Improving Neonatal Outcomes
A Neonatol ogi stodos Per

- 000
- Charles Mercier, MD | g g g
Associate Professor of Pediatrics | @e@®@ ® ®
University of Vermont | @9 ®

Attending Neonatologist :.
Ver mont Chi l drendos Hoa
Nati onal |l ni ti ati ve f or Chil dr e

Annual Forum
March, 2009



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 pai

Healthcare Quality (NICHQ)
This presentation may discuss off label use of medications and therapies
in the NICU setting.



Neonatal Mortality

2003

U-chart 2003 Neontal death rate by State
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Number of Units

Neonatal Care Units by State 2
L1 LA Mﬂm ] O 1L Y PO

1 2 3 45 6 7 8 9 10111213 14151617 1819 2021 22 23 2425 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
State

O Intermediate Care ® Intensive Care

Source:AHA Hospital Statistics 2006 Edition: TABLE 7: As reported by responding hospitals from the 2004 AHA Annual Survey
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o
Organizations of Care
Organizational Entity Hospitals
Pediatrix 220
NICHD Neonatal Research Network 18
Vermont Oxford Network (VON) 463
California Perinatal Quality Care Collaborative 60

(CPQCC)




To

Evidence Based Medicine oo
Is NICU care evidence based?

Design: retrospective chart review
Subjects: all NICU admissions 12/96

Methods: assigned primary diagnosis and primary
Intervention

Results:
A 34% of interventions based on evidence from RCT

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

A 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 0o’

Poor Outcome .

100+
0 .
R 801
S g 70
8 E cadlue
R 60 - Neonatal Morbidities (N=910)
z;ua 50 - 1. Bronchopulmonary dysplasia
‘5 o 2. Brain injury
8 R RS S 3. Severe retinopathy of prematurity
o) 8 0 Poor outcome (one or more of)
a5 1. Cerebral palsy
O 20- 2. Cognitive delay
i 3. Severe hearing loss
10 4. Bilateral blindness
O 1 L | L
0 1 2 3

No. of Neonatal Morbidities

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.



Preparing, maintaining
and promoting the
accessibility of
systematic reviews of
the effects of health
care interventions

THE COCHRANE
COLLABORATION®

Wwww.cochrane.org



Neonatal Morbidities o
Bronchopulmonary dysplasia

_Antenatal corticosteroids

. Surfactant therapy

. High Frequency Oscillatory Ventilation
~ Vitamin A

~ Postnatal corticosteroids
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Antenatal Corticosteroids 3T
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth ( X
Comparison: Corticosteroids versus placebo or no treatment ®

Outcome: Neonatal death

Stucly Treatrmert Cartrol Relative Risk (Fixed) Wieig vt Relative Risk (Fixed)
nfi nfk a5% Cl (%) 5% Cl
Amanm 1999 4100 28/100 —&— 0.G 040 [0.28,0.80]
Block 1977 1757 5153 + ¥ 1.8 0.18 [0.02, 1.54]
Collaborative 1981 347365 327364 —a— 10.8 1.0G [0.67, 1.68 ]
Dexiprom 1999 4105 arot + 2. 0.48 [0.15, 1.55]
Doran 1980 420 | 1460 + i 4.3 027 [0.09,081]
Fekih 2002 0/G3 2148 — 6.9 0.46 [0.23,083]
Gamsu 1988 14130 17i13z2 s 5.8 084 [0.43, 163 ]
Garite 1992 033 11440 S — 34 089 [0.47,2.10]
Kari 1994 401 (i 2.1 0G4 [0.19,2.21]
Lewis 1996 P 1£39 + t *1.3 1.03 [0.07, 15.82]
Liggins 1972a 617554 720507 —— 243 0.87 [0.63, 1.18]
Ivborales 1984 Tia7 87a + 2. 0.78 [0.30, 2.06 ]
Melson 1985 122 |22 + t *0.3 1.00 [0.07, 15.00]
Parsons 1988 0/23 122 + t 0.5 0.32[0.01,745]
Qublan 2001 18/70 39465 —— 13.8 0.45[0.29, 0.70]
Schutte 1980 32 12458 + # 2 0.23[0.07,0.79]
Silver 1996 T4 ar42 + Al 068 [0.27,1.73]
Taeusch 1979 254 i 3.0 102043, 2.41]
Subtotal (B5% CI) 1938 19GE » 100.0 0.G8 [0.58,081]

Total events: 200 (Treatment), 201 (Cortral)
Test for heterogeneity chi-square=21.54 df=17 p=0.20 7 =21.1%
Test for overall effect z=4.450 p<0.00001

Favours treatmernt Favours cartrol

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 11
Purpose: To accelerate fetal lung maturation for women at risk of preterm birth :.

