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Overview

Will steroids work?
— Is there a biological rationale?
Do they work?
— Evidence for efficacy
If yes, are they safe?
— Evidence for harms
If yes, which one? Route? Dose?
— Different steroid prepn. and routes
If yes, in whom?
— Ideal candidate for therapy



BPD: Pathophysiology
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BPD: Pathophysiology

mechanical ventilation
oxygen therapy

vascular development<€— > alveologenesis

\4
INFLAMMATION

HIF-1a, HIF-2a $N

P s

NFxB T
activation

scattered elastic fiber deposition

e T

B I{ proteases T{—.

Inflammation — key player!



BPD: Postnatal steroids

CORTICOSTEROIDS
i i ' l l
Anti-inflammatory: Reduces pulmonary edema: Induces broncho- Others
Reduce the recruitment of PMN Reduces vascular permeabil- dilation Upregulates Induces surfactant
cells in the lungs ity and thus pulmonary beta-adrenergic synthesis(12)
production of elastase, PGs, LTs, edema(10) activity (11) Induces PDA
TNF and Interleukins(8) closure
pulmonary fibronectin thus
reducing the risk of interstitial
fibrosis(9)
!

Rapid improvement in the lung function mechanics
i. increase in lung compliance (CL)
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BPD PREVENTION IS
IMPORTANT

BRAIN IS MORE
IMPORTANT



Postnatal steroids
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KEY MESSAGE NO 1

Current evidence does not support the administration of dexamethasone during the first
week after birth in very preterm infants
due to the increased risk of neurodevelopmental impairment in early childhood.

Drug, Route, and
Timing of
Initiation

Systemic

<7 days of age

Dexamethasone

Hydrocortisone
=7 days of age

Dexamethasone

Hydrocortisone®

Death or BPD
at 36 Weeks’
PMA

0.88 (0.81-0.95)
17 tnals, n=2791

0.90 (0.82-0.99)
9 trials, n=1376

0.75 (0.67-0.84)
12 trials, n=553

0.97 (0.92-1.02)
3 trials, n=1235

BPD at 36
Weeks’ PMA

0.72 (0.63-0.82)*
15 tnals, n=1948

0.89 (0.78-1.02)®
9 trials, n=1145

0.80 (0.69-0.93*
7 trials, n=278

0.98 (0.92-1.04)°
3 trnials, n=1099

Death at the
Last Reported
Age

1.02 (0.90-1.16)
20 tnals, n=2940

0.80 (0.65-0.99)
11 trials, n=1433

0.85 (0.66-1.11)
19 trials, n=993

0.83 (0.64-1.06)
3 trials, n=1235

Death or
Cerebral Palsy

1.18 (1.01-1.37)
7 trials, n=921

0.86 (0.71-1.05)
6 trials, n=1052

0.95 (0.77-1.16)
15 trials, n=855

0.95(0.75-1.19)
3 trials, n=1184

Cerebral
Palsy

1.85(1.31-2.61)%
7 trials, n=587

1.01 (0.65-1.58)°
6 trials, n=742

1.14 (0.75-1.74)°
15 trials, n=591

1.25(0.85-1.83)*
3 trials, n=951



Glucocorticoid drugs that have little or no mineralocorticoid activity, such as dexamethasone

|

Suppress natural cortisol secretion

leave mineralocorticoid receptors unoccupied for prolonged periods of time.

|

neuronal apoptosis.

These cellular effects may explain the neurodevelopmental deficits that have been observed with
dexamethasone but not with hydrocortisone



Early steroids: Gl perforation

Review: Early (< & days) systmic poshatal corfcoekroids for prevenion of bronchopulmonary dysplasia in pretem infants
Comparison: 5 Complicafons during primary heepitalisaion

