
NeoQIC Respiratory Care 
Collaborative 
 

Kick-Off 
December 3, 2019 



Agenda 
10:30 – 11:00 Check In & Registration 

11:00 – 11:30 Welcome and Introductions 

11:30 – 11:40 Why a Respiratory Care Collaborative 

11:40 – 12:15 Presentation of Vermont Oxford Network Data & 
Practice Survey Results 

12:15 - 1:00 Lunch 

1:00 –  1:10 QI for BPD:  Does it Work?  A Brief Review of the 
Literature 

1:10 – 1:20 Approaches to Collaborative QI:  What Approach Do 
We Take? 

1:20 – 2:00 Team Time!  Identifying a Specific Aim for Local QI 
Efforts and Report Out 

2:00 – 2:30 Next Steps 



New Collaborative Website: 
https://www.neoqicma.org/rcc  

Password: neoqic2020 

You may visit now or after the meeting to download 
meeting materials. 

https://www.neoqicma.org/rcc
https://www.neoqicma.org/rcc
https://www.neoqicma.org/rcc


Welcome and Introductions 

Please introduce your group and tell us 
ONE area of respiratory care your NICU 
would like to improve 



Why Form a Respiratory Care 
Collaborative 

Lawrence Rhein 



Practice Survey and VON Results 

Helen Healy 



Delivery Room and Transport 



Delivery Room Management of Very 
Preterm Infants 

Default preset FiO2 for initial 
resuscitation 

Routinely use of a T-piece 
resuscitator 

A 30% Yes  

B 30% Yes  

C 30% Yes  

D 30% Yes  

E 30% Yes  

F 30% No  

G 30% Yes  

H 21% No  

I 21% No  



Nasal CPAP in the Delivery Room 

Hospital Code Response 

A, B, C, E, G RAM cannula and a T-piece resuscitator 

B Nasal prongs or nasal mask and a T-piece resuscitator 

F, H Nasal prongs or nasal mask and a bubble CPAP system 

I Nasal prongs or nasal mask and a ventilator 

D, G* 
CPAP is only provided with bag and face mask or T-
piece and mask 



Nasal CPAP during Transport from 
delivery room to NICU 

Hospital Code Response 

A, B, C, E, G RAM cannula and a T-piece resuscitator 

C RAM cannula and a ventilator 

F, H Nasal prongs or nasal mask and a bubble CPAP system 

I Nasal prongs or nasal mask and a ventilator 

D 
CPAP is only provided with bag and face mask or T-piece 
and mask 



Mechanical Ventilation 



Hospital 
Code 

Ventilator 
Brand(s) 

First mode 
Volume or pressure-
based ventilation first 

A 
Drager & 
Maquet 

SIMV  Pressure 

B 
Drager & 
Maquet 

SIMV  Volume 

C 
Puritan 
Bennett 980 

SIMV  Pressure 

D Avea  SIMV with PSV  Pressure 

E Drager Assist Control  Volume 

F Drager Volume 

G Drager SIMV with PSV  Pressure 

H Maquet  SIMV or AC Volume 

I 
Drager & 
Hamilton  

SIMV  Pressure 

J Maquet 
SIMV with PSV, 
changing to AC volume 

Pressure, changing to volume 



Hospital Code Pressure support ventilation for very preterm infants 

A Used in selected clinical circumstances  

B Routinely used 

C 
Rarely used/Used in selected clinical circumstances/ 
Used PSV as tool to assess readiness for extubation 