Comparison: Corticosteroids versus placebo or no treatment
Outcome: Respiratory distress syndrome

Stucly Treatimerit Caritrol Relative Risk (Fixed) i It Relative Rishk (Fixed})
niM niM a5% CI (%) 05% I

Amorim 1998 237100 43/100 —— 8.1 0.53 [0.35,0.82]
Block 18977 557 12453 —_— 2. 0.39 [0.15, 1.03]
Cararach 1991 1z 0/ + t .1 1.G2 [0.08, 3486 ]
Cardan 1881 1711 413 + t or 0.30 [0.04,2.27]
Collaborative 1981 45436 1 GAA50 —— 12.4 0.70 [0.50, 1.00]
Dexiprom 1994 aznoz 27ioo —T— 5.2 116G [0.75, 1.79 ]
Doran 1980 4730 10450 + + 22 0.30 [0.10,081]
Fekil 2002 353 19458 — R 0.17 [0.05, 0.55]
Gamsu 1938 T30 1G/132 —_— an 044 [0.19, 1.04]
Garite 18982 21433 28140 —— 4.2 041 [0.65, 1.26]
Kari 1984 341 4G/90 —— 8.8 0.73 [0.52,1.02]
Lewis 1993 Tiae 17739 . — 2 0.42 [0.20,0.80]
Liggins 1872a 531542 B0/550 —— 16.7 0G0 [0.44, 083
Ivborales 19349 23087 4178 —— 8.2 0.50 [0.33,0.76]
Melson 1985 nizz2 11722 —_— 2.1 091 [0.48, 1.69]
Parsons 1988 323 a2 t 0.G 096 [0.22, 4.24]
Qublan 2001 1470 24455 — 4.7 054 [0.31,085]
Schutte 1820 1152 17158 —_—— 33 061 [0.31,1.18]
Silver 1996 43154 442 —— 2 098 [0.81,1.20]
Taeusch 1979 Ti54 | 450 —_— 2. 0G4 [0.28, 1.47]
Teramo 1980 38 342 t 0.4 111 [0.24,5.15]

Subtotal (B5% CI) 2030 2008 » 100.0 066 [0.58,0.73]

Tatal everts: 351 (Treatment), 523 (Control)
Test for heterageneity chi-square=43.22 df=20 p=0.002 I* =53.7%
Test for overall effect z=7.33 p=<0.00001

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)

Relative Rish (Fixed)
054 Ccl

Stucly Treatrment Carrtrol Relative Rizk (Fized) Weight
niM ni 5% Cl (%)
01 In all balies
Arnarim 1899 14100 ai10o + L oG
Garite 1982 0533 o440 L [6.0
Kari 1994 Gras |76 ¥ =20
Ivlorales 19349 gaaT [2yTa —.— g4
Silver 199G 24454 [Gi42 —— 4.5
w  Taeusch 1974 RN 0G0 0.0
Subtotal (95% CI) 413 405 - 100.0

Total everts: 42 (Treatrment), S50 (Cartral)
Test for heterogeneity chi-square=11.35 df=4 p=0.02 7 =64.8%
Test for overall effect z=0.84 p=0.4

0.20 [0.02, 1.G8]
.21 [0.54,2.70 ]
636G [0.6GG, 43.56 ]
0.38 [0.18,081]
[.17 [0.72, 1.90]
Mat estimalile

0.8G [0.G1, 1.22

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

Stucly Treatrmert Carrtral Relative Risk (Fized) Weigglt Relative Risk (Fized)
niM nit 054 cl (% 0&% Cl

Armanm 1999 Gi1oo [7/100 i 0.7 035 [0.15, 086

w  Dexiprom 1994 0s10s 0101 n.o Mot estimalile
Doran 19280 1/20 /G0 + 2. 0.19 [0.02,1.63]
Fekih 2002 GiG3 | 4058 & 2.5 039 [0.15, 1.01]
Garnsu 1984 21130 47132 + 2. 041 [009,272]
Garite 1842 10433 19740 —— 0.9 0.G64 [0.35, 1.18]
Kari 19894 BT | 26 —— 12.3 038 [0.18,082]
Lewis 199G nsag ana 22 015 [0.01,274]
Liggins 189724 |GfA54 271567 —— 1G.49 061 [0.33,1.11]
lvlarales 1984 13787 20478 —— 13.3 068 [0.31,1.00]
Cublan 2001 2470 2G5 2 023 [0.05, 1.05]
Silver 198G 261454 [ 742 — 12.1 114072, 1.82]
Taeuszh 1974 0454 /G4 * 2. 014 (001,247 ]

