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The New BPD

28 weeks GA infant with BPD lung
biopsy at 8 months of age

Normal term infant + 5 months

Coalson, Sem in Neonatology, 8:73, 2003

Collagen Network Around Saccules

23 Weeks GA unventilated

24 Weeks GA + 31 days ventilation

Thibeault, et al., Pediatr., 111:766, 2003




PECAM-1 Immunohistochemistry

Normal Lung BPD Lung

Bhatt, et al., AIRCCM, 164:1971, 2001

Branching Development of the Human Lung
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Ventilation (Stretch) and Oxygen
Injury of the Preterm Lung

» Resuscitation of preterm lambs - 15

min of high V 1 (Hillman, 2007)

» Rapid changes in elastin, apoptosis,

and proliferation - mice and lambs
(Bland, 2008, Reyburn, 2008)

Hillman, et al., Peds Res., In Press

Hillman, et al., Peds Res., In Press




Preterm Surfactant Treated Lambs Managed for 3d
with Conventional Ventilation (IMV) or High Frequen
Nasal Ventilation (HFNV)

Reyburn, AJRCCM, 178:407, 2008
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Double Immunofluorescence for Apoptosis
for Lungs Exposed to 3d IMV or HFNV

Cleaved Caspase 3/Desmin

Reyburn, AJRCCM, 178:407, 2008

Double Immunofluorescence for Cell Proliferation
for Lungs Exposed to 3d IMV or HFNV

Reyburn, AJRCCM, 178:407, 2008

New Information about the Process of
Alveolarization

» The adverse effects of ventilation can be
rapid
— Altered elastin - 1d (mice)
— Altered structure, apoptosis and
proliferation - 3d (sheep)
» The disrupted elastin in mice occurred
without inflammation

Question for Today:

» Which is the order of increased oxygen
sensitivity or exposure to very high
oxygen concentrations?

1. Preterm > Term > Adult
2. Adult > Preterm > Term
3. Adult > Term > Preterm

4. Term > Preterm > Adult

Oxygen Tolerance of Newborn Mice
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Survival of Term Newborn C57BL
Mice in 100% O ; or Air
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Bonikos, et al., Am. J. Path., 85, 1976




Protective Effects of Oxygen Pre-exposure
on Oxygen Tolerance in Adult Rats

Survival Pleural Fluid
(mi)
Group 72h AirorO , | 7d O, at 72h
Exposure
Air Control 100% 100% <0.10
O, Controls 21% 0% 496
O, Pre-exposed* 100% 100% 0.12 505
345678, 92(19 ( +'

Frank, et al., AJ. Phys., 157, 1989

Caloric Restriction of Dams by 25% Decreased Birth Weights to
70% of Controls and Increased Oxygen Sensitivity

Frank, Peds. Res. 29, 1991

9 Survival of Adult Rats Exposed to 20mg IP Endotox in and >95%
2 - Effect of 0.6 mg Dexamethasone

24 Hours 24 Hours 72 Hours

Hilln

Air >95%0;

Koizumi, Frank & Massaro, J. Appl. Physiol., 60,19 86

What is BPD?

« A syndrome caused by prematurity

—caused by mechanical ventilation

—caused by oxygen

—Caused by the above and other factors
*Chorioamnionitis (increases or decreases)
*Nutrition
*Postnatal Sepsis, PDA, etc.

—Lung Injury/Lung Repair/Lung Development

How can we predict who will get BPD?

Gestational age/birth weight!

Clinical status in first few days of life

* Biomarkers

Predictive models

FiO, for Days 0 to 7 and Day 14, and Frequency of
BPD in 1340 Infants with GA <28 wks

Laughon, et al., Pediatr., 2009




BPD is a bad disease that adversely
impacts neurodevelopmental outcome, but
- remember -
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Are These Preventative Strategies?

« Antenatal therapies
— Corticosteroids?
 Delivery room therapies
— CPAP
— Surfactant
« Ventilation strategies

Answer : Yes, but tough to prove with
clinical trials.

Can we treat “established” BPD?

« Postnatal steroids

« Other drugs

* Care strategies (CPAP, O , use, etc.)

Stages of BPD for Infants with
Moderate to Severe BPD

Early Injury |_.|Acute BPD |_.| Chronic BPD |_.

23-28 28-36 36 Weeks

?-years
Weeks Weeks to months

Late Postnatal Steroids (<7d) to Prevent BPD
Pulmonary Outcomes

Oucome |Trial N _[Patient N | RR | 9s%cl
Extubation — 7d 10 497 0.64 0.56 £0.74
BPD — 36 wks 8 471 0.72 0.61 s0.85
Death 8 656 0.49 0.28 s0.85
Death - discharge 16 936 0.87 0.65 $1.17
Death or BPD 8 471 0.63 s0.82

Halliday, Ehrenkranz & Doyle, Cochrane Review-2008

Patterns of Clinical Decision-Making for
the Treatment of BPD

« The clinician who believes commonly
used drug therapies work.

* The clinician who thinks most
therapies do not work and may cause
toxicity - the therapeutic nihilist.




Daily Variance about the Mean

» Clinical course of BPD is variable and chronic

Worse —

<+— Better

The Clinician who Believes Lasix, Albuterol and
Aerosolized Steroids Work for BPD - Initiating Therap y

Start Start

Steroids,
Lask N\ Start
Albuterol

Worse —»

<«~— Better

Result: Infant on Lasix, Albuterol, Steroids

The Clinician who Thinks Drugs Cause Complications -
comes on Service to Manage Chronic BPD Treated with
Lasix, Albuterol, Steroids

Do

Do
Nothing Nothing

Do
Nothing

Worse —

Days —

<«~— Better

Stop / Stop / Stop /

Steroids Lasix Albuterol

Result: Infant unchanged and off drugs

What are critical questions?

 Lab questions

* Clinical research questions




