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Learning Objectives

1. List potential areas of improvement in neonatal 
intensive care. 

2. Compare and contrast evidence based 
medicine and evidence based practice.

3. Relate evidence based medicine and evidence 
based practice to improvements in outcomes.

4. Propose a plan to support improvements in 
neonatal outcomes in your state.

Disclosures:

Dr. Mercier receives salary support thru the Vermont Child Health Improvement

Program, at the University of Vermont, and has been a paid consultant to the National Initiative for Childrenôs 

Healthcare Quality (NICHQ)

This presentation may discuss off label use of medications and therapies

in the NICU setting.



Neonatal Mortality

2003



Neonatal Care Units by State
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Organizations of Care

Organizational Entity Hospitals

Pediatrix 220

NICHD Neonatal Research Network 18

Vermont Oxford Network (VON) 463

California Perinatal Quality Care Collaborative 

(CPQCC)
60



Evidence Based Medicine
Is NICU care evidence based?

Å Design: retrospective chart review

Å Subjects: all NICU admissions 12/96

Å Methods: assigned primary diagnosis and primary 
intervention

Å Results:

Å 34% of interventions based on evidence from RCT

Å 62% had intervention based on convincing non-
experimental evidence

Å 4% had intervention w/out substantial supporting 
evidence

Cairns PA, Sinclair JC:  Is neonatal intensive care evidence based?  Pediatr Res 1998;43:168A.



Neonatal Morbidities and 

Poor Outcome

Schmidt B, Asztalos EV, Roberts RS, et al, for the Trial of Indomethacin Prophylaxis in Preterms Investigators. Impact of bronchopulmonary 

dysplasia, brain injury, and severe retinopathy on the outcome of extremely low-birth-weight infants at 18 months. JAMA. 2003;289:1124-1129.

Neonatal Morbidities (N=910)

1. Bronchopulmonary dysplasia

2. Brain injury

3. Severe retinopathy of prematurity

Poor outcome (one or more of)

1. Cerebral palsy

2. Cognitive delay

3. Severe hearing loss

4. Bilateral blindness



Preparing, maintaining

and promoting the 

accessibility of 

systematic reviews of 

the effects of health 

care interventions

www.cochrane.org



Neonatal Morbidities

Bronchopulmonary dysplasia

¸Antenatal corticosteroids

¸Surfactant therapy

¸High Frequency Oscillatory Ventilation

¸Vitamin A

¸Postnatal corticosteroids



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Neonatal death

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Respiratory distress syndrome

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Chronic lung disease (bronchopulmnary dysplasia)

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Cerebroventricular hemorrhage

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Mean length of neonatal hospital stay

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal Corticosteroids
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth

Comparison: Corticosteroids versus placebo or no treatment

Outcome: Neurodevelopmental delay in childhood

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth. Cochrane Database of Systematic 

Reviews 2006, Issue 3. Art. No.: CD004454. DOI: 10.1002/14651858.CD004454.pub2. 



Antenatal

Corticosteroids

For Preterm Birth

ñAntenatal corticosteroid 

therapy is indicated for 

women at risk of 

premature delivery with 

few exceptions and will 

result in a substantial 

decrease in neonatal 

morbidity and mortality, 

as well as substantial 

savings in health care 

costsò



Surfactant therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Prophylactic surfactant versus treatment with surfactant

Outcome: Neonatal death

Soll RF, Morley CJ. Prophylactic versus selective use of surfactant in preventing morbidity and mortality in preterm infants. Cochrane Database of Systematic 

Reviews 2001, Issue 2. Art. No.: CD000510. DOI: 10.1002/14651858.CD000510. 



Surfactant therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Prophylactic surfactant versus treatment with surfactant

Outcome: Bronchopulmonary dysplasia

Soll RF, Morley CJ. Prophylactic versus selective use of surfactant in preventing morbidity and mortality in preterm infants. Cochrane Database of Systematic 

Reviews 2001, Issue 2. Art. No.: CD000510. DOI: 10.1002/14651858.CD000510. 



Surfactant therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Prophylactic surfactant versus treatment with surfactant

Outcome: Pneumothorax

Soll RF, Morley CJ. Prophylactic versus selective use of surfactant in preventing morbidity and mortality in preterm infants. Cochrane Database of Systematic 

Reviews 2001, Issue 2. Art. No.: CD000510. DOI: 10.1002/14651858.CD000510. 



