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Structural changes in developing lungs
“Itis not only disrupted alveolarisation”
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Alveolarisation
Chorioamnionitis (HCA) a BPD

Y ES ~EPIPAGE 2”, Torchin H et al 2017,

M 1731 placenta reports, 24-31 wks of gestation

Systematic review and meta-analysis, 59

studies, Hartling et al 2012 MW 773 placentas in PRETERM LABOR (intact membranes

and pPROM, neonatal outcomes

M 15295, adjusted to GA and BW

HCA = BPD
HCA =BPD PL: aOR (95% Cl) 0.9 (0.5-1.8)
aOR (95% Cl) 1.6 (1.1-2.2) pPROM: aOR (95% Cl) 0.6 (0.3-1.3)
adjusted GA, BW, ANS adjusted GA, BW, ANS
BPD

Chorioamnionitis (HCA) a BPD

NICHD data, van Marter L et al 2003
193 of preterm infants with BW < 1500g, 1:1 matched controls without BPD

HCA OR(95% CI) 0.2 (0.15-0.31)



HCA + MV > 7days OR (95% Cl) | 3.2/(0.9-0.11)

HCA + postnatal sepsis OR (95% Cl)| 2.9|(1.1-7.4)

HCA
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12 PCIP in 2017
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JAMA | Original Irvestigation
Association of Noninvasive Ventilation Strategies With Mortality PREVENCE
and Bronchopulmonary Dysplasia Among Preterm Infants
A Systematic Review and Meta-analysis
ety haneama, WL WS C; Bk nami, 0 Sarah MecConald, WD, FRCSE, ML ioseph Beysena, Phi i within 24hrs
UMRTI anebo BRONCHOPULMOMALNI DYSPLASIE
No.of  No.of  Network Absolute RD

Source Infants  Trials  per 1000 (95% (1) OR (955 C1) Intervention : Control Qmality of Evi
MV (control) :
[MSURE 149 2 83 Fewer (5 fower- 160 fawer)a 0.71(0.50-0.98) —-— Moderzie |
LA 139 1 164 Fewer (57 fewer-253 fewer)' (.43 (0.30-0.79) —— Moderate |
MNasal CPAP 085 3 40 Fewnr (24 more-00 fower) 0.85 (0.66-1.10) —-- Modarate
NPrpY 85 Fewer (30 more-1 94 fower) 0.70(0.42-1.13) _— Low
LMA 311 More (280 fewer-539 more)  3.90(0.25-119.88) ' — Verylow
Masal CPAP (control) i
INSURE 1186 7 41 Fewer (21 move-96 fewer) 0.83(0.63-1.10) —a— Low
T 112 Fewer (16 fower-190 fewer)*  0.58(0.35-0.93F —— Moderaiz |
NPPY 75 5 &4 Fewer (50 more-127 fewer) 0.82(0.53-1.24) _—— Low
LA 362 More (210 fewer-639 fewer)  4.58(0.30-141.08) - . +  Low

JAMA  August 9, 2016 Volume 316, Number &
Ventilation



Elective high frequency oscillatory ventilation versus conventional

ventilation for acute pulmonary dysfunction in preterm infants
Filip Cools?, Martin OffringaZ, Lisa M Askie2
Cochrane database Syst rev 2015

Decrease the death or BPD, RR 0.90 (0.84; 0.97)
Inconsistent results across studies
Benefits may be attenuated by higher risk of AIR —Leak syndrom
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Lung function and neurologic outcomes
slightly favouring HFOV against CV-PLV.

PROVO ( 6-7years)
e HFOV cohort had a better lung functions, p <0.05. Gerstmann D et al 2001
MRCT in France (2 years)

e HFOV was associated with a better neurologic outcome (|DMO,p< 0.004)
despite more IVH. Truffert P et al, PAS 2007

UKOS (adolescents between 11-14 years)

e HFOV cohort had a better tests evaluating function of small airways (forsed
exhalation, FEV, vital capacita of lungs) Zivanovic S et al NEJM 2014

Chinese MRCT (18 months)

e HFOV had less moderate/severe neurologic impairment 18 months (p <
0.03). Sun H et al Respir Care 2014



G E%chrane Volume-targeted versus pressure-limited ventilation in
ibrary .
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Klingenberg C, Wheeler KI, McCallion N, Morley CJ, Davis PG
Cochrone Database of Systematic Reviews 2017

20 RCTs, 16 (977 infants) parallel trials and 4 (88 infants) cross-over trials

Death or BPD 0.73 0.59-0.89

IVH 0.53 0.37 -0.77 11
IVH/cPVL 0.47 0.28-0.80 11
Hypocarbia 0.49 0.33-0.72 3

Pneumothorax 0.52 0.31-0.87 20

Ventilation
Systemic corticosteroids decrease the incidence of BPD

Timing of administration: <7 daysvs > 7 days

Choice of drug: Dexamethasone vs Hydrocortison

Cumulative dose

When benefits overweight harmfuls



e Early (T 8 days) systemic postnatal corticosteroids for
G Llhrary prevention of bronchopulmonary dysplasia in preterm infants

Cachrane [

B (Review)

32 RCTs, 4395 infants Doyle LW, Cheong JL, Ehrenkranz RA, Halliday HL

Cochrane Database of Systematic Reviews 2017, Issue 10, Art. No.: CDO01146.

