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Abstract

Despite recent remarkable advances in neonatal
medicine, bronchopulmonary dysplasia (BPD) re-
mains a major cause of morbidity and mortality in
preterm infants, Due to increased survival of extre-
mely low birth weight infants, the incidence of BPD
has increased approximately 30% of extremely low
birth weight infants, However, we have not disco-
vered any single highly effective preventive therapy
for BPD, This is due to an incomplete understanding
of the molecular mechanisms involved in its patho-
genesis, In this review, we review the current mana-
gement strategies for preventing and treating BPD
and then briefly propose novel approaches that are
being investigated,
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2. Nasal continuous positive airway pressure
(NCPAP)
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Table 1. Levels of evidence and and recommendations for clinical use based on the guidelines developed by the US

Preventive Services Task Force

Level of evidence

| Evidence obtained from at least 1 properly designed randomized, controlled ftrial

II-1  Evidence obtained from well-designed controlled trials without randomization

II-2 Evidence obtained from well-designed cohort or case-control analytic studies, preferably from >1 center or research group
1I-3 Evidence obtained from multiple time series with or without the intervention; dramatic results in uncontrolled trials might

also be regarded as this type of evidence

Il Opinions of respected authorities based on clinical experience, descriptive studies, or reports of expert committees

Levels of recommendations for clinical use

A Good scientific evidence suggests that the benefits substantially outweigh the potential risks
B At least fair scientific evidence suggests that the benefits outweigh the potential risks
C At least fair scientific evidence suggests that there are benefits provided, but the balance between benefits and risks are

too close for making general recommendations

D At least fair scientific evidence suggests that the risks outweigh potential benefits
| Scientific evidence is lacking, of poor quality, or conflicting, such that the risk/benefit balance cannot be assessed

Quoted from "Pitfalls, Problems, and Progress in Bronchopulmonary Dysplasia” by Bhandari A and Bhandari V'



Table 2. Existing approaches to prevent and/or treat bronchopulmonary dysplasia according to phase (early, evolving, and

established)
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Therapeutic Evidence Recommendation
) Current Status
Intervention Level Level
Early phase (up to 1 postnatal week)
Oxygen A wide variation in the acceptable oxygen-saturation levels exists across centers but it is | A
supplementation generally <95%°
Ventilatory Avoid intubation; if intubated, give ‘early’ surfactant® | A
strategy Use short inspiratory times (0.24~0.4 s)," rapid rates (40~60/min) and | A
low PIP (14~20 cmH,0), moderate PEEP (4~6 cmH,0), and tidal volumes (3~6 mL/kg)11 1] B
Extubate early to SNIPPV/nasal CPAP' n B
Blood gas targets: pH 7.25~7.35 | A
Pa0,: 40~60 mmHg; PaCO,: 45~55 mmHg" Il B
High-frequency ventilation for ‘rescue’ if conventional ventilation fails® | C
Methylxanthines  Improves successful extubation rate' | A
Decreases BPD" [ A
Vitamin A If considering use, dose is 5,000 IU administered intramuscularly 3 times per week for | A
4 wks; 1 additional infant survived without BPD for every 14-15 infants who received vitamin
A16, 17
Fluids Restrictive fluid intake may decrease BPD'®% 1I-2 B
Nutrition Provide increased energy intake®' | B
Evolving phase (>1 postnatal week to 36 weeks’ PMA)
Oxygen Same as for early phase | A
supplementation
Ventilatory Avoid endotracheal tube ventilation; maximize noninvasive ventilation (SNIPPV/nasal CPAP) | A
strategy for respiratory support'?
Blood gas targets: pH 7.25~7.35; PaO,: 50~70 mmHg; PaCO,: 50~60 mmHg11 1] B
Methylxanthines  Same as for early phase | A
Vitamin A Same as for early phase; if using, continue for 4 postnatal weeks | A
Steroids Dexamethasone is effective in weaning off mechanical ventilation when used "moderately | A
early” and "delayed"** ®
Increased incidence of neurologic sequelae with early use (<96 h)* | D
Diuretics Furosemide: may use daily or every other day with transient improvement in lung function® | B
Spironolactone and thiazides: chronic therapy improves lung function, decreases oxygen | B
requirements25
Nutrition Same as for early phase | B
Established phase (>36 weeks’ PMA)
Oxygen For prevention of pulmonary hypertension and cor pulmonale; a wide variation in the acceptable 1] C
supplementation  oxygen saturation levels exists across centers, but it is generally~95%8' 2
Ventilatory Blood gas targets: pH 7.25~7.35; PaO2: 50~70 mmHg; PaCO,: 50~65 mmHg"' 1] B
strategy
Steroids Oral prednisolone may be helpful in weaning oxygen27 1I-2 C
Diuretics Chronic therapy as for evolving phase | B
B -agonist Transient relief: increased compliance and reduced pulmonary resistance®; no significant | C
effect on incidence or severity of BPD®
Anticholinergics Used in combination with B-agonists in infants with bronchospasm; Increased compliance 11-3 (o}
and decreased respiratory system resistance®
Nutrition Same as for early phase | B
Immunization Prophylaxis against RSV and influenza decreases incidence of rehospitalization and morbidity | A