0%

10%

20%

30%

40%

50%

60%

70%

80%

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

%
 V

L
B

W
 I

N
F

A
N

T
S

VERMONT OXFORD NETWORK ANNUAL REPORTS 1991-2006

Surfactant therapy
in VLBW Infants

FDA Approval



Antenatal Steroids and 

Postnatal Surfactant Therapy
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High Frequency Oscillatory Ventilation
Purpose: To reduce acute pulmonary dysfunction in preterm infants

Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation

Outcome: Death by 36-37 PMA weeks or discharge

Henderson-Smart DJ, Cools F, Bhuta T, Offringa M. Elective high frequency oscillatory ventilation versus conventional ventilation for acute pulmonary 

dysfunction in preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.: CD000104. DOI: 10.1002/14651858.CD000104.pub2. 



High Frequency Oscillatory Ventilation
Purpose: To reduce acute pulmonary dysfunction in preterm infants

Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation

Outcome: Chronic Lung Disease by 36-37 weeks PMA or discharge in survivors

Henderson-Smart DJ, Cools F, Bhuta T, Offringa M. Elective high frequency oscillatory ventilation versus conventional ventilation for acute pulmonary 

dysfunction in preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.: CD000104. DOI: 10.1002/14651858.CD000104.pub2. 



High Frequency Oscillatory Ventilation
Purpose: To reduce acute pulmonary dysfunction in preterm infants

Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation

Outcome: Severe Intraventricular Hemorrhage

Henderson-Smart DJ, Cools F, Bhuta T, Offringa M. Elective high frequency oscillatory ventilation versus conventional ventilation for acute pulmonary 

dysfunction in preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.: CD000104. DOI: 10.1002/14651858.CD000104.pub2. 



High Frequency Oscillatory Ventilation
Purpose: To reduce acute pulmonary dysfunction in preterm infants

Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation

Outcome: Periventricular Leukomalacia

Henderson-Smart DJ, Cools F, Bhuta T, Offringa M. Elective high frequency oscillatory ventilation versus conventional ventilation for acute pulmonary 

dysfunction in preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.: CD000104. DOI: 10.1002/14651858.CD000104.pub2. 
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Vitamin A therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Vitamin A supplementation versus no supplementation

Outcome: Death before one month

Darlow BA, Graham PJ. Vitamin A supplementation to prevent mortality and short and long-term morbidity in very low birthweight infants. Cochrane Database 

of Systematic Reviews 2007, Issue 4. Art. No.: CD000501. DOI: 10.1002/14651858.CD000501.pub2. 



Vitamin A therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Vitamin A supplementation versus no supplementation

Outcome: Bronchopulmonary dysplasia (oxygen use at 36 weeks PMA in survivors)

Darlow BA, Graham PJ. Vitamin A supplementation to prevent mortality and short and long-term morbidity in very low birthweight infants. Cochrane Database 

of Systematic Reviews 2007, Issue 4. Art. No.: CD000501. DOI: 10.1002/14651858.CD000501.pub2. 



Vitamin A therapy
Purpose: To prevent morbidity and mortality in preterm infants

Comparison: Vitamin A supplementation versus no supplementation

Outcome: Neurodevelopmental impairment at 18-22 months corrected age

Darlow BA, Graham PJ. Vitamin A supplementation to prevent mortality and short and long-term morbidity in very low birthweight infants. Cochrane Database 

of Systematic Reviews 2007, Issue 4. Art. No.: CD000501. DOI: 10.1002/14651858.CD000501.pub2. 



Postnatal Corticosteroids
Purpose: To prevent chronic lung disease  in preterm infants

Comparison: Early postnatal steroids versus routine care

Outcome: Death to hospital discharge

Halliday HL, Ehrenkranz RA, Doyle LW. Early postnatal (<96 hours) corticosteroids for preventing chronic lung disease in preterm infants. Cochrane 

Database of Systematic Reviews 2003, Issue 1. Art. No.: CD001146. DOI: 10.1002/14651858.CD001146. 



