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Invasive IPPV? N-CPAP, NIPPV, or Nasal cannula flow Hood 02 Nasal cannula
nasal cannula >3 L/min of 1-<3 L/min flow of <1 L/min
21 2-29 2-29

22-29 230 230 >70

>30

Early death (between 14 days ofpostnatal age and 36 weeks) owin (o persistent parenchymal lung discase and respiratory filure tha cannotbe ttibutable to
other neonatal morbidities (e.g, necrotizing redirection of care, episodes of sepsis, etc).

CPAP, continuous positive airway pressure; IPPV, intermittent positive pressure ventiation; N-CPAP, nasal continuous positive airway pressure; NIPPV, noninvasive positive
pressure ventilation.
*Excluding infants ventilated for primary airway disease or central respiratory control conditions. Values are percents.
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The numbers of pups studied in cach group are as follows: control (CTL), 1= 23; enterotoxin (ETX), 1= 21; ETX-ciclesonide (ETX-Cidle), n = 20.

*p < 0.05 vs. ETX group; **p < 0.05 vs. CTL group.
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Study ID | Study period Study | Country Study population GA (weeks), |BW (grams), | Outcomes | Specimen types | Detection | Sample
design mean (SD), mean (SD) methods size

median (IGR) | or r:
or range

Zheng 201701-2021.12 | Prospective i Preterm infants with <34 weeks | 3245 (1.64) 181279 (46181) | @ Pharyngeal secretions or
Huaiwu (26) cohort Endotracheal aspirates
2 Fan Xufang | 2019.03-2022.02 | Retrospective | China 28-32w AND <1,500 g 29.99 (1.00) 1,307.06 (110.87) | @ Endotracheal aspirates PCR 327
@) cohort
3 Zhong 2019.06-202203 | Retrospective | China Gestational age <28 weeks or birth | 27.29 (0.15) 93732(2027) | @ Endotracheal aspirates PCR 82
Linping (25) cohort weight <1,000 g
4 Wei 201801-2019.12 | Retrospective | China 32w 28.65 (0.00) 122671 (31378) | @ Respiratory secretions PCR 105
Hongling cohort
(28)
5 Chen Jing | 2019.01-2020.08 | Retrospective | China <32w 2874 (181) 1,197.47 (290.14) | @ Endotracheal aspirates or | PCR 07
(0) cohort aspirates
6 Chen Xianrui | 2017.06-2018.05 | Retrospective | China 37w 3179 (321) 182909 (67574) | @ Endotracheal aspirates PCR 194
9 cohort
7 Sun, Tong | 201901-2021.01 | Retrospective | China Preterm infants bom in our hospital | 30.02 (0.00) 1,286.27 (276.70) | @ Lower respiratory tract | PCR 291
Gy cohort andhospitalizedin our departmentand secretion, gastric fluid and
gestational age no more than 32 weeks, urine
birth weight no more than 2,000 g
8 wu 2017.04-2019.11 | Retrospective | China Preterm infants born at <32 weeks | 29.10 (0.00) 123326 (28819) | @ Pharyngeal secretions PCR 399
Yongfang cohort of gestational age
(33)
9 SUN,Qin | 201803-2018.09 | Retrospective | China Preterm infants born at <32 weeks | 29.69 (0.00) 128729 (31977) | @ Respiratory secretions PCR 147
(32 cohort of gestational age
10 Chun, 201201-2016.12 | Retrospective | South Preterm infants delivered at <32 | 27.16 (235) Undescribed @ Tracheal aspiration PCR 25
Jiyoung (35) cohort Korea weeks' gestational age (GA) (intubated infants) or
nasopharyngeal swabs
infants)
1 Mahallei, M | 201703-201803 | Prospective | Iran Newborns weighing less than 2855 (1.95) 1,099.70 (216.45) | D Endotracheal secretions | PCR 61
(39 cohort 1,500 g with the gestational age of
less than 32 weeks who required
intubation within 72 h after birth
12 ZHANG Dan | 201412-201504 | Retrospective | China VLBWI infants (gestational age <32 | <32 < 1,500 @ Venous Blood PCR 80
(€] cohort weeks)
13 ZHENG Lajie | 201105-201504 | Retrospective | China Preterm infants under 34 weeks' | 30.60 (1.53) 130384 (5379) | @ Respiratory secretions PCR 232
(36) cohort gestation
14 Chen 201306-2014.06 | Retrospective | China Preterm infants <32 weeks of 2922 (163) 124096 2111) | @ Pharyngeal or airway PCR 585
Ronghua (38) cohort gestational age, admitted to the secretions
NICU within 2 days of birth, and
surviving until 36 weeks of corrected
gestational age
15 Shi Wei (39) | 201002-2013.02 | Retrospective | China Preterm infants with gestational age | 30.26 (1.24) 1439.78 (13119) | @ Pharyngeal or airway PCR 207
cohort <34 weeks, age <48 h at admission secretions
and hospitalized for more than 2
weeks