Quicome: 15 Gastainkeinal perforafon

Study or subgroup Stroid Contal Rick Ditkrenocs Weight Rick Ditlerencs
p— n/N n'N M-H, Fixed 95% C| M-H, Fixed 95% CI|
Dexamethasone
Antila 2005 A53 1/56 b 3.6% 0.04[0.03, 0.11 ]
aland 1555 12118 M= - 79% 0.04[-0.02, 0.11]
Kopeiman 1568 437 033 T 23% 0.08 [0.02, 0.18 ]
Rastogi 1966 026 0’34 ot 23% 0.0[-0.05, 0.05]
Sinkin 2000 129 21195 L 126 % 0.01[0.02, 0.03]
Sall 1990 31/271 200267 = 17.7% 0.04[-0.01,0.09]
Stark 2001 15111 2109 - 7.2% 0.06[0.02,0.14]
Subhedar 1907 221 121 -t 1.4% 0.05[-0.11, 0.20]
Yeh 1907 1122 1120 L] 26% " 0.00[0.02, 0.02]
Subtotal (95% CI) 968 + 63.7 % 0.03[0.01,0.05]
Total events: 70 (Skraid), 40 (Contal)
Hekrogeneity: Chit = 1612, di =& (P = 0.04); |* «50%
Teel for overall etiect: Z = 2.96 (P = 0.0031)
2 Hydrocorfsons {
Baud 2016 13/255 11/268 L 171 % 0.01[0.03, 0.05]
225 1/25 o L 16% 0.04[0.09,0.17]
Efrd 2005 1186 o1 e 11% 0.06[-0.09, 0.22]
Ng 2006 1/24 224 — 16% 0.04[0.18,0.09]
Peltoniemi 2005 425 028 —— 1.7% 0.16[0.01,0.21 ]
Watkrberg 1960 1/20 1/20 = 12% 0.0[0.14,0.14]
Watkrberg 2004 22120 111120 - 11.2% &G | 0.00, 0.
Subtotal (95% CI) 545 559 ]0 36.3% 0.03[ 0.00, 0.06
Tokal events: 44 (Strad), 26 (Contal)
Hekrogeneity: Chit = 6.62, di = 6 (P = 0.35); | =10%
Teet for overall etisct: Z = 2,29 (P = 0.022)
Total (95% CI) 1513 1527 [ 100.0 % 0.03[0.02,0.05]1

3% (absolute) increase!

Doyle 2017




KEY MESSAGE 2

Low-dose <2MG/KG
dexamethasone
increase the likelihood
of successful extubation
in extremely preterm
infants receiving
mechanical ventilation
WITHOUT HARM.

NO REDUCTION IN BPD

only trials of moderate or

higher cumulative doses
of late dexamethasone
(>2 mg/kg) have been
shown to decrease BPD
rates.

Total Obsanvad rate of

Total treatment death or BFD Weight
Study doseo duration Steroid Control Risk ratio with 95% Cl (%a)
=2mg/kg dexamethasone
Yates 2010 0.85mg/kg 16d 1212{1.0) 10M0{1.0) - 1.041 [0.85, 1.19] 503
Doyle 2006 0.89mag/kg 10d 30735 (0.86) 32735 (0.61) - 0941078, 1.11] 1414
Kovacs 1008 1.5mg/kg 3d 18730 (0.60) 19730 (0.63) —8— 095[064, 1.41] B840
Scott 1007 1.9mag/kg Ed EM0 (0.50) BE({1.0) —_—a— 0E55[020, 103] 3214
Walther 2003 1.9mag/kg 14d G117 (0.35) 1019 (0.53) —m—F— 067[0.31,1.45] 417
Subtotal &% 0.88[0.76,1.03]
Heterogeneity: I° = 20.04%, H = 1.4
Testofd, =8 0{4) =564, p=0.23
2mg/kg to 5mg'kg dexamethasone
Durand 1995 2.35mg/kg 7d 4/23(0A7) 11720 (0.55) = 032[0.42, 0.84] 520
Vincer 1908 2.4mg/kg 6d  10M1 {0.84) 2/9 (1.0 —a— 082[0.71,119] 458
Cummings 1989 3.0mg/kg i8d 1442002} 44M1{1.0) —— 002[073,1186] 528
Brozanksi 1905 =3.0ma'kg =3d  22/30 (0.56) 32739 (0.82) —— 0.69[050, 0.84] 1414
Romagnoli 1997 4.8mg/kg 14d 515 (0.33) 1115(0.73) —_— 045[0.21, 099] 486
Subtotal & 067 [0.55,0.81]
Heterogeneity: I° = 76.73%, H = 4.30
Test of &, =8 Q(4) = 1719, p=0.00
=5mg/kg dexamethasone
Ohlzson 5.625mg/kg 12d TH2({058) 943 (0.69) ——m+—— 0B84[04E, 154] 12482
Cummings 1989 7.8mg/kg 42d 813 (062) 1111 (1.0 — 0.63[0.41, 098] 547
Kothadia 1999 7.9mg/kg 42d 3557 (061) 51/61 (0.84) - 0.73[ 058, 093] 2177
Subtotal * 0.73 [ 0.60,0.89 ]
Heterogeneity: ¥ = 0.00%, H* = 1.00 : : | :
Test of §, = 8 Q(2) = 0.62, p= 0.73 0125 025 05 1 2