Postnatal Corticosteroids
Purpose: To prevent chronic lung disease  in preterm infants

Comparison: Early postnatal steroids versus routine care

Outcome: Chronic lung disease at 36 weeks PMA in survivors

Halliday HL, Ehrenkranz RA, Doyle LW. Early postnatal (<96 hours) corticosteroids for preventing chronic lung disease in preterm infants. Cochrane 

Database of Systematic Reviews 2003, Issue 1. Art. No.: CD001146. DOI: 10.1002/14651858.CD001146. 



Postnatal Corticosteroids
Purpose: To prevent chronic lung disease  in preterm infants

Comparison: Early postnatal steroids versus routine care

Outcome: Severe intraventricular hemorrhage

Halliday HL, Ehrenkranz RA, Doyle LW. Early postnatal (<96 hours) corticosteroids for preventing chronic lung disease in preterm infants. Cochrane 

Database of Systematic Reviews 2003, Issue 1. Art. No.: CD001146. DOI: 10.1002/14651858.CD001146. 



Postnatal Corticosteroids
Purpose: To prevent chronic lung disease  in preterm infants

Comparison: Early postnatal steroids versus routine care

Outcome: Severe retinopathy of prematurity

Halliday HL, Ehrenkranz RA, Doyle LW. Early postnatal (<96 hours) corticosteroids for preventing chronic lung disease in preterm infants. Cochrane 

Database of Systematic Reviews 2003, Issue 1. Art. No.: CD001146. DOI: 10.1002/14651858.CD001146. 



Postnatal Corticosteroids
Purpose: To prevent chronic lung disease  in preterm infants

Comparison: Early postnatal steroids versus routine care

Outcome: Cerebral Palsy

Halliday HL, Ehrenkranz RA, Doyle LW. Early postnatal (<96 hours) corticosteroids for preventing chronic lung disease in preterm infants. Cochrane 

Database of Systematic Reviews 2003, Issue 1. Art. No.: CD001146. DOI: 10.1002/14651858.CD001146. 



AAP  Statement2002

Postnatal corticosteroids to treat or prevent 

chronic lung disease in preterm infants

ñéthe routine use of systemic dexamethasone for 

the prevention or treatment of chronic lung disease 

in infants with very low birth weight is not

recommended. Outside the context of a randomized 

controlled trial, the use of corticosteroids should be 

limited to exceptional clinical circumstanceséin 

those circumstances, parents should be fully 

informed about the known short- and long-term risks 

and agree to treat.



Walsh MC, Yao Q, Horbar JD, Carpenter JH, Lee SK, 
Ohlsson A. Changes in the use of postnatal steroids for 
bronchopulmonary dysplasia in 3 large neonatal 
networks. Pediatrics. 2006;118:e1328 -e1335.

AAP Statement

Postnatal Corticosteroid
Use in VLBW infants



Neonatal morbidities

Intraventricular hemorrhage

¸Delivery Room management

¸ Indomethacin therapy

¸Early Intervention Services



Delivery Room Interventions
Purpose: To prevent hypothermia at birth in preterm infants

Comparison: Plastic wrap versus routine care

Outcome: Death within hospital stay

McCall EM, Alderdice FA, Halliday HL, Jenkins JG, Vohra S. Interventions to prevent hypothermia at birth in preterm and/or low birthweight babies. Cochrane 

Database of Systematic Reviews 2005, Issue 1. Art. No.: CD004210. DOI: 10.1002/14651858.CD004210.pub2 



Delivery Room Interventions
Purpose: To prevent hypothermia at birth in preterm infants

Comparison: Plastic wrap versus routine care

Outcome: Duration of hospital stay

McCall EM, Alderdice FA, Halliday HL, Jenkins JG, Vohra S. Interventions to prevent hypothermia at birth in preterm and/or low birthweight babies. Cochrane 

Database of Systematic Reviews 2005, Issue 1. Art. No.: CD004210. DOI: 10.1002/14651858.CD004210.pub2 



Neonatal Resuscitation Program 2006 
American Academy of Pediatrics

American Heart Association



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Death to hospital discharge

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Severe intraventricular hemorrhage

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Periventricular leukomalacia /  ischemic changes

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: ECHO diagnosis of PDA (symptomatic or not)

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Necrotizing enterocolitis

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Diminished urine output

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Duration of hospital stay (days)

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Prophylactic Indomethacin Therapy
Purpose: To prevent mortality and morbidity in preterm infants

Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Severe neurodevelopmental delay in examined surviving infants

Fowlie PW, Davis PG. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants. Cochrane Database of Systematic 

Reviews 2002, Issue 3. Art. No.: CD000174. DOI: 10.1002/14651858.CD000174. 