16 Chen You 2011.10-2013.05 Retrospective | China Preterm infants <37 weeks gestation | 31.46 (2.23) 1,603.43 (385.67) | D Gastric fluid PCR 270
(40) cohort
17 Liu Fang (41) | 2011.01-2012.10 | Retrospective | China Preterm infants admitted to the | 29-36 1,300-3,000 [0} Gastric fluid PCR 139
cohort neonatal unit with an admission age
of <12 h, gestational age of 29-36
weeks, and birth weight of 13-
30kg
18 Inatomi, T | 2007.01-2010.03 | Prospective | Japan Infants with gestational age (GA) | 27.42 (065) 909.48 (3028) | @ Gastric fluid PCR 122
3) cohort <29 w or birth weight <1,000 g
19 BAO Yu (42) | 2004.01-2011.06 Retrospective | China All infants whose gestational age 30.17 (145) 1,249.39 (2348) | @ Pharyngeal or airway PCR 561
cohort was <32 weeks and survived at 36 secretions
weeks were included in this study
20 Beeton, M. L | Not describe Prospective UK Pre-term (<34 weeks gestation) <34 Undescribed @ Gastric fluid, tracheal Culture, PCR 123
(49) cohort aspirates and hung fluid
sample
21 Pandey, A 2003.06-2005.06 | Prospective India Al infants with gestational age <34 | 30.98 (1.99) 1,222.36 (298.88) | D Nasopharyngeal or PCR 100
(45) cohort W, weighing <1,800 g who were endotracheal aspirates
admitted to the Unit within 24 h of
birth and had not received prior
antibiotic therapy
2 Egawa, 200404-2006.03 | Prospective | Japan W 2800 (23-31) 1,006 (478 @ Umbilical cords, placentas, | PCR 18
Tsuyoshi (46) cohort 1,810) Tracheal aspiration or GF
samples
23 Colaizy, 199801-2002.1231 | Prospective | America | VLBW infants 2690 (1.86) 957.00 (24242) | @ Endotracheal aspirates PCR 121
Tarah T (47) cohort
2 Aaltonen, R | 199601-200003 | Prospective | Finland | Infants born before the 30th week of | 27.08 (0.74) 96737 (1517) | @@ Bronchotracheal lavage | PCR 49
(48) cohort gestation sample
2 Adcock, Kim | Not describe Prospective | America | Birth weight less than 1,500 g who | 2674 (059) 91282 (13757) | @ Tracheal aspirates Calture m
G (19) cohort required mechanical ventilation for
RDS were enrolled into this study
with parental consent.
26 Mhanna, 1996-1999 Retrospective | America | Medical records of all mechanically | 26.20 (1.70) 73700 (167.10) | @ Tracheal aspirates Caulture 100
Maroun | cohort ventilated VLBW infants,
(50)
27 Castro- 199303200004 | Prospective | America | Infants weighing <1,500 g and/or | 27.89 (1.18) 100962 (117.11) | D@ Endotracheal, Culture, PCR | 120
Alearaz, § cohort <32 weeks’ gestational age overa 12- nasopharyngeal, and throat
(52) month period specimens
2 Ruf, B (51) | 199801-1999.11 | Prospective | Germany | VLBW’s preterm infants 2823 (042) 104757 (5082) | @ Pharyngeal swabs Culture 74
cohort
29 Galetto 1993.06-1995.07 | Prospective | Switzerland | Preterm infants less than 32 weeks | 2865 (231) 108040 (7532) | @ Endotracheal aspirates or | Culture 50
Lacour, A cohort of gestational age nasopharyngeal aspirates
(54)
30 Ollikainen, ] | 1990.06- Prospective | Finland | <34W 2952 (042) 134484 (3730) | @ Endotracheal aspirates OR | Culture 124
(53) 199112;1993.02- | cohort blood
199407
31 Hannaford, K | 1993.10-1997.06 | Prospective | Australia | Infants of less than 28 weeks of | <28 Undescribed [6%) Endotracheal aspirates Culture 12
(55) cohort gestational age
32 Perzigian, | 199404 Prospective | America | VLBW infants who required 2879 (229) 113401 (26137) | @ Endotracheal aspirates Caulture 105
R W (56) cohort mechanical ventilation at <12 h of
age
3 Pacifico, 1993.10-1996.01 Prospective Italy Birth weights <1,500 g admission 27.25 (1.89) 842.13 (115.26) @ Endotracheal aspirates Culture 32
Lucia (57) cohort to the NICU within 24 h after birth;
evidence on admission of
respiratory
34 Da Silva, 199405-1995.05 | Prospective | Canada | Al infants weighing <1,501 g at | 27.66 (1.97) 1,036.14 (23689) | @ Endotracheal aspirates, | Culture, PCR | 108
Orlando (58) cohort birth nasopharyngeal aspirates
35 Tes, R (59) | Not describe Prospective | UK Infants less than 31 weeks’ gestation | 27.25 (0.98) 86825 (2059) | @ Endotracheal secretions | Culture 0
cohort
36 Cassell, G. H | 1985.07-1987.06 Prospective America Infants with birthweight <2,500 g Undescribed <2,500 @ Endotracheal aspirates Culture 125
a5) cohort and evidence of respiratory disease
within 24 h after birth