Primary outcome

2 Death or BPD at 36 weeks 25 3960 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.83, 0.93]
postmenstrual age

2.1 Dexamethasone 16 1581 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.80, 0.94]

2.2 Hydrocoriisone 9 1379 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.82, 0.99]

11 Cerebral palsy 13 1973 Risk Rario (TV, Fixed, 95% CI) 1.42 [1.06, 1.91]

11.1 Dexamethasone 7 921 Risk Ratio (IV, Fixed, 95% CI) 1.75 [1.20, 2.55]

11.2 Hydrocortisone i 1052 Risk Ratio (IV, Fixed, 95% CI) 105 [0.66, 1.66]

Early postnatal steroids to prevent BPD do not overweight risk of neurodevelopmental
impairments (Dexamethasone). Early administration Hydrocortisone may decrease short-
term morbidity without negative effects on neurodevelopment.

Corticosteroids

Effect of early low-dose hydrocortisone on survival without

bronchopulmonary dysplasia in extremely preterm infants

(PREMILOC): a double-blind, placebo-controlled, N NT 12
multicentre, randomised trial

Ot Bl L oune Mauny, Florence Libal, Dultsha ol Fationg F Moutiow] Daine Niaase Wreniqus Dopen- Sisunek, Anng (ol
Afain Reuchée, Pmcal Bodot, Prre Asdreing, Damir ohames. Coninne Alberii, for tihe FRE il ChC Enial sindy geoup ™

Double blind MC RCT, ELGA infants = 28wks, (24-25wks/26-27wks subgroups); Hydrocortisone 2 x 0.5mg a 12h f7days
+0.5mg a 24hrs/3days; €D 8.5mg/kg

Hydrocodison Placzbo

Primary outcome assessed at 36 weeks PMA* N 255 N 266 P value
|Sunitalmmwt EPD 153 (60%) 136 (51%) 148 (1402 to 2-16] | 004
Secondary outcomes

Extubated patients on day 10° 152 (60%) 116 (44%) 207 (142 to 3-02); 015 (0-07 to 0-23) 00002
Weaning from any ventilatory support at Joweeks FMAT  170(67%) 160(60%) 115 (092 to 1-45) on

Weaning from any supplemental agygen at 36 weeks PMAT 139 (55%) 119(45%)  131({102t0168) 004

PO ligationt 17 (15%) S5 (21%) 063 (0-42 to 0-47) 00

Late Onset Sepsis (Infants 24-25wks) J0i40%) 21(23%) 1687 (1.1-3.2), 0.02

Hydrocortisone



Corticosteroids for the prevention of
bronchopulmonary dysplasia in preterm infants: a
network meta-analysis

Zeng L, et al. Arch Dis Child fetal Neonatal Ed 2018,0:F1-F6.

BPD at 36 weeks PMA (primary outcome)

B o5 !
Dexamethasone (low dose) 132180 (66 (0.54 to 0.80
Hydrocortisone 5/1022 0.80 (0.61 to 1.05]

CEREBRAL PALSY

 Docmesene4ugiidose) 5307
Desxamethasone (low dose) n4s
Hydrocortisone 3334

Dexamethasone s a more effective to decrease the rate of BPD than Hydrocortisone and in a low dose
course is still more effective witheut higher risk of CP.

Corticosteroids

The NEW ENGLAN D
JOURNAL o MEDICINE

DUTORER 1%, 201%

METARLERHED 1M 1432 VOIL RPE HMR 16

Early Inhaled Budesonide for the Prevention of
Bronchopulmonary Dysplasia

Burk Basaler, MO Richard Plavia, M .0, PR.D,; Er Shinwe M0, Mikks Hallman, M., Phb
llll rne-Her u rgilio Carmselli, K. J =5 M. Van oen Andoed, MG, Fh.D
[ ol 1er, P i Engel, P 0, Matthias Schwab, 800 Henry L, Halliclay, b0
hriztian F. Poets, WD, for the MELROSIS Trial Growg
Budesonide Group Placabo Group -
" Relative P O Ratio
Db orms o tokal ma maRatal mo riak Valus 195% 1)
%) {5
Primary ouwicome
s:'ﬂ‘l "':""“l 'I“"'.:: 1TE43T 104/418 086 — [y
ar BPO™ (40,0} (48.3) [0.Td=1.00) : {0.53=0.97)
Componants of primary outcomeisk”
|35% I
Dieath at <3 wk of postmansirual Tai437 ATM419 124 a5 135
age {169y {13.6) [2.80-1.71) {0.ED-2.18)
- 101/363 1361363 073 e | O
BPD" bood |
(278} (380 [0.58-0.80) [~——" |- {0.44-0.085)