Does not change 

neurodevelopmental 

outcome

Prevents patent 

ductus arteriosus and

severe intraventricular hemorrhage

Prophylactic Indomethacin Therapy



Early Developmental Interventions
Purpose: To prevent motor and cognitive impairments in preterm infants

Comparison: Early intervention versus standard follow-up

Outcome: Cognitive outcome at infant age

Spittle AJ, Orton J, Doyle LW, Boyd R. Early developmental intervention programs post hospital discharge to prevent motor and cognitive impairments in 

preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 2. Art. No.: CD005495. DOI: 10.1002/14651858.CD005495.pub2 



Early Developmental Interventions
Purpose: To prevent motor and cognitive impairments in preterm infants

Comparison: Early intervention versus standard follow-up

Outcome: Cognitive outcome at pre-school age

Spittle AJ, Orton J, Doyle LW, Boyd R. Early developmental intervention programs post hospital discharge to prevent motor and cognitive impairments in 

preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 2. Art. No.: CD005495. DOI: 10.1002/14651858.CD005495.pub2 



Early Developmental Interventions
Purpose: To prevent motor and cognitive impairments in preterm infants

Comparison: Early intervention versus standard follow-up

Outcome: Motor outcome at infant age

Spittle AJ, Orton J, Doyle LW, Boyd R. Early developmental intervention programs post hospital discharge to prevent motor and cognitive impairments in 

preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 2. Art. No.: CD005495. DOI: 10.1002/14651858.CD005495.pub2 



Early Developmental Interventions
Purpose: To prevent motor and cognitive impairments in preterm infants

Comparison: Early intervention versus standard follow-up

Outcome: Rate of Cerebral Palsy

Spittle AJ, Orton J, Doyle LW, Boyd R. Early developmental intervention programs post hospital discharge to prevent motor and cognitive impairments in 

preterm infants. Cochrane Database of Systematic Reviews 2007, Issue 2. Art. No.: CD005495. DOI: 10.1002/14651858.CD005495.pub2 



Quality of care indicators in

Neurodevelopmental Follow-up
for VLBW infants

Indicator N = 70 %

General care 19 27%

Physical health 9 13%

Vision, hearing, speech and language 18 26%

Developmental and behavioral assessment 19 27%

Psychosocial 5 7%

Preventive Care 58 83%

Acute Care 5 7%

Chronic Care 7 10%

Wang CJ, McGlynn EA, Brook RH, et al. Quality-of-care indicators for the neurodevelopmental follow-up of very low birth weight children: 

results of an expert panel process. Pediatrics. 2006;117:2080-2092.



ñGiven the high costs of health care for VLBW infants and 
their elevated rates of long-term neurodevelopmental 

disabilities, it is surprising that there have been no 
systematic studies of the quality of their post hospital 

care. Moreover, a large proportion of VLBW children are 
enrolled in Medicaid, and children and adolescents who 

are enrolled in Medicaid have been found to receive 
worse care than children who are enrolled in commercial 

health plans. Therefore, federally supported Title V 
programs could require states to provide quality-of-care 

assessments for VLBW infants' follow-up care as a 
condition of receiving federal funding.ò 

Quality of care indicators in

Neurodevelopmental Follow-up
for VLBW infants



Vermont Oxford Network

Neurodevelopmental Follow-up
Infants with birth weight < 1 kg

Vertical Bar represents Quartiles (Q1, Q3)

Star represents Median

34 Centers



Vermont Oxford Network

Neurodevelopmental Follow-up
Infants with birth weight < 1 kg

Vertical Bar represents Quartiles (Q1, Q3)

Star represents Median

8524 infants 2000-2004



Improvement Equation

ÅBatalden PB. What is "quality improvement" and how can it transform healthcare? Qual Saf Health Care

2007; 16: 2-3.

ÅShortell SM; Rundall TG; Hsu J. Improving Patient Care by Linking Evidence-Based Medicine and Evidence-

Based Management. JAMA, August 8, 2007; 298: 673 - 676.

Generalizable 

Scientific 

Evidence
+

Particular 

Context

Measured

Outcome

Improvement

Evidence Based 

Medicine

Evidence Based 

Practice

Do What? Do How?