Sultatal (95% G | 445 1427 . 100.0 0.54 [0.43, 00689

Total events: 88 (Treatment), 155 (Contral)

Test for heterogeneity chi-square=16.25 df=11 p=0.13 17 =32.3%

Test far averall effect =5 NG w<0 OOO01

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.
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. . 0000
Antenatal Corticosteroids
o0
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
Study Treatment Control Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)
N Meani50) N Meani50) 95% Cl ) 95% Cl
01 In all babies
Amorim 1999 1aa 12306013230 100 10.90 (11 6@ —.— g86.0 140[-2.06. 4.86]
Lewiz 1996 38 24 .82 (20.10) EL] 29.23 (30.40) + i 7. -4.41 [-15.89, 7.07 ]
Melsan 1985 22 23.70 622,50 22 25.00 (21.00) * 6.2 -1.30[-14.16, 11.56]
Subtotal (95% CI) 160 161 i —— 100.0 078[-243, 3.99]

Testfor heterogeneity chi-square=1.01 df=2 p=0.60 I* =0.0%
Test for overall effect z=048 p=0.6

-10.0 -5.0 1 5.0 10.0
Treatment less Cantrol less

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.
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Ant tal t t oo
ntenatal Cortucosterolias oo
: : . [
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
Stucly Treatrment Cartrol Relative Risk (Fixed) Wheigght Relative Risk (Fizeil)
nin nin 5% I (%) 5% I
01 In all hahies
ari 1904 3050 a2 . 100.0 0.64 [0.14,2.08 |
Subtatal (95% CI) 50 az e —— 100.0 0.64 [0.14, 2.98 ]

Total events: 3 (Treatment), 3 {Contral)
Test for heterogeneity : not applicable
Test for overall effect z=0.57 p=0.0G

L L 1 1 1 L
0.1 0.2 0.5 | & 18]
Fawvours treatment Fawvours cortrol

FJ -

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.



NIH Consensus Statement Antenatal E;E:

February 28—-March 2, 1994 o0

Corticosteroids | ¢
For Preterm Birth

NnNAntenat al cor
therapy is indicated for
women at risk of
premature delivery with
few exceptions and will
result in a substantial
decrease In neonatal

Effect of Corticosteroids

for Fetal Maturation on Mo I’b | d |ty an d Mo rtal |ty,

Perinatal Outcomes

as well as substantial
savings in health care

N\
NATIONAL INSTITUTES OF HEALTH t
Office of the Director C O S S O
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factant th
urfactant therapy e
- 7 . [
Purpose: To prevent morbidity and mortality in preterm infants
Comparison: Prophylactic surfactant versus treatment with surfactant
Outcome: Neonatal death
Stuchy Prophylactic Selective Relative Risk (Fized) Weiglht Relative Risk (Fized)
ik niM 05% G (%) 05% I
Bevilacqua 1008 28136 451132 —l— 0.5 0.50 [0.39, 0.80 |
Dunn 1961 052 250 - 5.3 1.00 [0.45, 2.63 ]
Egherts 1003 8I75 1472 = 0.3 0.55 [0.24, 1.23]
Iattwinkel 1993 627 11821 + = 2 0.27 [0.08, 0.06 ]
Kendig 1991 234235 407244 —i— 257 060 [0.37,0.07 ]
WWalti 1905 15134 23/122 —a— 15.7 050 [0.33, 1.08]
Bevilacqua 1007 0440 0744 s 2 000 [0.39, 2.08 ]
Total (05% CI) 1318 1205 . 100.0 061 [0.48 0.77]

Total events: 85 (Prophylactic), 151 (Selective)
Test far heterageneity chi-square=4.1G df=G p=0.65 1 =0.0%
Test for overall effect z=4.12 p=0.00004

0.1 02 0.4 I 2 il 1]