Dysplasia




Effect on death or CP (RD, %)

14 RCT, n=1721, BPD vs CP and Death
KD: median (IQR) 3.0mg/kg (1.1-5.0)
BPD;; in control group, median (IQR) 50% (28-69)
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Doyle, L. W. et al. Pediatrics 2005;115:655-661

Hypoxemic ELGAI At Five Minutes Of Life Died Or Suffered
From SIVH and BPD More Frequently Than Normoxemia Ones

Hypoxemia = Sp02 < 70%

© P=0.000

P=0.000
% = Sp027 70
= Sp02 J70
=0.009
DEAT sIVH L BPD )
H aOR (95% C1): 3.0 (1.7-5.5) p=0.000

Adjusted GA, BW, ANS, intubation, bradycardia

Hypoxemic



BPD Estimator During NICU Stay

https://neonatal.rti.org
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Ureaplasma spp. Increase the risk of BPD

Association Between Pulmonary Ureaplasma Colonization and Bronchopulmonary
Dysplasia in Preterm Infants

Updated Systematic Review and Meta-analysis
N 2206, 39 studies, moderate -good quality (22/BPD28, 8/BPD36 and 9/both)
BPD28 OR (95% CI) = 2.22 (1.42-3.47)

BPD36 OR (95% CI) = 3.04 (2.41-3.83)
Lowe J et al. The Pediatric Infectious Disease Journal « Volume 33, Number 7, July 2014

Characteristics of premature who lungs are colonized by Ureaplasma spp.
Extreme prematurity

e The frequency of RT colonization is inversely related to gestational age

e Immaturity of immune defence system - insufficiency SP A a low expression of
TLR

PPROM - vertical transmission
Frequent signs of FIRS

e Histologic chorioamnionitis and fetal vasculitis

e Leucocytosis after delivery



Mild RDS in the beginning

Early signs of evolving CLD (X ray)
Viscardi RM and Kallapur SG Clin Perinatol 2015, 42(4): 719-738

Caffeine decreases BPD and improves lung functions!
Caffeine citrate vs Placebo: OR (95CI); 0.64 (0.52 -0.78) Schmidt B et al N Engl | Med

2006

Better forced vital capacity (FVC < 5. percentile) (11years): OR (95CI); 0.31 (0.12-
0.77)

Doyle LW et al Am J Respir Crit Care Med 2017

Early (< 3days) vs Late Caffeine: OR (95CI); 0.74 (0.69-0.80) Davis PG et al | Pediatr
2010

Early < 2 days vs late caffeine: OR (95CI); 0.81 (0.62-0.89) Lodha A et al JAMA Pediatr
2015



G Elcl»;g:;ne Vitamin A supplementation to prevent mortality and short-

Cochrane Database of Systematic Review: and lon 'term morbidit in Ve low birth wei ht infa nts
Darlow BA, Graham PJ, Roias-Reves MX Cochrane Database of Systematic Reviews 2016

Chronic lung disease (oxygen use at 36 weeks' postmenstrual age in survivors)

Vitamin A Caontrol Risk Ratio Risk Ratio
Stucy or Subgroup Events Total Ewvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 Supplementationvia inframuscular injection
Kigtehoozakun 2014 g 40 14 40 5.3% 0.64 [0.21, 1.21] -
Mactier 20172 14 a4 12 a3 L 4% 1.29 [0E8, 2.47] o e
Ravishankar 2003 4 17 5 14 21% 0.66 [0.22, 2.00] - ol
Tyson 1993 163 344 133 347 T345% 0.6 [0.73, 0.98] |
Subtotal (05% CI) 442 444  B5.3%  0.85 [0.74, 0.98] [
Total evenis 190 224

Hetarogenafty: Chif= 241, df=2 (P = 0.49); "= 0%
Tectfar cwerall affect Z= 124 (P=0.07)

1.5.2 Supplementationvia oral route

Wiardlz 2001 40 i it 4 14.7% 1.00 081, 1.24] Tl
Subtotal (95% CI) 52 48 14.7%  1.00]081 1.24] L 3
Total evenis 40 T

Heterogenaiy: Mot applicable
Testfor overall affect: 2= 0.020 (P = 0.98)

Vitamin A

PREVENTION AND PROPHYLACTIC STRATEGIES FOR REDUCTION OF BFD

ATB  Placental
transfusion
GA graded Vs
PEEP/SIM

Ureaplasma treatmient Axtheoesscin . "'-:l
20w 34hrs3days i

Mother milk with prothein supplement

Preterm birth 1week e awks 36wks

BPD