D Routinely used 

E Used in selected clinical circumstances  

F Routinely used 

G Routinely used 

H Routinely used/Used  as tool to assess readiness for extubation 

I Routinely used 

J Routinely used 



Hospital Code 
Use of high-frequency 
ventilation 

High Frequency Modes 

A Rarely, only as a rescue HFOV  

B Frequently, only as a rescue HFOV ,HFJV  

C Rarely, only as a rescue HFOV  

D Frequently, only as a rescue HFOV ,HFJV  

E Rarely, only as a rescue HFOV ,HFJV  

F Frequently, only as a rescue HFOV ,HFJV  

G Rarely, only as a rescue HFOV  

H Rarely, NOT only as a rescue mode HFOV  

I Frequently, only as a rescue mode HFOV ,HFJV  

J Frequently, only as a rescue mode HFOV ,HFJV  



Non-Invasive Support 



Hospital Code Available CPAP Types Preferred First Type of CPAP 

A Bubble & Ventilator CPAP 
Either (depending on medical team, 
equipment availability, etc.) 

B Ventilator CPAP Ventilator CPAP 

C Ventilator CPAP Ventilator CPAP 

D Bubble & Ventilator CPAP Bubble CPAP  

E Ventilator CPAP Ventilator CPAP 

F Bubble & Ventilator CPAP Bubble CPAP  

G Ventilator CPAP Ventilator CPAP 

H Bubble & Ventilator CPAP Bubble CPAP  

I Bubble & Ventilator CPAP Bubble CPAP  

J Bubble & Ventilator CPAP Ventilator CPAP 



Hospital 
Code 

Facial Interface Types Used 
for CPAP 

Brand Used 

A Nasal prongs & Nasal cannula Hudson & RAM cannula  

B 
Nasal prongs, Nasal mask & Nasal 
cannula 

RAM cannula  & Fisher & Paykel 

C Nasal cannula RAM cannula  

D Nasal mask & Nasal cannula RAM cannula  

E Nasal cannula RAM cannula  

F 
Predominantly Nasal mask, also 
Nasal cannula 

RAM cannula (restricted) & Fisher 
& Paykel 

G Nasal cannula RAM cannula  

H Nasal prongs & Nasal mask Hudson, INCA, & Fisher & Paykel 

I 
Nasal prongs, Nasal mask & Nasal 
cannula 

RAM cannula  & Fisher & Paykel 

J Nasal prongs & Nasal cannula RAM cannula & Fisher & Paykel 



How do you use RAM Cannula? 

Hospital Code Response 

B, C, E, G, J 
We use RAM as the preferred/only interface for 
delivering CPAP 

A, F 
We use RAM, but restrict its use to certain groups of 
infants (such as those above a certain gestational age, 
those weaning on respiratory support, etc.) 

D, I 
RAM is not our preferred method but we will 
commonly switch to it if other modes (prongs or mask) 
are not being tolerated 

H 
We do not have RAM cannulas in our NICU/never use 
them 



Do you rotate facial interfaces? 

Hospital Code Response 

D, I Yes, rotate on a set schedule  

F Set schedule is a bit loose and sometimes ignored 

A, B, H, J 
No, one interface is used unless and until needing to be 
switched for clinical reasons 

C, E, G No, we only have use single interface 



How is NIPPV Used? 
Hospital Code NIPPV Is Used 

A Rarely 

B Often 

C Often 

D Often 

E Often 

F Rarely 

G Often 

H Rarely 

I Rarely 

J Often 



Surfactant Policies 

Hospital Code Response 

A, E, J 
Use rescue surfactant - do not have specific criteria for 
when to use it (i.e., if an infant qualifies is based on 
medical team assessment) 

B, F, G, H, I  
Use rescue surfactant - infants are intubated and given 
surfactant when they meet very specific pre-
determined clinical criteria 

C 
Give prophylactic surfactant for infants under a 
specific gestational age or birth weight (i.e., automatic 
intubation and surfactant). 