Favemnre mmanhaelardie Fawvwmre calartiva

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

Study Frophylactic Selective Relative Risk (Fized) Weiglt Relative Rizk (Fized)
n/M ni 5% cl (%) a5% Cl
Bevilacqua 1995 120136 [7r132 — 2 0.6 [0.34, 1.38]
Ounn 19491 Iz [G/G0 —— G.g2 .88 [1.15,3.05]
Ejlerts 1993 22075 I7rr2 — 2 .24 [0.72,2.14]
Hattwinkel 1993 200527 42 | —i— 2.4 0.65 [0.41, 1.03]
Kendig 1991 207235 205244 —.' a6.3 0.09 [0.78, 1.26]
lvlenitt 1941 arnoz2 arnaol + a3 0.899 [0.39, 254
Walti 1995 3ana4 430122 —i— 8.7 0.80 [0.486G, 1.15]
Bevilacqua 1997 740 Gi44 22 .20 [ 0.43, 368 ]

Total (BG% CI) 1420 | 306 & 100.0 096 [0.82, 1.12]
Total events: 232 (Prophylactic), 230 (Selective)

Test for heterogeneity chi-square=13.01 df=7 p=0.07 7 =4G.2%

Test for aoverall effect z=0.57 p=0.0

1 1 1 1 1 1 1
0.1 0.2 0.4 I 2 il 1]
Favours prophylactic Favaours selective

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.
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factant th
urfactant therapy e
- 7 . [
Purpose: To prevent morbidity and mortality in preterm infants
Comparison: Prophylactic surfactant versus treatment with surfactant
Outcome: Pneumothorax
Study Frophylactic Selective Relative Risk (Fized) Weiglvt Relative Risk (Fized)
nibl nitl a5% Cl (%) a5% Cl
Bevilacqua 1996 10/136 124132 i 7.0 0.81[0.36, 1.81]
Durn 1991 /a2 A/E0 = 75 0.58 [0.15,2.32]
Egherts 1903 2075 AIT2 + - 75 0.38 [0.08, 1.92]
ICattwinkel 1903 82T 11621 L 6.2 072 [0.29,1.78]
Kendig 1981 167235 207244 —— 418 0.57 [0.32,1.03]
Wialti 1905 27130 @21 = a.1 0.47 [0.12, 182]
Tatal (05% CI) 12685 1250 o 100.0 0.62 [0.42, 080

Total everts: 42 (Prophylactic), 68 (Selective)
Test for heterageneaty chi-square=1.12 df=5 p=005 1 =0.0%
Test for overall effect z=2.55 p=0.01
0.1 0.2 0.4 i 2 ] i
Favours prophylactic Fawvours selective

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.



% VLBW INFANTS

Surfactant therapy
In VLBW Infants o

VERMONT OXFORD NETWORK ANNUAL REPORTS 1991-2006
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Antenatal Steroids and

Postnatal Surfactant Therapy
Effect on Mortality in ELBW Infants

0% —
1991 1992 1993 1994 1995 1996

B ANTENATAL STEROIDS O SURFACTANT THERAPY OMORTALTY




% VLBW INFANTS

Surfactant therapy
> 2 hours of age

VERMONT OXFORD NETWORK ANNUAL REPORTS 2000-2006
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High Frequency Oscillatory Ventilation | se

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

Stucly HF 0% Ch Relative Rizk (Fixed) Wheigght Relative Risk (Fized)
ik niM a4 cl (%) a4 cl

Clark 1982 8437 Gf2a — 2.7 .01 [0.40, 258 ]
Courtney 2002 337244 405254 . 5 16.6 0.86 [0.456, 1.532]
Craft 2003 3522 a4 —t 1.1 .08 [0.25, 485 ]
Durand 2001 Gi24 4524 - 1.0 .26 [0.38, 4.10]
Gerstrmann 1990 0G4 2061 1.0 o.1a[o.01, 3.89]
Johnson 2002 100/400 1055307 . 41.4 085 [0.74, 1.20]
Ivloriette 2001 atnaa 277134 - 0.4 AT [oro, 1.75]
Flavka 1999 2421 2520 0.8 085 [0.14,6.13]
Rettwitz-'wolle 1903 G40 4450 -t 1.4 .36 [0.38, 475 ]
Schreiler 2003 larinz 217104 —a— 2 0.88 [0.50, 1.50]
Thorme 1993 140140 167144 —i— 6.4 006 [0.48, 1.81]
“an Reempts 2003 260147 200143 —— 7.8 1.30 [0.76, 2.24 ]
‘wierto 2004 1520 2520 —t 0.8 0.50 [0.04, 5.08]

Total (95% CI) 1 400G 1414 | 100.0 002 [0.83, 1.14]