PCR, polymerase chain reaction.
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First author/year | Ethnicity (country) | Genotyping methods | Case/control Cases Controls

Genotypes Alleles Genotypes Alleles

—308G/A GG AA GG AA | G A
Lin 2005 ‘Taiwan(Asian) NA 122 6 6 7
i il (42) Germany(Caucasian) PCR-RFLP 44/107 33 10 1 76 12| 7 28 4 178 | 36 | o168 0501 6
Seung Jo (43) Korea(Asian) TaqMan 38/55 30 8 0 68 8 46 9 0 101 9 0082 0508 3
Szpecht (41) Poland(Caucasian) PCR-RFLP 36/64 2 10 0 62 10 | 51 13 0 us | 13 0102 0365 6
Chen (47) China(Asian) PCR-RFLP 1,022/1,039 781 | 217 | 24 | 1,779 | 265 | 793 | 27 | 19 | 1,813 | 265 | 0128 0557 7
—238G/A GG | 6a | aa G A | GG | GA | AA G A
Seung Jo (43) Korea(Asian) TaqMan 38/55 36 2 0 74 2 51 4 0 106 4 0036 0779 6
Elhawary (48) Egypt(African) PCR-RFLP 120/100 82 20 | 18 184 | 56 | 70 30 0 170 | 30 | 0150 0077 6
Chen (47) China(Asian) PCR-RFLP 1,022/1,039 802 | 202 | 18 | 1,806 | 238 | 913 | 119 | 7 | 1945 | 133 | 0064 0155 7
—857C/T e | cr | T c T [cc|cr]|Tr c T
Mailaparambil (42) Germany(Caucasian) PCR-RFLP 44/108 33 6 5 7 16 | 93 15 0 201 15 | 0069 0438 6
Seung Jo (43) Korea(Asian) TaqMan 38/55 2 16 0 60 16 | 38 15 2 91 19 | 0173 0734 6
Kun (49) China(Asian) PCR 3115 29 0 2 58 4 5 3 7 13 17 | 0567 0021 5
Yan (50) China(Asian) PCR 36/14 21 8 @ 50 2 Z 4 3 18 10| 0357 0157 6
1,031 T/C TT | TC | cC T c || T]|cc T c
i il (42) Germany(Caucasian) PCR-RFLP 44/107 25 19 0 69 19| 6 36 2 174 | 40 | 0187 0268 6
Seung Jo (43) Korea(Asian) TaqMan 38/55 28 9 i 65 1 38 16 1 92 18 | 0164 0641 6

NG Slewcasie- Db Sk ik rotace dlits Snsnsncion R i Vidinbors Aacliboiume: Bk ant ikl FOR. advmersse- it saeclinn: BILE seebeotion Spnal basi: palrmiralise:
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(n = 151) Interval RR Interval
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X? pvalue, p-value from ehi-squared analysis; Unadjusted RR, unadjusted relative risk; Adjusted RR, adjusted reltive risk.
Adijusted for GA, BW, and pre-TpF RSS scores.
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Lung protection Airway protection | X2 p- | Unadjusted Confidence Adjusted Confidence

group (n = 60) group (n = 18) value RR Interval RR* Interval
LPHN 11/60 (18.33%) 7118 (38.88%) 0.069 0471 [0.214, 1.036] 0208 [0.034, 1.263]
GT 22/60 (36.66%) 12/18 (66.66%) 0024 0550 0345, 0877] 0214 [0.049, 0.934]
TT 7/60 (11.66%) 7/18 (38.88%) 0.008 0.300 [0.121, 0.742] 0.129 [0.028, 0.598]