D 
No, the decision to use 'prophylactic' vs. 'rescue' 
surfactant is made for each individual infant 



INSURE/LISA 

Hospital Code Response 

C, J 
Don't have a policy and rarely/never use INSURE or LISA 
(or similar methods) 

A, D, E, F, H, I 
Don't have a written policy but do use INSURE or LISA 
(or similar methods) at times 

B 
Have a written policy and use INSURE or LISA (or similar 
methods) 

G Other: LMA/Surfactant method 



Caffeine Use 

Hospital Code Response 

A, B, C, D, E, F, 
G, I   

Have a protocol directing the routine use of prophylactic 
caffeine for all infants meeting specific age and/or 
weight criteria, regardless of whether an infant is 
intubated or not 

J 
Does not have a specific practice, the admitting team 
may decide to use prophylactic caffeine if they feel it is 
indicated 



iNO Use 

Hospital Code Response 

A, B, E, F, I 
iNO is never used for prevention or treatment of BPD 
but is used in select preterm infants with suspected or 
diagnosed pulmonary hypertension 

C, D, G, J 
iNO is used rarely as rescue therapy in preterm infants 
with extremely severe BPD 

H Never used in preterm infants by policy  



Vermont Oxford Network Data 



Ventilation Use 



2014 2015 2016 2017 2018

NeoQIC 57% 51% 56% 51% 53%

VON 60% 58% 57% 57% 56%
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Any Mechanical Ventilation, VLBW Infants 
2014-2018 
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Any Mechanical Ventilation by GA  
VLBW Infants, 2016-2018 
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Hospital Code 

Any Ventilation, all VLBW, 2016 – 2018 
p Chart 
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Hospital Code 

Any Ventilation, 24 - 26 wks GA, 2016 - 2018 
p Chart 
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Hospital Code 

Any Ventilation, 27- 29 wks GA, 2016 - 2018  
p Chart 
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Hospital Code 

Any Ventilation, 30 - 32 wks GA, 2016 - 2018  
p Chart 
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Hospital Code 

High Frequency Use, All VLBW, 2016 - 2018 
p Chart 



Non-Invasive Support 

NIV = non-invasive ventilation = nasal ventilation 
(positive pressure ventilation via nasal prongs or face mask, 
including NIPPV, BiPAP, and nasal high-frequency ventilation) 



2014 2015 2016 2017 2018

NeoQIC 61% 74% 70% 76% 75%

VON 57% 59% 62% 63% 65%
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CPAP or NIV Trial before or without ETT 

all VLBW, 2014 - 2018  
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Hospital Code 

CPAP or NIV Trial before or without ETT 
All VLBW, 2016 - 2018 - p Chart 
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Any Nasal CPAP 89% 86% 87% 86% 87% 84% 86% 88% 84%

Nasal Ventilation 16% 76% 47% 23% 54% 14% 64% 9% 6%

High Flow Nasal Cannula 2% 52% 4% 55% 46% 25% 16% 18% 38%
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Non-Invasive Support Modes, all VLBW 
2016 - 2018 
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Hospital Code 

Nasal CPAP Use, All VLBW, 2016 – 2018 
p Chart 
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Hospital Code 

Nasal Ventilation, All VLBW, 2016 – 2018 
p Chart 
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Hospital Code 

High Flow Nasal Cannula Use, All VLBW 
2016 - 2018 - p Chart 



2014 2015 2016 2017 2018

NeoQIC 37% 37% 43% 39% 38%

VON 38% 37% 38% 37% 38%
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Intubation and Ventilation After Trial of 

CPAP or NIV, 2014 - 2018 
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Hospital Code 

Intubation and Ventilation After Trial of 
CPAP or NIV, 2016 – 2018 

p Chart 



Outcomes 



2014 2015 2016 2017 2018

NeoQIC 25% 26% 25% 28% 22%

VON 25% 24% 24% 25% 25%
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CLD Rates, all VLBW, 2014-2018 
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CLD Rates by GA, VLBW Infants, 2016-2018 
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Hospital Code 

CLD Rates, all VLBW, 2016 – 2018 
p Chart 
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Hospital Code 

CLD Rates, 24 - 26 wks GA, 2016 – 2018 
p Chart 
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Hospital Code 

