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Bronchopulmonary Dysplasia

Antenatal insults (First hit) Postnatal insults (Second hit)
M - (Genetic predisposition, IUGR, (Mechanical ventilation,
¢ C h rO n IC I U ng d ISea Se th at Maternal smoking, Infection) Oxidative Stress, Infection)

|m pa Cts prete rm infa nts Extremely low gestational age infants

(Structurally and functionally immature lungs)

 Risk factors include:
* Antenatal insults
* Extreme prematurity
* Mechanical ventilation Acute lung injury

insults

insults

Severe/persistent lung
inflammation

Lung inflammation

(minutes — days)
* Infection (surgical necrotizing Efficient inefficient
ey e Defense/Tolerance Defensef/Tolerance
enterocolitis (NEC)) system system

Suboptimal repair

* Not diagnosed until 36 weeks Optimal repair ot e

corrected gestational age W '
: v Chronic lung injury - BPD
Children’s Mercy Kalikkot 2017 ) ﬂ
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Benefits of early prediction of BPD

* Prognostic information to families, care teams
e Targeted recruitment of high-risk infants into clinical trials

e Estimating treatment effect of interventions for BPD in randomized
controlled trials

* Anticipate eventual systemic steroid treatment
 Stratify infants at highest risk for BPD who could benefit from steroids

* BPD risk estimation can help with cost and benefit analysis of systemic

steroids
* Improved lung compliance and weaning from mechanical ventilation vs. CP, adverse
neurologic outcomes

Children's Mercy .
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2011 BPD Estimator

NICHD Login
NEONATAL RESEARCH NETWORK

HOME ABOUT METWORKCENTERS STUDIES PUBLICATMOMS TOOLS DATAREQUESTS OPPORTUMITIEE LINKS | MEMEBER LOGIN

Meonatal BPD Qutcome Estimator
Infants with GA 23-30 weeks & Birth Weight 501-1249g

Information at Time of Birth

Gestational Age (Weeks) | 25 v

Birth Weight {Grams) 850

SEX | 1ale "-"|
Race / Ethnicity | ;o ....|
Postnatal Day | | v|
Ventilator Type | IMVISIMY -...-|

Fio2!

| 40

==




NICHD
NEONATAL RESEARCH NETWORK

HOME ABOUT MNETWORK CENTERS STUDIES PUBLICATIONS TOOLS

MNeonatal BPD Qutcome Estimator
Infanis with A 23-30 weeks & Birth VWeight 301-1249g

zestafional Age (Weeks) 26
Birth Weight {Grams) &50
Sex Male
Race / Ethnicity White

Probability of Outcome
[expressed as a percent)

Time Ventilator Severe Moderate Mild No
Period Type Fi02 Death BPD BPFD BFD BPD
Day 1 INWVISING . 40 a.T 224 333 2589 a7

Children's Mercy
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2022 BPD Estimator

e 2022 — version 2 released

e Definition of BPD updated,
increased sample size

e Surgical NEC, antenatal steroid
administration on DOL 1 included
as prognostic factors

* Non-invasive positive pressure
ventilation as ventilator type

* No option for DOL 21 prediction

 Impact of these changes to the
calculator is unknown

Children’s Mercy

KANSAS CITY

2011 BPD Calculator Definition

2022 BPD Calculator

(Jensen 2019) Definition?

Categories of no BPD, grade 1, grade 2,
BPD none, mild, moderate, severe grade 3

Definition of no supplemental O, for 28 days breathing in room air at 36
no BPD or at 36 weeks’ PMA weeks’ PMA
Definition of

mild/Stage 1 receiving O, for = 28 days, but | receiving of NC = 2 L/min (or
BPD not at 36 weeks’ PMA hood O,) at 36 weeks’ PMA

receiving NC = 2 L/min,
Definition of receiving O, for = 28 days plus nasal CPAP, or nasal
moderate/Sta | treatment with less than 30% O, | intermittent positive pressure
| ge 2 BPD at 36 weeks’ PMA ventilation at 36 weeks’ PMA
receiving O, for = 28 days plus

Definition of treatment with = 30% O, or receiving invasive
severe/Stage positive pressure at 36 weeks’ mechanical ventilation at 36
3 BPD PMA weeks’ PMA

6
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NICHD Laogin
NEONATAL RESEARCH NETWORK

HOME ABOUT MNETWORK CENTERS STUDIES PUBLICATIONS TOOLS DATAREQUESTS OPPORTUMITIES LINKS | MEMBER LOGIN

Meonatal BFD Quicome Estimator (2022)
Infanis with GA 23-28 weeks & Birth \Weight 501-1250g

Information at Time of Birth
Postnatal Day | 1 " | 0K
Gestational Age | %5 -...-| OK
[(Weeks)
Birth Weight (Grams) | 50 0K
Sex | Male v| 0K

AMS should only be entered for postnatal day 1.