Favors Fawvors

dexamathasone control
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Low vs. high dose steroids

229 more per 1000
{0 fewer to 537 more]

65.1% 228 more per 1000
{0 fewer to 534 more)
Death ar bronchopulmonary dysplasia at 36 154 [===] RRO.83 Study population
weeks' PMA - Low versus moderate comulative (4 RCTs) VERY LOW 24  (0.50 o 1.40)
dose regimen 1076 (25.0%) 43 fewer per 1000
(125 fewer to 100 mors)
Moderate

Moderate dose:

Increased BPD and CP!




Effect modification by risk of BPD in
control group

> Risk < 35%: Treatment increased the chance

of death or CP
» Risk >65%: Significant benefit with
corticosteroids

For every 10% increase in the rate of CLD in the

control group
» Risk for death fell by 1.7% (0.4% to 3.9%)
» Risk for CP fell by 2.3% (0.3% to 4.3%)

Doyle 2005



Who will benefit then?

Effect modification by risk of BPD in control group
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NICHD web-based

estimator

Neonatal BPD Outcome Estimator
Infants with GA 23-30 weeks & Birth Weight 501-1249¢

Please review your input for the following...
Birth Weight is a required field and must be between 501 and 1249 grams.

Information at Time of Birth

Gestational Age (Weeks)

Birth Weight (Grams)

Sex

Race / Ethnicity

Postnatal Day

Ventilator Type

Fio2!

Calculate

30 v
981
Male v
Black v
7 v
IMV/SIMV M
40

Cancel

Laughon et al Am J Respir Crit Care Med 2011


NICHD Neonatal Research Network.html
NICHD Neonatal Research Network.html

NICHD web-based

estimator

NICHD
NEONATAL RESEARCH NETWORK

HOME ABOUT STUDIES  PUBLICATIONS

Neonatal BPD Outcome Estimator

Infants with GA 23-30 weeks & Birth Weight 501-1249¢g

Gestational Age (Weeks)
Birth Weight (Grams)
Sex

Race / Ethnicity

Probability of Outcome
(expressed as a percent)

Time Ventilator Severe Moderate
Period Type FiO2 Death BPD BPD
Day 7 IMV/SIMV 40 7.5 18.3 329

New Calculation

TOOLS

27

981

Male

Black

Mild
BPD

34.6

No
BPD

6.8

Login

Search |' \I

DATA REQUESTS LINKS NETWORK MEMBERS

Laughon et al Am J Respir Crit Care Med 2011



Summary

/N

5 No. /ﬁﬂcummendatiuns \ Comments
1. Target population ELBW babies on ventilator supportfven  Forbabies on CPAP or Oxygen:
after 10-14 days of age Risks may outweigh benefits; treatment
may be individualized.
2. Timing Moderately early steroid therapy Early:definite adverse neurodevelop-
(i.e..after 10-14 days of age) mental outcome
Late: may not be beneficial
Drug Dexamethasone Others: not studied in detail
4. Route Parenteral Inhaled steroids: may be reserved for
‘wheezy infants” and for BPD spells
5. Dosage Low dose: DART study (21)used 0.15 mg'kg/d and
Starting dose of 0.1 to 0.2 mg/kg/d showed that 1t facilitated extubation
6. Duration short duration 3 to 10 days DART study (21)used 10 day tapering

Ccourse

N S
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Effect of early low-dose hydrocortisone on survival without bronchopulmonary dysplasia in
extremely preterm infants (PREMILOC): a double-blind, placebo-controlled, multicentre,

randomised trial
Prof Olivier Baud, PhD &2 & - Laure Maury, MD 2 - Florence Lebail, MD ® - Duksha Ramful, MD © - Fatima El Moussawi, MD 9 - Claire Nicaise, MD ©

- et al. Show more




KEY MESSAGE 5

*Early initiation of inhaled budesonide (23-27 weeks’
gestation ON supplemental respiratory support at less
than 12 hours of age to receive inhaled budesonide (400
ug every 12 hours for 14 days and then 200 ug every 12
hours thereafter)

may reduce BPD (deathor BPD (40.0% vs 46.3%; RR, 0.86;
95% Cl, 0.75-1.00).

but the observed increase in mortality (2 years of age
showed increased mortality in the budesonide
group (19.9% vs 14.5%; RR, 1.27; 95% ClI, 1.01-1.86) With

this therapy prevents routine use.