=



Efficacy:

Surfactant decreases morbidity and mortality 

in premature infants with RDS

Effectiveness and Efficiency: 

ÅWhich patients?

ÅWhich product?

ÅWhich dose?

ÅAt what point in care

ÅBy whom should administer treatment?

ÅAt what time?

Difficulty of Translating 

Evidence to Practice



CMS 

Neonatal Outcomes Project

21 Clinical Practices

Postnatal PracticesAntenatal Practices

Multi - faceted Quality Collaborative Approach

Data analysis & Feedback
Self assessment

Quality improvement training
Evidence Reviews

Setting Aims
Establishing Social Networks

Immediate Postnatal 
Practices

PANEL OF EXPERTS                            AND STAFF  2005



Neonatal Outcomes Change Framework

MOTHER AND FAMILY AS SOURCE OF CONTROL

Prenatal Care

Smoking Cessation
Prenatal Vitamins (Folic Acid)

Pre-term labor Education

Evaluate

Admit
NICU Care

Transition

Discharge

Postpartum Care

Smoking Cessation
PPD Assessment

Infant Birth

Infant Transfer

Primary Care (infant)

Preventive care
Health and Developmental Follow-up

MOTHER AND FAMILY AS SOURCE OF CONTROL

Intervention (1,8)

Interventions (1,2,3)

Interventions (5,6,7)

Interventions (3,4,6)

Intervention (7, 9)

Maternal Transfer

Infant Birth

Community
Hospital

Perinatal

Center

CMS: Neonatal Outcomes Project



NICHQ: Neonatal Outcomes Project

1. Reduce the rate of preterm delivery

2. Identification and treatment of maternal chronic medical 
conditions 

3. Use of antenatal steroids in pregnant women at risk of preterm 
delivery.

4. Early identification of mothers at high-risk for preterm delivery 
and prenatal transfer of these expectant mothers to facilities 
with tertiary care NICUs.

5. Optimized resuscitation and stabilization of the baby before 
transfer to the appropriate facility.

6. Administration of respiratory support for infants at risk for RDS.

7. Optimized nutrition care for infants at risk for poor growth and 
bronchopulmonary dysplasia.

8. Proper infection control practices in the NICU and hospital 

9. Coordinated NICU discharge planning.

10. Optimized follow-up care of high-risk infants



Vermont Oxford Network 
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Vermont Oxford Network 

Database

¸All members submit VLBW data

¸ 401 to 1500 grams or 22 to 29 weeks gestation

¸Optional data

¸ All NICU infants

¸ Encephalopathy Registry

¸ Follow-up at 2 years corrected age

¸ Quality Improvement modules (planned)



Nightingale Internet Reporting

¸ Secure access

¸ Detailed reports

¸ All data since 1990

¸ Free to all members

2400 Users at 600 NICUs



Vermont Oxford Network

Nightingale Reporting System



Vermont Oxford Network

Reporting

¸ Quarterly and annual 

reports in print or CD

¸ Real time access via 

Nightingale

¸ Group reports by 

arrangement

US Grouped Reports

California CPQCC

Massachusetts NeoQIC

Mississippi

North Carolina PQCNC

New Jersey NJNC

New York City

Ohio OPQC

South Carolina

Tennessee TIPQC

Washington



YOUR STATE

YOUR STATE



Your

State

Network

Your State Centers

Sample data:  Not actual hospital data



Vermont Oxford Network

Center Variation: Outcome

Standardized Mortality Ratio

Horbar JD. The Vermont Oxford Network: Evidence -Based Quality 
Improvement for Neonatology. Pediatrics 1999;103:350 -359.



Vermont Oxford Network

Center Variation: Outcome

Adjusted Average LOS

Horbar JD. The Vermont Oxford Network: Evidence -Based Quality 
Improvement for Neonatology. Pediatrics 1999;103:350 -359.



Identifying Improvement 

Opportunities

Vermont Oxford Network



Outcome Variation
Identifying Improvement Opportunities

Vermont Oxford Network



Sources of Variation

¸ Risk (case mix)

¸ Chance

¸ Unexplained 

¸ Unmeasured risk

¸ Practices

¸ Processes

¸ People and staffing

¸ Organizational structure 

and culture

VON Improvement Collaboratives

Identify, test, and implement change

Over 225 teams since 1995

NICQ iNICQ



NICQ Collaboratives

Multi-center improvement collaboratives for 
Vermont Oxford Network members 

GOALS:

ÅTo achieve measurable improvements in the 

quality, safety and efficiency of NICU care.