X? p-value, p-value from chi-squared analysis; Unadjusted RR, unadjusted relative risk; Adjusted RR, adjusted relative risk.
*Adjusted for GA, BW, and pre-TpF RSS scores.
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author/yea o enotyp od e/co a ea o
o A o Allele

—460T/C 1 TC cC i C T e cc T C

Banyész (2006) (55) Hungary (Caucasian) PCR-RFLP 23102 6 13 4 25 21 23 53 2 9 | 105 0515 0685
Kwinta (2008) (60) Poland (Caucasian) PCRRFLP 118/63 2 59 a1 [ s [ 12 2 30 4 81 0643 0029
Poggi (2014) (56) Italy (Caucasian) ‘TaqMan 71271 2 47 76 195 NA NA
Qiaoyan (2018) (57) China (Asian) PCR 100/100 38 62 0 138 | 29 71 0 129 | 7 0355 <0001
—2578C/A cc CA AA < A (gg CA AA © A

Banyész (2006) (55) Hungary (Caucasian) PCR-RFLP 23102 3 15 5 2 25 28 52 2 | w08 | 9% 0471 0815
Mailaparambil (2010) (58) | Germany (Caucasian) PCR-RFLP 46/107 9 19 18 37 55 31 57 19 [19 | 9 0444 0413
Yan (2019) (53) China (Asian) PCR 3614 29 5 2 63 9 6 5 3 17 1 0393 0347
Qiaoyan (2021) (57) China (Asian) PCR 50/56 8 12 30 2 7 18 18 20 54 E 0518 0.007
+405G/C GG GC g G © GG GC cC G €

Banyisz (2006) (55) Hungary (Caucasian) PCR-RELP 237102 13 9 1 35 11 47 48 7 92 | e 0304 0257
Kwinta (2008) (60) Poland (Caucasian) PCR-RFLP 118/63 63 40 15 | 166 | 70 35 19 9 89 ¥ 0294 0030
Mailaparambil (2010) (58) | Germany (Caucasian) PCR-RFLP 47/108 27 15 5 9 25 50 4 15 |4 | 7 0338 0251
Fujioka (2014) (59) Japan (Asian) Sequencing 55152 4 2 2 37 73 10 2 10 2 2 0500 0757
Yan (2019) (53) China (Asian) PCR 3614 19 12 5 50 2 7 3 4 17 1 0393 0039
Qiaoyan (2021) (57) China (Asian) PCR 50156 5 30 15 40 60 12 28 16 52 60 0536 0.969
+936C/T cC (ag (i € i cC @r & @ 15

Mailaparambil (2010) (58) | Germany (Caucasian) PCRRELP 46/108 37 8 1 82 10 85 2 0 193 | 23 0106 0215
Fujioka (2014) (59) Japan (Asian) Sequencing 5542 27 27 1 81 29 26 15 1 67 17 0202 0491
Poggi (2014) (56) Italy (Caucasian) TaqMan 71271 56 15 184 87 NA NA
Qiaoyan (2021) (57) China (Asian) PCR 50156 17 n [ 2 45 55 2 [EED 57 55 0491 0.005
Filonzi (2022) (50) Italy (Caucasian) PCR-RFLP 33149 2 s | 1 56 10 34 [ 1 82 16 0163 0.748

Boldface denotes heterozygous + mutant homozygous.
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] [ Identification ]

Screening

)

J

Included

Records identified through Additional records identified
database searching published up to through other sources published up
January 5, 2024 to January 5, 2024
(n=479) (n=3)

[

Records screened after removing after
duplicates (n = 279)

Records excluded (n = 158)

Records screened
(n=121)

Full-text articles assessed for

Irreverent after reading
titles and/or abstracts

eligibility (n = 121)

Studies included in
qualitative synthesis
(n=19)

l

Full-text articles excluded,
with reasons (n = 102)
Review, case reports, letters
to editors, evaluated other
diseases instead of BPD, not
relevant to VEGF gene.