CLD Rates, 27 - 29 wks GA, 2016 – 2018 
p Chart 
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Hospital Code 

CLD Rates, 30 - 32 wks GA, 2016 – 2018 
p Chart 
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CLD and 95% CI, 2016 - 2018 
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Hospital Code Year SMR(Shrunken) O-E(Shrunken) 

A 
2016 1.5 11 

2017 1.1 2 

2018 1.2 5 

B 
2016 1.2 3 

2017 1.2 4 

2018 0.9 -2 

C 
2016 0.6 -6 

2017 1.3 3 

2018 1.4 5 

D 
2016 0.6 -9 

2017 0.7 -5 

2018 0.7 -6 

E 
2016 1.4 8 

2017 1.2 4 

2018 1.3 6 

F 
2016 0.7 -3 

2017 0.9 -1 

2018 0.7 -2 

G 
2016 0.7 -1 

2017 1 0 

2018 0.9 0 

H 
2016 0.6 -2 

2017 0.9 0 

2018 0.8 -1 

I 
2016 1.3 6 

2017 1.9 20 

2018 0.9 -2 

SMR and 
O-E by 
Hospital 
and Year 



2014 2015 2016 2017 2018

NeoQIC Supplemental
Oxygen

33% 34% 34% 37% 28%

Von Supplemental
Oxygen

30% 30% 30% 31% 30%
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Supplemental Oxygen at 36wks, all VLBWs, 
2014 - 2018 



2014 2015 2016 2017 2018

NeoQIC Non-LFNC
Support

22% 26% 26% 27% 23%

VON Non-LFNC Support 28% 28% 29% 30% 31%
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Support Beyond Supplemental Oxygen at 

36wks, all VLBWs, 2014 - 2018 
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Hospital Code 

Surfactant Use, all VLBW, 2016 – 2018 
p Chart 
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Hospital Code 

Steroids for CLD, all VLBW, 2016 - 2018 
p Chart 
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Hospital Code 

Intubation in the DR, All VLBW, 2016 - 2018 
p Chart 
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Hospital Code 

Nasal CPAP in the DR, All VLBW, 2016 - 2018 
p Chart 



Thank you for submitting your 
data and taking our survey! 



QI for BPD:  Does it Work?  A 
Brief Review of the Literature 

Helen Healy 



Potentially Better Practices 



• CPAP 

• NIPPV 

• HFNC 

• NAVA 

Non-Invasive Support 

• Conventional Ventilation 
– Pressure v. Volume 

• High Frequency 

• Intubation/Extubation 

Medication Based Interventions  Adjunct Interventions 

Modes & 
Delivery 
Interfaces 

• Surfactant 
– LISA, INSURE 

• Caffeine 
– Dose, length 

• Diuretics 

• PDA Management 

• Fluid Restriction 

• Feeding Method 

• Nutrition 

 

• Steroids 
– Which, when 

• Azithromycin 

• Vitamin A 

• Inhaled agents 

Invasive Support 

Potentially Better Practices 



BPD Outcomes Over Time 
1993 - 2012 

Stoll et al., 2015 



BPD Outcomes Over Time 
by Race and Ethnicity 2006 - 2017 

Boghossian et al., 2019 



Risk-Adjusted Rates of Outcomes at 
the 10 - 90th Percentiles, 2005 - 2014 

Horbar et al., 2017 



• 9 centers formed focus group, used QI 
methods, to decrease CLD rates 

• 9 PBPs identified (57 actually implemented) 

• Did not significantly change CLD rate or 
severity 

• Decreased dexamethasone use from 49% 
to 22% of infants 501-1250g 

 

 
Pfister & Goldsmith, 2010; Burch et al, 2003 

Kaempf et al, 2003; Sharek et al., 2003 

VON Newborn Improvement Collaborative 
for Quality (NIC/Q & NIC/Q 2000) 