ÅTo develop new resources, tools and knowledge 

for quality improvement in the NICU. 

ÅTo disseminate this improvement knowledge to the 

neonatology community.



Habit for 

Change

Vermont Oxford Network  

NICQ Collaboratives - Four Key Habits

Potentially 

Better Practices

Clinical

Operational

Organizational

Habit for 

Evidence-

Based

Practice

Habit for 

Collaborative

Learning

Habit for 

Systems

Thinking



NICQ 2007 Participating Centers

Advocate Lutheran General Hospital Park Ridge, Illinois

Akron Children's Hospital Akron, Ohio

Baptist Children's Hospital Miami, Florida

Baptist Memorial Hospital for Women Memphis, Tennessee

Barbara Bush Children's at Maine Medical Portland, Maine

Benefis Healthcare Great Falls, Montana

Brenner Children's Hospital at WFUBMC Winston-Salem, North Carolina

Carle Foundation Hospital Urbana, Illinois

Central Mississippi Medical Center Jackson, Mississippi

Children's at Providence & AK Regional Hospital Anchorage, Alaska

Children's Hospital at Bronson Kalamazoo, Michigan

Children's Hospital Central CA Madera, California

Children's Hospital of Orange County Orange, California

Children's Hospitals & Clinics Minneapolis, Minnesota

Children's Hospitals and Clinics St. Paul, Minnesota

Children's Mercy Hospital Kansas City, Missouri

Children's Neonatal Services - Columbus Columbus, Ohio

CHOI at OSF St. Francis Medical Center Peoria, Illinois

Dartmouth-Hitchcock Medical Center Lebanon, New Hampshire

DeVos Children's/Spectrum Health Grand Rapids, Michigan

Exempla St. Joseph Hospital Denver, Colorado

Geisinger Medical Center Danville, Pennsylvania

Hackensack University Medical Center Hackensack, New Jersey

Inova Fairfax Hospital for Children Falls Church, Virginia

Jackson-Madison County General Hospital Jackson, Tennessee

Joe DiMaggio Children's Hospital Hollywood, Florida

LPCH-Stanford University Palo Alto, California

Medical University of South Carolina Charleston, South Carolina

Miami Valley Hospital Dayton, Ohio

Mission Hospitals Asheville, North Carolina

New Hanover Regional Medical Center Wilmington, North Carolina

Parkview Hospital Fort Wayne, Indiana

Providence St. Vincent Medical Center Portland, Oregon

Rockford Memorial Hospital Rockford, Illinois

Salem Hospital Salem, Oregon

Salinas Valley Memorial Hospital Salinas, California

St. Barnabas Medical Center Livingston, New Jersey

St. John's Mercy Medical Center St. Louis, Missouri

Sunnybrook Health Sciences Centre Toronto, Ontario

The Medical Center at Columbus Regional Columbus, Georgia

Univ. of MN Children's Hospital, Fairview Minneapolis, Minnesota

University of Michigan-Holden NICU Ann Arbor, Michigan

VT Children's at Fletcher-Allen Health Care Burlington, Vermont

Wesley Medical Center Wichita, Kansas

Woman's Hospital Baton Rouge, Louisiana

Yakima Valley Memorial Hospital Yakima, Washington



iNICQ 2007 Collaborative

Interactive, 90-minute Internet sessions

March 6, 2007 Å Session 1: Introduction to Potentially Better Practices

Introduction, Development of the PBP's, Assessing the evidence for the PBPs 

June 6, 2007 Å Session 2: Potentially Better Practices for Nutrition

Nutritional Practices and Case Studies 

September 26, 2007 Å Session 3: Potentially Better Practices for 

Medication Safety

Medication Safety and Case Studies 

November 14, 2007 Å Session 4: Potentially Better Practices for 

Improving the NICU Environment

How the environment affects infants and Case Studies 

January 16, 2008 Å Session 5: Potentially Better Practices for 

Respiratory Care 

Respiratory Practices and Case Studies 

March 19, 2008 Å Session 6: Case Studies from iNICQ



eNICQ Software

¸Software installs on local computer

¸Supports collection and submission

¸Optional modules

¸Free to all members

Currently over 360 eNICQ users

Contact: nancy@vtoxford.org



Potentially Better Practices PBPs

¸ Identify PBPs in multiple domains

¸Assess strength and quality of evidence