ANS  ANS should only be entered for postnatsl day 1. OK

|“r’es W

Surgical necrofizing enterccolitiz should only be entered for postnatal days 14 and 25.

Surgical Necrotizing  Surgical necrotizing enterocolitis shoukd only be entered for | Surgical MEC not required when Postnatal Day = 1
Enterocolifis  postnatal days 14 and 28,

| - Select - V|
Respiratory Support | CV (conventional venfilation) ""| oK
Type
FiQz2' oK
|40 |

'Enter the FiQ2 contenl in percent, e.g., enter 23.32% a= 2332,

 Cacuate | Giear |[EIEE]
Children's Mercy
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NICHD
NEONATAL RESEARCH NETWORK

HOME ABOUT NETWORK CENTERS STUDIES PUBLICATIONS TOOLS DATAREQUESTS OPPORTU

Meonatal BPD Cutcome Estimator (2022)
Infants with GA 23-28 weeks & Birth Weight 501-1250g

Postnatal Day 1

Gestational Age (\Weeks) 26

Eirth \Weight [Grams) &850

Sex Male

AMS fes

Swrgical Mecrotizing Enterocolitis M/A

Fespiratory Support Type CV (conventional ventilation)
FlG2 40

Probability of Outcamse
(expressed as a percent)

Grade 3 Grade 2 Grade 1 Mo
Death BFD BPD BPD BPD
045 8.50 2298 35.60 2344

Children's Mercy
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2011 2022

NICHD NICHD
NEONATAL RESEARCH NETWORK NEONATAL RESEARCH NETWORK

HOME ABOUT MNETWORK CENTERS STUDIES PUBLICATIONS TOOLS DATAREQUESTS OPPOR
HOME ABOUT NETWORKCENTERS STUDIES PUBLICATIONS TOOLS DATA : e - : oFH

Meonatal BPD Outcome Esfimator (2022)
Meonatsl BFD Oulcome Estimabos Infants with GA 23-28 weeks & Birth Weight 501-1250g

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

Postnatal Day 1
Gestafional Age (Weeks) 76 Gesiational Age (Weeks) 26
Birth Weight (Grams) 850 LA R o0
Sex Male
Sex Male
AMS Yes
Race / Ethnicity White Surgical Mecrotizing Enterocolitis MIA
Respiratory Support Type CV (conventional ventilation)
FIO2 40
Probability of Quicome
(expressed as a percent)
Time Ventilator Severe Moderate Mild No (Comaaed o o
Period Type Fi02 Death EBPD BPD EFPD BPD
Grade 3 Grade 2 Grade 1 Mo
Day 1  INVISIMY 40 o7 224 333 38| oy Death BPD BPD BPD BPD
545 8.50 2298 3560 2344
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Objective

 Compare predictive performance of 2022 and 2011 BPD estimator for
two outcome variables
1. Treatment with postnatal steroids for BPD
2. ldentification of infants who developed death/highest severity BPD

Hypothesis

e 2022 BPD estimator would offer improved accuracy for predicting

both postnatal steroid treatment and severe outcomes compared to
2011 BPD estimator

Children's Mercy 10
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Methods

e Retrospective cohort study
* Population: 165 premature infants admitted to level IV neonatal intensive
care unit at Children’s Mercy
» Data collection: demographic and respiratory support data abstracted from
electronic medical record
e Statistics: logistic regression with receiver operator characteristic (ROC)
analysis with two focused outcomes
* |dentifying treatment with postnatal steroids
* Predicting severe outcomes

Children's Mercy 11
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RESULTS
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Baseline demographics

Demographics n =165
Gestational age, weeks 26016
Birth weight, grams 83741708
Male sex, n (%) 94 (57)
White race, n (%) a7 (5b3)
Small for gestational age, n (%) 12 (7)
Maternal age at delivery, years® 260061
Multiple birth, n (%) 48 (29)
Cesarean delivery, n (%) 116 (70)
Antenatal steroids, n (%) 125 (76)
Apgar score <5 at 1 min, n (%)° 129 (82)
Apgar score <5 at 5 min, n (%)° 70 (45)
Children’s Surfactant, n (%) 163 (99)
KANSAS CITY 13