NIC/Q 2002 – Breathsavers Group 

• 16 centers (19 hospitals) 

• Goal: reduce BPD in 
VLBW infants by 10% of 
the pre NIC/Q 2002 rate 
(2001 vs. 2003) 

• Secondary: decrease 
oxygen days, ventilator 
days and steroid use 

• Centers supported in use 
of QI methods 

 
Pfister & Goldsmith, 2010 

Payne et al., 2006 



NIC/Q 2002 – Breathsavers Group 

Payne et al., 2006 

Results 
• BPD rates varied 

– 2001: 13.4 - 66.7% 

– 2003: 4.0 - 58.3% 

• Outcome: 27% reduction in 
BPD 

• Process measures: significant 
changes made to surfactant 
in DR, time to surfactant, use 
of conventional ventilation 

  



Randomized Control Trials of 
Quality Improvement 



Neonatal Research Network: 
Randomized Control Trial of QI 
• Goal: improve rates of survival free of BPD for 

infants less than 1250g 

• 3 Centers identified as best performers 

• 14 Centers randomized; 7 received intervention 
of QI methods to implement PBPs 

• PBPs: reduce oxygen exposure and mechanical 
ventilation; 27 specific interventions were 
benchmarked 

• Results: BPD Rates did NOT differ between 
control and intervention group 

Walsh et al., 2007 



Canadian Neonatal Network: 
Randomized Control Trial of QI 

• Simultaneous Cluster RTC 
– 6 units randomized to QI to address BPD 

– 6 units to QI to address nosocomial infection 

– 5 other units used as additional comparisons 

• PBPs: The individual groups decided which 
PBPs to implement 

• Results: Significant reduction in BPD in 
intervention vs. control groups 

Lee et al., 2009 



Local Quality Improvement  
 



Themes 

• Quality Improvement for BPD Prevention has 
used bundles (multiple changes) 

• Units demonstrating changes so far tend to be 
small-mid sized units, community or academic 
affiliated  

• Multidisciplinary teams used 

• Literature review and education always 
included 

• Most teams visited at least one other NICU 



St. Elizabeth’s Medical Center 

• 5 PBPs to limit mechanical ventilation, supplemental 
oxygen, and bronchopulmonary dysplasia in newborn 
infants less than 33 weeks’ gestation 

• Non-significant reduction in BPD rate, 17% vs. 8% 
overall (p = .27) 

• Among BW < 1500g BPD rate was 29% vs. 11% (p = .08) 

• Significant difference in hypotension in first 24 hours, 
33% vs. 15% (p = .03) 

• No difference in pneumothorax, PDA treatment, ROP, 
NEC, LOS or others. 

Levesque et al., 2011 



South Shore Hospital 
• Objective: reduce CLD 

by 10% among VLWB 
infants by 
implementing a 
consistent respiratory 
care bundle 

• CLD rate fell 37 – 10% 
• Criteria met for 

special cause 
variation in outcome 
and process measures 

Kubicka et al., 2018 



Boston Medical Center 

Levesque et al., 2019 

• Aim: to reduce the incidence of CLD among VLBW 
infants born at younger than 33 weeks GA by 50% 
between the baseline period (Jan 1, 2012-June 20, 
2013) and the intervention period (July 1, 2013 – 
Dec 31, 2015).  

• Reduced incidence of CLD in VLBW born < 33 
weeks GA by 55.5% from 37.5% to 16.7% 



Approaches to Collaborative QI:  
What Approach Do We Take? 

Munish Gupta 



How do we do QI? 



Collaborative QI 



Collaborative QI:  One Approach 

1. Hospital engagement 

2. Common overall aims 

3. Common measures 

4. Local specific aims and changes 

5. Use data to drive improvement! 

Collaborate and share openly. 

Use multidisciplinary teams.   