¸ Test and implement locally

Must be customized and tested locally 

to prove they are ñBetterò



Evidence may not be definitive

Need for ongoing modification

Å Prevention of brain injury

Å Family-centered care

Å Communication

Å Staffing

Å Discharge planning

Å Pain management

Å Physical environment

Å Pharmacy

Å Reduction of nosocomial 

infection

Å Reduction of lung injury

Å Resource utilization

Å Multidisciplinary teamwork

Å Nutrition

Å Neonatal surgery

Å Hemodynamics

NIC/Q Collaboratives
369 Potentially Better Practices (PBPs)



Evidence Based Practice and 

Practice Based Evidence

ü Evaluate the evidence carefully

ü Balance the potential risks and benefits

üDonôt be paralyzed by lack of evidence

ü Question the evidence for current 

practice

Change ideas come from many sources.

The supporting evidence varies widely.



What Areas Do PBPs Address?

1. CLINICAL: PBPs that address 
explicit interventions that may be 
applied to an individual infant at 
the bedside in a specific clinical 
situation

2. OPERATIONAL: PBPs that 
address clinical interventions at 
the unit level that dictate a 
general medical policy or 
philosophy

3. ORGANIZATIONAL: PBPs that 
address global, institutional, 
administrative, and functional 
processes.
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Level of Evidence
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Improvement Opportunities

Nosocomial Infection

Vermont Oxford Network



Vermont Oxford Network NICQ 2000

Reducing Nosocomial Infection
Potentially Better Practices

1. Improved hand hygiene compliance

2. CVL setups re-evaluated and standardized

3. Staff competency for CVL care improved

4. Improved diagnosis of coag - Staph

Kilbride HW, et al.  Pediatrics 2003; 111:e519-533



VON NICQ Collaborative

Translating Evidence into Practice

Reducing Nosocomial Infection

Kilbride HW, et al.  Pediatrics 2003; 111:e519-533
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5 of 6 NICUs improved. Overall change: 25% to 16%



Improvement Opportunities

Chronic Lung Disease

Vermont Oxford Network



CENTERS

PRACTICE A B C D E F G H I J K L M N O P

Decrease unplanned extubation

Early extubation

Permissive hypercapnia

Ventilation by VT monitoring

Improve teamwork in the DR

Improve use of surfactant in the DR

Neopuff

Vitamin A

Target oxygen saturations

Reduce use of oxygen in the DR

Early PDA closure

Consistency in respiratory management

Blended oxygen in the DR

ÂPractice implemented Payne, N. R. et al. Pediatrics 2006;118:S65-S72

VON NICQ Collaborative

Translating Evidence into Practice

Reducing Bronchopulmonary Dysplasia 



Payne, N. R. et al. Pediatrics 2006;118:S73-S77

VON NICQ Collaborative

Translating Evidence into Practice

Reducing Bronchopulmonary Dysplasia 



ñWe are clearly only beginning to learn how to transform health 

care, and how to study transformation efforts.  It is too early to say 

whether collaborative improvement efforts will be important and  

which variations on those  collaborations might be most effective. 

At this stage in their development, it may be more useful to 

realize  that when youôve seen one QIC, youôve seen one QIC.ò

If Youôve Seen One 

QI Collaborativeé

Solberg LI. Ann Fam Med. 2005;3:198-199. 

Each state will develop its own unique model



Vermont Oxford Network

NICQ 2009

¸ Intensive Collaborative starts January 2009

¸ NICU teams and group leadership teams

¸ Measurable improvement in quality and safety

¸ Forum for sharing and learning state models

¸ ñCollaborative of Collaborativesò

Contact: Kathy Leahy, RN, NNP, NICQ Coordinator

kathy@vtoxford.org



Lessons Learned

Each Group (State) is Unique

What are our measurable goals?

What additional data are needed?

Should we set up a data center?

How will we run our QI efforts?

Itôs not about dataéItôs about improvement!

Propose a plan to support improvements

in neonatal outcomes in your state.