Identifying steroid treatment: Best models

2011 Estimator 2022 Estimator
DOL Best model C Statistic | Best model C statistic

1 severe BPD or death 0.636 No BFD 0.783
3 No BPD 0.790 Grade 3 BPD 0.761
/7 |Moderate BPD or death| 0.800 (Grade 3 BPD 0.810
14 | Severe BPD or death 0.867 (Grade 3 BPD 0.882
21 No BPD 0.881

28 No BPD 0.879 Grade 3 BPD 0.664

Chil

KANSAS CITY 14




Identifying steroid treatment: Best time

ROC Curves for Comparisons

=

1.00

e DOL 21 estimation not available
in new 2022 calculator

0.75

* Predictive accuracy was
significantly improved for DOL
14 compared to DOL 7
(P=0.003).

* No significant difference in )
predictive accuracy when 000 | 1
comparing DOL 14 and DOL 28 000 02 05 o075 100
(p=0.69). 1 - Specificity

ROC Curve (Area)

7 day Grade 3 BPD (0.8103)
14 day Grade 3 BPD (0.8999)
28 day Grade 3 BPD (0.8863)

050 -

Sensitivity

025

Children's Mercy
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Identifying severe/Gr3 BPD or death: Accuracy

DOL 2011 BPD Estimator 2022 BPD Estimator
Day 1 0.588 (0483 — 0.694) 0.685 (0.526 — 0.845)
Day 3 0.595 (0.496 — 0.694) 0.628 (0.4865-0.771)
Day 7 0.577 (0.462 - 0.673) 0.679(0.545-0.813)
Day 14 0.595 (0.499 - 0.691) 0.677 (0539 -0.816)
Day 21 0.635(0.550-0.721) NA

Day 28 0.691(0610-0773) 0.786 (0.677 — 0.894)

* Highest severity of BPD refers to severe BPD in the 2011 BPD estimator and Grade 3

BPD in the 2022 BPD estimator.

Chilarens mercy

KANSAS CITY 16




Identifying severe/Gr3 BPD or death: Accuracy

DOL 2011 BPD Estimator 2022 BPD Estimator

Day 1 0588 (0.483 — 0.694) 0.685 (0.526 — 0.845)

Day 3 0.995 (0.496 — 0.694) 0.628 (0.485-0.771)

Day 7 0.5977(0.482 -0673) 0.679(0.545-0.3813)

Day 14 0.595(0.499 - 0.691) 0.677(0.539-0.3816)

Day 21 0.635(0.550-0.721) NA

Day28 | 0691 (0610-0773) 0.786 (0.677 — 0.894)

* Highest severity of BPD refers to severe BPD in the 2011 BPD estimator and Grade 3

BPD in the 2022 BPD estimator.

Chilarens mercy
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Identifying severe/Gr3 BPD or death: Accuracy

DOL 2011 BPD Estimator 2022 BPD Estimator

Day 1 0588 (0.483 — 0.694) 0.685 (0.526 — 0.845)

Day 3 0.995 (0.496 — 0.694) 0.628 (0.485-0.771)

Day 7 0.5977(0.482 -0673) 0.679(0.545-0.3813)

Day 14 0.595(0.499 - 0.691) 0.677(0.539-0.3816)

Day 21 0.635(0.550-0.721)

Day28 | 0691 (0610-0773) 0.786 (0.677 — 0.894) ‘

* Highest severity of BPD refers to severe BPD in the 2011 BPD estimator and Grade 3

BPD in the 2022 BPD estimator.

Chilarens mercy
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Conclusions

e 2022 and 2011 BPD estimator head-to-head comparison

e Similar (good-to-excellent) accuracy in identifying infants at high risk for
steroid treatment as early as DOL 14

e 2022 estimator preformed better than 2011 in predicting death or high
severity BPD

* However, accuracy of both models generally poor for this outcome
e Exception: DOL 28 in 2022 estimator (AUC> 0.75)

* Clinical application
* Less applicable for use in early recruitment for research studies

* Most helpful for family counseling at DOL 28
* Potential for steroid treatment based on DOL 14 output

Children's Mercy

KANSAS CITY
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