 



Proposal 

• Each team commits to using model for 
improvement to do local QI project 

• We use common framework for aims, 
measures, and PDSA cycles, with agreed 
upon timeline for each step 

• We use collaborative to share local steps  

• We use VON data to monitor progress 

• We can consider other measures in future 



Chronic Lung Disease 

Working Group 

CLDWG Key Driver Diagram 2019 

Aims Primary Drivers Secondary Drivers Potential Change Concepts 

Ventilate gentler in infants that do 
require ventilation 

To reduce the incidence of CLD in VLBW 
infants to less than 25% by end of 2020. 

Improve initial support of VLBW infants with 
non-invasive CPAP 

1) Standardized guidelines for CPAP 
in delivery room and transport 

2) Standardized criteria for 
intubation 

Ventilate shorter for infants that do 
require ventilation 

Promote rapid extubation 

Measure:  average ventilator days 
among VLBW infants needing 
ventilation Outcome Measure:  percent of VLBW 

infants with CLD  

Appropriate oxygen saturation targeting 

1) Greater attention to tidal volumes Maintain appropriate tidal volumes 

Measure:  ? Average TV in first 72 hours 

Overall Project Goal 
 

Reduce the Incidence 
of CLD in NICU 

Ventilate fewer infants 

Measure:  percent of VLBW infants 
requiring any mechanical ventilation 

1) Staff education 

Maximize antenatal corticosteroids (ACS) 

Measure:  % of VLBW births with any ACS  

Reduce extubation failures 

Measure: % of first extubations with  
reintubation within 72 hours 

Reduce ventilator-associated infections 

Measure:  VAP per 100 ventilator days 

1) VAP bundle, colostrum care 

Measure:  % of ventilated patients 
receiving appropriate VAP bundle 

Appropriate use of corticosteroids and other 
therapies for infants requiring mechanical 
ventilation beyond 2 weeks of age 

1) Develop guideline for care of 
VLBW infants at high risk of BPD 
(i.e., ventilated at 2 weeks) 

1) Optimal CPAP post extubation 
2) Optimal caffeine usage 
3) Selective NIPPV usage 

1) Implement weaning and 
extubation protocols  

Updated 9/5/19 

Use minimally-invasive surfactant therapy 

1) Begin OPTIMIST trial enrollment 

Achieve greater staff agreement on key 
respiratory care strategies 

Measure:  concordance by practice 
preference survey 

1) Share and discuss results of 
practice preference survey 

2) Target select practices for 
education and simulation 

Consistency of respiratory practices 
with ‘buy-in’ among all NICU staff 

Measure:  compliance with CPAP guidelines 
on bi-weekly audit 



Identifying a Specific Aim for Local QI 



Team Time! 
Identifying a Specific Aim for Local 
QI Efforts and Report Out 



Next Steps 

MOC 4 Eligibility Coming Soon 

Survey of Interdisciplinary Groups in Healthcare Tool 
(SIGHT) Project 

Website 



SIGHT! 

• Vignette-based survey to measure practice 
preferences among NICU staff 

• Can measure variability WITHIN a NICU and 
BETWEEN NICUs 

• Can be used as measure in QI project 

• Can identify priorities for improvement 

• Current survey:  14 vignettes 



A 1 day old 23 3/7 weeks infant, birth weight of 500 gm, following 

a full course of antenatal steroids and two doses of surfactant, is 

now on settings of 16/5 x 18, with FiO2 of 21% without significant 

apnea. Do you favor: 

     A. Extubation to positive pressure (CPAP) 

     B. Continuing intubation on low settings 



An infant is born at 24 3/7 weeks gestation with birth weight 550 

gm following a full course of antenatal steroids. In the delivery 

room, the infant is active and has appropriate saturations with 

face mask CPAP and 30% FiO2. Do you favor: 

     A. Intubation in the delivery room 

    B. Continuing CPAP in the delivery room 







Look for Doodle to Schedule 
Spring Meeting Soon! 