(n = 19 case-control studies)

e o o o

Studies included in quantitative synthesis

-460T/C: 4 studies with 312 cases and 536 controls

-2578C/A: 4 studies with 155 cases and 279 controls
+405G/C: 6 studies with 329 cases and 385 controls
+936C/T: S studies with 225 cases and 526 controls
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A

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper Relative
ratio limit  limit Z-Value p-Value weight
Banyasz 2006 0.792 0.417 1505 -0.712  0.476 18.34
Kwinta 2008 0.585 0.375 0912 -2.365 0.018 38.17
Qiaoyan 2018 0.816 0.538 1.238 -0.955 0.340 43.50
0715 0543 0941 -239%  0.017
0.01 0.1 ;| 10 100
B
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper Relative
ratio limit  limit Z-Value p-Value weight
Banyasz 2006 0.590 0.148 2354 -0.748 0.455 27.02
Kwinta 2008 0.443 0.191 1.028 -1.896  0.058 72.98
0.478 0.233 0983 -2.008 0.045
0.01 0.1 1 10 100
C
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper Relative
ratio  limit limit  Z-Value p-Value weight
Banyasz 2006 0.615 0.192 1.976 -0.816 0.415 23.26
Kwinta 2008 0.392 0.206 0.745 -2.858 0.004 76.74
0435 0.248 0764 -2.897 0.004
0.01 0.1 1 10 100
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Diagnostic criteria Abandonment
and death

and graduation
2018 criteria

BPD group 31 (112) 3 (97
Grade 1 17 (62) 0(0)
Grade IT 5(18) 0(0)
Grade Il 7 (25) 1(143)
Grade IIA 2(07) 2 (1000)

BPD, bronchopulmonary dysplasia.
*P < 0,05, the mortality compared with non-BPD group in 2018 criteria.
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BPD group | Non-BPDgroup | P

(n=31) (n = 245)

Birth weight (g) 987.10 + 22064 1,318.22 +259.71
GA (w) 2867162 2971+148
Premature rupture of 6(19.35) 66 (26.94)
membranes (>18 h)
Length of stay (d) 64(54,73] 38[29,48]
5-min Apgar (score) 10[9,10] 10[10,10]
SNAPPE-II (score) 15(10,24] 5(0,7)

General situation
Male 19 (61.3) 143 (58.4)
Cesarean section 17 (548) 136 (55.5)
Multiple pregnancy 9 (29.0) 87 (355)
SGA 7 (226) 19 (7.8)

Intrauterine distress 7 (226) 18 (7.3)

Birth asphyxia 0(0) 2(08) 1
Corticosteroid use before 21 (67.7) 174 (71.0)
birth

Delivery room resuscitation mode
Non-intrusive 4(129) 127 (51.8)
Endotracheal intubation 25 (806) 114 (46.5)
4(L6)

Chest compressions and/or 2(65)
adrenaline

Maternal diseases
Diabetes 2 (645) 30 (12.24)
i 7 (226) 16 (6.5)
Severe preeclampsia 6 (19.4) 13 (5.3)
Placental abruption 2(65) 11 (4.5)
Smoking 1(32) 1353)
Ethanol intake 2(65) 15
Cl it 19 108

Related complications
NRDS 30 (968) 229 (93.5)
PDA 8 (258) 30 (122)
PH 3(97) 4(16)
ROP 7 (226) 23 (9.4)
NEC 40129 18 (7.3)
Pulmonary infection 8 (25.8) 9(37)
Pulmonary hemorrhage 5 (161) 4(16)
Intracranial infection 2(65) 10 (4.1)
Sepsis. 4 (129) 20 (8.2)
Shock 5 (16.1) 9(37)
Anemia 29 (935) 181 (73.9)
Hypoglycemia 8 (258) 37 (158)
Electrolyte disorder 12 (38.7) 23 (9.4)
Coagulation disorders 14 (452) 53 (216)
Hypoproteinemia 18 (58.1) 64 (26.1)
Cholestasis 10 (32.3) 11 (45)

Apnea
Incidentally | 7 | 21 (8.6)
Frequently | 263 | 729

BPD bronchopulmonary dysplasia; BW, birth weight; GA, gestational age; SGA, small for
gestational age; NRDS, neonatal respiratory distress syndrome; PDA, patent  ductus
arteriosus; PH, pulmonary hypertension; ROP, retinopathy of prematurity; NEC, neonata
seErating ammericol¥ls.
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Cases BPD Non-BPD
group group