Inhaled steroids: Death or BPD

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bassler 2015 175 437 194 418 791% 0.86 [0.74,1.01)
Cole 1989 30 123 31 130 9.8% 1.02 [0.686, 1.58) ——
Fok 1999 6 27 12 26 28% 0.48[0.21,1.09]
Jangaard 2002 6 30 6 30 18% 1.00[0.36, 2.75)
Merz 1999 0 12 0 11 Not estimable
Yong 1999 10 20 13 20 6.4% 0.77 [0.45,1.32)
Total (95% ClI) 649 636 100.0% 0.86 [0.75, 0.99] ‘
Total events 227 256
Heterogeneity: Tau®= 0.00; Chi*= 2.79, df= 4 (P = 0.59); F= 0% 052 0?5 : 2 5
Test for overall effect: Z=2.14 (P=0.03) ’ Favours [expérimental] Favours [control]

14% reduction!




Inhaled steroids: BPD

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bassler 2015 101 363 138 363 65.4% 0.73[0.59, 0.90) =
Cole 1999 19 123 23 130 95% 0.87[0.50,1.52) ——
Jangaard 2002 5 30 5 30 23% 1.00(0.32,3.10)
Jonsson 2000 8 13 1 14 113% 0.781[0.47,1.30] —1
Merz 1999 0 12 0o " Not estimable
Yong 1999 6 20 2 20 13% 3.00(0.69,13.12)
Zimmermann 2000 10 20 13 19 102% 0.73[0.43,1.25) —r
Total (95% CI) 581 587 100.0% 0.77 [0.65, 0.91]
Total events 149 192
Heterogeneity. Tau®= 0.00; Chi*= 3.96, df= 5 (P = 0.56), F= 0% 0 EJS 0%2 1 g
Test for overall effect. Z= 3.00 (P = 0.003) " Favowrs (éxperimental] Favours [control]

23% reduction!
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Intratracheal instillation of budesonide with
surfactant during the immediate newborn

period may safely reduce BPD, but this
potential benefit requires confirmation in
ongoing trials.

ntervention Group (P = ontrol Group (p = 134 ilii 0% AR (95% = W
BPD or death 55/131 (42%) 89/134 (66%) 024 (-036 to —0.13 DEE'. [D 44 mu 7 =10.001
Death 17/131 (13%) 22134 (16%) 0.03 (-0.12 to 0.05) " ~06) 0.54

BPD 38/131 (29%) 67/134 (50%) 021 (-032 to —0.10) 0. ?D [El 58 m 0.86) <0.001

Yeh 2016



Summary

Recommendations

1. NOT to use routine postnatal systemic corticosteroids to prevent BPD (Grade 1B)
2. NOT to routinely use inhaled corticosteroids to reduce the risk of BPD (Grade 1B)
3. Useonlyin intubated neonates

4. Between 7-14 days preferably

5. Dexamethasone is preferred in this age group

6. Low dose helps in weaning from Ventilator but doesn’t reduce BPD but doesn’t
harm brain as well

7. Neonates at risk of severe BPD are likely to be helped more

UpToDate 2019


file://///contents/grade/2?title=Grade 1B&topicKey=PEDS/5023
file://///contents/grade/2?title=Grade 1B&topicKey=PEDS/5023

Proposed algorithm: Risk based approach

Extreme preterm neonates

Chronically ventilated >14 days
Prophylactic steroid 7-14 days = 28 mka

Assess risk on Day 7

Insufficient e Risk <65%
: isk > isk <
evidence ° . ? Increased risk

of adverse NDI

Dexamethasone

Dose: DART regime Supportive
Cumulative dose 0.89 mg/kg management
Duration: 10 days



THANK YOU

Dr Pankaj Garg

Vice Chairperson & Senior Consultant,

Department of Neonatology, Institute of Child Health, Sir
Ganga Ram Hospital

pankajgarg69@gmail.com; 9810146581
05 OCTOBER 2024



mailto:pankajgarg69@gmail.com