The references noted refer to the sources of information for the requisite level of evidence and recommendation for clinical use.

PIP, peak inspiratory pressure; PEEP, positive end expiratory pressure; SNIPPV, synchronized nasal intermittent positive pressure ventilation.
Quoted from "Pitfalls, Problems, and Progress in Bronchopulmonary Dysplasia" by Bhandari A and Bhandari V'

3. Synchronized nasal intermittent positive
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SNIPPVE NCPAP9| 712 &8 QolFE= v} 335
ukAlold] CPAPO] ¥ oA Az 3l9] 714

Fol vgoz FFEA Holgleh. @ vehey ATl
SHe W T SNIPPVE H43 4% NCPAPS 43
W3 wa At A3 7R A ol 4% W=
£ 3%e 2 ” A2 ne @ a2



338 Hanyang Medical Reviews Vol 29 No, 4, 2009

SNIPPV-S %4-3)% w], NCPAPo] 1]3] 7|27 5] o]
o WA frolaA BAAATL shgont o] AT
191 #1477} ohvolA SNIPPVS] E3tE S
AN F7t AT Lo s Aol

o

A

[ [
oX,
olN
lo,

4o o
N

S
do

N

4. 7|1H1&t7| M2KVentilatory strategies)
ZIAB717} s 71ARE sk Ye FAtolE A
71BA FHo|FATE slr] Al 7 o]l 1A%
7] Aol A= EA3] Gzl vzt glok. 22AT A
HhAQl AR ThsE ] ZIAS| 2 ojds st
231 7] &8 (peak inspiratory pressure, PIP)& & o]
d3] 37] &FS AFstL(3~6 ml/kg), &L F7IAIZL
(0.24~0.42)& AH3E Aotk 7 814 753 ao]at
3lekA"dF (permissive hypercapnia) = 5 2.3 7] A|3H7]
A% N 2O S, 8% oltEaEE BEE
45~55 mmHg= FA8k+= Z10] 35~45 mmHg=E F-A 3=
Aol vl 7148719 717HE GEHAI7|aL 7| @A #H o] H A4
o WAL F2AIE Aol de Ao A 9
o' P molaslgagF o 2 od H A 28] wAo]
s7H8 & Sdtke 27k AUAT AARE 8 Thsd
Ao AL E T AE ARSS W HA o 239
Q38 £aL 9] AgEIsta A= 2olt ¢l
che Bt glok” 2y 2 @ A7 gead g
Z oAlE AT E EXE 55~05 mmHgE FAIsGHY
35~45 mmHg® A8 S 7o vl AbgE 7|84
ol WA EC] 2388 o 3% A% 18~2270¢
ol 7kst e W BA ool WEE o vl Hust
ol &t B I ATt FAH7] el 38 7}
gk Lol Abstet A E S Tl o /A A8l glol AlAlg
o7t Bas Ao g Azte

r o

of

c

—
a

I

2 Z

N ofr R

5. HIZZXISEY| ™M (High—-frequency oscillatory
ventilation)
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8. H| =M &M NI (Pulmonary surfactant)
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