Laboratory results
WBC (x10°/L) 2 1105+553 | 14095164
NEU (x10°/L) 5912722 | 529%502
LYM (%) 471042442 | 4624%1825
HGB (g/L) 161.07 +27.89 | 154.34 + 18.85
HCT (%) 0.49 +0.07 0.46 + 0.05
PLT (x10%/L) 197.50 + 72.50 | 238.75 + 66.70
Cr (umol/L) 68.76+45.86 | 57.27 2091
ALB (g/L) 2 | 2870386 | 3000387
PCT (ng/ml) 1059 £2270 | 1406+ 2475
Lac (mmol/L) 4212259 | 315:236
PT (5) 2058+454 | 210122217
APTT (s) 102.05 +37.17 | 93.25 + 36.47
Fib (g/L) 164129 | 1955123
D-dimer (mg/L FEU) 17.16£27.94 | 9221932

Respiratory therapy
Initial FiO, (%) within first day 2981+9.134 | 2609+1029
after birth
Maximum FiO, (%) within 7 3177+1001 | 2874+ 1148
days after birth
Non-positive pressure 1907+£1157 | 928+829
ventilation time (d)
Non-invasive auiliary 2693+1660 | 1097+ 1068
ventilation time (d)
Mechanical ventilation 1509+1887 | 248+503
time (d)
Total oxygen consumption 6108+17.19 | 2273+1718
time (d)
Mechanical ventilation time 4602302 | 154228
within 7 days after birth (d)

Early preventive drugs
Aminophylline 13 (45.2) 165 (67.3)
Caffeine 397 16 (73)

PS (times) 152093 | 1102071

PS types.
Kelisu 16
Curosurf 11 55
Kelisu and curosurf 2 4

i 16 (51.6) 15 (6.1)
D 20 (645) 52 (212)

Blood products
Erythrocyte suspension® 645:331 | 241230
Erythrocyte suspension 1085115 | 050+097
Plasma® 1.67 +1.51 208+ 1.51
Plasma 0.31 +0.66 0.18 £ 0.76
PLT 0 100+ 100
PLT 014058 | 003024
Gamma globulin® 1452147 | 1112120
‘Gamma globulin 0.47 +0.64 0.70 £ 0.69
336+833 0.33 £ 059
0.24+051 0.11+038

BPD, bronchopulmonary dysplasia; WBC, white blood cell; NEU, neutrophil; LYM
lymphocyte; HGB, hemoglobin; HCT, hematocrit; PLT, platelets; Cr, creatinine; ALB,
albumin; PCT, procalcitonin; Lac, lactic acid; PT, prothrombin time; APTT, activated
partial thromboplastin time; Fib, fibrinogen; PS, pulmonary surfactant.

oAt this- o of bocud prodiiets o eessbine bty st 7 duys altie bl
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Intercept and Prediction model

e OR value (95%CI)

Intercept 00032 (9.90 x 10764360

BW ~00055 | 0.9945 (0.9904-09979) 00037
Recovery mode 15738 48249 (13990-19.4752) 00178
Intrauterine distress | 20867 80586 (1.7810-39.5696) 00073
SNAPPE-II 0.0844 1.0880 (1.0210-1.1639) 0.0101
HCT 0.1444 1.1554 (1.0529-1.2847) 0.0039
Apnea 2.0401 7.6916 (1.4180-52.1236) 0.0258

BPD, bronchopulmonary dysplasia; BW, birth weight; HCT, hemotocrit; OR, odds ratio; CI
confidence interval.
B4 thia deprbaion; coscant
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TpF (n=78) | Non-TpF (n =151) | p-value

PDA 56 (71.8%) 86 (57%) 0028
PDA ligation 28 (35.9%) 27 (17.9%) 0.002
ROP 61 (78.2%) 81 (53.7%) 0.001
Anti-Reflux Meds | 49 (628%) 60 (39.7%) <0.001
Nebulizers 36 (46.2%) 15 (99%) <0.001
Oral Diuretics 75 (962%) 124 (82.1%) 0.003
iNO therapy 11 (141%) 5 (3.3%) 0002
Hydrocort/Pred 61 (78.2%) 65 (43%) <0.001
Dexamethasone 58 (74.3%) 35 (23.2%) <0.001
RSS (average)” 5.768 0.714 <0.00001
LOS (days) 14376 £ 35.76 106,18+ 25.56 <0.001 |
GA @ DC (wk) 4610 468 41312324 <0.001

Data shown as N (%) or Mean + SD.
PDA: patent ductus arteriosus ROP: retinopathy of prematusity; iNO: inhaled nitric oxide
HydrocrtPred, hydrocortisone/prednisolone; RSS, Respiratory Severity Score (product of Mean
Airway Pressure and FIO,/100); LOS, Length of stay; GA@DC, Gestational age at discharge.
'RSS for non-TpF group at 36 weeks CGA, for TpF group at 36 weeks CGA and initition
of TpF.

