  2.99 ± 0.53  PPHN  Ultrasonic  cardiogram  sildenafil   3   mg/kg/d ay  25 H  Placebo  2.993  37.8  headache =16%   blushing =10% and  blurred vision =11%  

5.   Fraisse   ( 39 )  PDE5i  2010  USA  17  8/9  NA  NA  POPH  Catheter  sildenafil   NA  28 D  Placebo  NA  NA  None  

6.   Uslu  (4 7 )  PDE5i  2011  Turkey  65  29/36  9.63 ±  0.40 D   3.23 ± 0.36  PPHN  Catheter  sildenafil   2   mg/kg/d ay  14 M  MgSO4  3.229  38.5  Grade I ICH =2 1  Gastrointestinal  bleeding = 3   

7.   Midanya   ( 48 )  PDE5i  2013  Egypt  101  35/56  10 M  6.5 ± 1.4  CHD+PH  Echocardiograp hy  sildenafil   2   mg/kg/d ay  2 w  NA  NA  NA  None  