Bold veleis Ittt daalBcast povalons
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TpF (n=78) | Non-TpF (n =151) | p-value
GA at Birth (wk) 2501 £ 158 2577184
BW (gm) | enxias 759£ 151
Place of Birth
Hartford Hospital | 46 (59.0%)
Other 32 (41.0%)

128 (84.8%) <0.001
23 (15.2%)

49 (62.8%)
29 (37.2%)

88 (58.3%) | 0506
63 (41.7%) |

Caucasian 26 (33.3%) 55 (36.4%) 0248
Black 25 (32.1%) 49 (32.5%)
Hispanic 22 (28.2%) 30 (19.9%)
Asian 4 (5.1%) 6 (4.0%)
Other/Unknown 1(1.3%) 11 (7.3%)

Data shown as Mean + SD or N (%).
GA, gestational age; BW, birth weight.
Bold values indicate significant p-values.
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Component

Description

Examples

Data sources

Integration of clinical,
imaging, real-time
monitoring, and genomic data
to enhance prediction
accuracy.

EHRs, MRIs, lung
ultrasounds, vital signs, and
genomic datasets

Machine learning

Advanced algorithms for

Logistic regression, random

techniques identifying patterns and forests, convolutional neural
predicting outcomes in networks (CNNs), recurrent
neonates at risk of BPD. neural networks (RNNs),

multi-layer perceptrons
(MLPs)

Model evaluation | Melrics used to evaluate AUC> 70,0 preferred for

metrics predictive performance, such | clinical use; balanced
as accuracy, sensitivity, sensitivity and specificity
specificity, and AUC.

Applications Predicts BPD risk and Japan GBDT model; Korean
severity, enables early two-stage MLP model
interventions, and guides
personalized care.

Challenges Barriers include data Standardized data sharing
fragmentation, overfitting, | needed, explainable AI to
lack of model interpretability, | ensure model transparency
and bias in predictions.

Opportunities Enhancing precision medicine | Early interventions using

and encouraging multi-
institutional collaboration
through predictive models.

respiratory monitoring,
integration of genomic data
for personalized care

BPD, bronchopulmonary dysplasia; EHR, electronic health record; MR, magnetic resonance
imaging; AUC-ROC, area under the receiving operator curve; GBDT, gradient boosting
decision tree; Al artificial intelligence.
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Outcome Timing of model Analysis C-Statistic External
assessment sample size validation?
Chioma 2024 (21) | BPD/death (2018 definition) D7 9 Echocardiographic data + clinical data | No
0.98 [0.96-1.00]

Chou 2024 (22) BPD (2018 definition) Before 24h 480 Chest radiography No
Gao 2023 (23) Mild/moderate/severe BPD (2001 | Unclear 237 Clinical data Yes
definition) 09051
Kostekei 2023 (24) | Moderate/severe BPD/death (2001 | D1, D7, D14, D28 124 Clinical data No

definition) day 1-0.564-0.797
day 7-0.751-0.935
day 14-0.791-0.886
day 28-0.791-0.881
Moreira 2023 (25) | BPD (2001 definition) D5 97 Blood biomarkers No
0.961 [0.897-1.00]
Ou 2023 (26) Mild/moderate/severe BPD (2001 | D7 102 Clinical data + blood biomarkers | No
definition) 0.96 [0.90-1.00]
Shen 2023 (27) Mild/moderate/severe BPD (2001 | D7, D14 542 Clinical data No
definition) 0.925 [0.902-0948]
Ahmed 2022 (28) | Moderate/severe BPD (supplemental | Before 72h 42 Urinary proteomics No
0, at 36w) 2 protein panel—0.92 [0.84-1.00]
3 protein panel—0.94 [0.86-1.00]
Alonso- Moderate/severe BPD (any D1, D3, D7, D14 133 LUS score + blood biomarkers + clinical | Yes
Ojembarrena 2022 | respiratory support at 36w) data
(29) day 1-0.41 [0.33,0.50]
day 3-0.52 [0.430.61]
day 7-0.83 [0.750.89]
day 14-0.85 [0.7;090]
Bhattacharjee 2022 | Severe BPD (>30% O, or PPV/CPAP | D3 64 RSS score Yes
(30) at 36w or discharge) day 3-0.61 [0.470.75]
Greenberg 2022 | Grades 1-3 BPD/death (2019 D1, D3, D7, D14, D28 9,181 Clinical data No
@1 definition) Range from 0.629 t0 0.741 depending on
DOL and variable used for prediction
Kindt 2022 (32) | Moderate/severe BPD (2001 First week 52 Plasma proteomics + clinical data | No
definition) 3 protein panel + GA—0.87
Umapathi 2022 | Moderate/severe BPD/death First week 9% Echocardiographic data + GA No
(33) 05 at 36w) 097 [0.93:0.99]
Zayal 2022 (34) | Moderate/severe BPD (supplemental | D14 3662 Clinical data median of 10 datasets 0.82, | No
O, o respiratory support at 36w) range 0819-0,823
Aldecoa-Bilbao Moderate/severe BPD (supplemental | D7 89 LUS score + clinical data Yes
2021 (35) 0, or PPV at 36w) day 7-0.80 [0.70,0.90]
Alonso- BPD 36w (Walsh test") Do, D3, D7, D14 298 Modified LUS score + clinical data Yes
Ojembarrena 2021 day 3-0.77 [0.68,0.85]
(36) day 7-0.80 [0.740.85]
day 14-0.77 [0.69:0.83]
Baud 2021 (37) | Moderate/severe BPD/death At birth 523 Clinical data Yes
(respiratory support at 36w, Walsh 0.73 [0.68,0.77]
test if FiO, 22-29%)
Dai 2021 (38) Severe BPD or death due to Undlear 25 Genetics + clinical data No
respiratory insufficiency (NICHD 0915 [0.843:0.987]
definition)
Gerull 2021 (39) | BPD/death at 36w D7 229 Clinical data + blood biomarkers | Yes
0.86 [0.76:0.95]
Khurshid 2021 (40) | BPD/death (supplemental O, or PPV | D1, D7, D14 9,006 (day 1) to Clinical data No
at 36w) 3,899 (day 14) | Range of model performance in infants
<33w GA
day 1-0.811-0.862
day 7-0.812-0.886
day 14-0815-0.884
Range of model performance in infants
<29w GA
day 1-0.699-0.782
day 7-0.706-0.783
day 14-0.708-0.790
Lin 2021 (41) BPD (2019 definition) D1, D2, D3, D6, D9, D12 130 LUS score + clinical data Yes
day 1-0.65 [0.56,0.74]
day 2-0.72 [0.640.80]
day 3-0.73 [0.650.81]
day 6-0.77 [0.69,0.84]
day 9-0.84 [0.76,0.90]
day 12-0.83 [0.76;0.89]
Mohamed 2021 | BPD (supplemental O, or respiratory | D3, D7, D14 152 LUS score + clinical data Yes
support at 36w) day 3-0.96 [0.94,0.99]
y
day 14-0.95 [0.92;098]
Shim 2021 (43) | Moderate/severe BPD (NIH Do 4,600 Clinical data Yes
definition) 0.84 [0.84,0.84] (BPD only)
078 [0.78,0.79] (BPD/death)
Song 2021 (44) Moderate/severe BPD/death (NIH D7 556 Clinical data + blood biomarkers No
definition) 0.861 [0.819;0.903]
Soullane 2021 (45) | BPD (supplemental O, or respiratory | D10 191 Clinical data No
support at 36w or at discharge) 0.76
Ushida 2021 (46) | BPD (supplemental O, at 36w) Do 20,771 Clinical data Yes
0.84 [0.84,0.85] (BPD)
0.85 [0.85;0.86] (BPD/death)
Woods 2021 (47) | Moderate/severe BPD (respiratory | D1, D3, D7 9% LUS score + clinical data Yes
support at 36w) day 1-0.56 [0.44;0.67] (moderate/severe
BPD) or 0.59 [0.470.70] (grade I/IIT
BPD)
day 3-4-0.64 [0.520.74] or 0.77
[0.660.85]
day 7-0.61 [0.490.72] or 0.67
[0550.77]
Zhang 2021 (48) | BPD (2019 definition) D3, D7, D14 414 Clinical data No
day 3-0.832
day 7-0876
day 14-0880

D, day of lfe; LUS, lung ultrasound; PPV, positive pressure ventilation.

have RPD.

“Walsh test: oxygen reduction test to determine oxygen dependency in infants at 36w; if baby can maintain SpO; at >90% for 30 min under room air conditions, they are considered not te
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