Total events: 245 (HFOW), 251 {CW)
Test for heterogeneity chi-square=3.81 df=12 p=0.99 [F=0.0%
Test for overall effect z=0.30 p=0.2

o.oot o 0.1 1 10 o0 1000
Fawvours CW Fawvours C%

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 | se

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

Stucly HF 0% Ch Relative Risk (Fixed) Wheigght Relative Rizk (Fixed)
niM niM a5y cl (%) a4 cl

Clark 1882 anzo 10522 I — 2.4 0.23[007,073]
Courtney 2002 Toszo a35210 L 3 20.2 0.78 [0.62, 1.00]
Craft 2003 1319 1321 — 27 [.11 [0.70, 1.74]
Durand 2001 A/19 1420 —— an 038 [0.17,084]
Gerstrmann 1990 17064 270 —i— G.2 058 [0.356,0845]
Johngon 2002 1G&£300 1G3202 . ag.T 000 [0.85, 1.14]
Ivloriette 2001 244108 angior —— G.7 0.78 [0.40, 1.26 ]
Plawvka 1999 ana 2/1a 1.2 0aG 011, 1.13]

w Rettwitz-wolle 1993 0s 046G 0.o Mat estimahble
Schreilver 2003 43584 44 - 7.0 .26 [0.81, 1.76]
Thame 1993 a2 2a ans124 —— G.G 1.08 [0.71, 1.68]
“an Reempts 2003 244122 194133 i 4.0 1.38 [0.79,230]
‘wierto 2005 20149 gra S E— 1.8 0.24 [0.0G, 087 ]

Total (H5% CI) 1151 1156 + 100.0 080 [0.21,080]

Total events: 401 (HF OW), 448 (CW)

Test for heterogeneity chi-square=29.88 df=11 p=0.002 I =G3.2%

Test for overall effect z=2.21 p=0.03

III:I i IIZIIIII

Favours treatrment

Fawvours cortrol

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 | se

Purpose: To reduce acute pulmonary dysfunction in preterm infants
Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation
Outcome: Severe Intraventricular Hemorrhage

Stucly HF 0% Chf Relative Risk (Fixed}) Wieiglt Relative Risk (Fixed})
n/h ni a5% Cl (%) a5% Cl

Clark 19492 TiaT Grag — ar 0.88 [0.33, 2.34]
Courtney 2002 457244 45254 - 7.4 1.04[0.72, 1.51]
Craft 2003 4522 Ai24 . — 1.0 0.87 [0.27, 2.84]
Durand 2001 1424 4724 1.0 0.25[0.03,2.08]
Gerstrnann 1996 2064 GG —_— 2. 032 [007, 1.581]
HIFI 1984 adraz7 GG L 3 242 .41 [1.0G6, 1.88]
Johnson 2002 ag/400 SA/307 - pil 0.G9 [0.44, 1.01]
luboriette 2001 40130 194134 —— 7T [.T3[1.04 2.87]
Ogawa 19493 204G 174G 0.4 2.00[0.19,21.30]
Plavlka 1999 pl )| 2620 n.sg DA5[0.15,6.13]
Rettwitz-'wolle 1998 Sl 2440 -t n.sg 2721045, 13.33]
Schrejber 2003 1gnoz 144105 —— A4 1.32 [0.70, 2.52]
Thorme 1998 197140 181144 —— 7.0 1.0 [0.60, 1.88]
‘Jan Reemnpts 2003 145147 135153 —— a.0 .12 [0.55, 2.30]
‘wierto 2005 az0 2520 L — n.sg |60 [0.28, 8.04]

Total (A5% CI) 1774 180G * ] .11 [0.85, 1.30]

Tatal events: 278 (HF O, 265 (CW)

Test for heterogeneity chi-square=18.15 df=14 p=0.20 |7 =22

Test for overall effect z=1.31 p=0.2

i 100

Favemnre HE MW

Fawemnre 0

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 | ¢e

Purpose: To reduce acute pulmonary dysfunction in preterm infants

Comparison: High Frequency Oscillatory Ventilation versus Conventional Ventilation
Outcome: Periventricular Leukomalacia

Stucly HF oy Ch Relative Risk (Fized) Wheigght Relative Risk (Fixed)
niM niM a4 cl (%) a4 cl

Courtney 2002 187244 2064254 - 254 072 [0.41,1.28]
Durancd 2001 a4 2124 e 2.0 .60 [0.27,8.18]
Gerstrmann 1990 4G4 a1 — a 1.27 [0.30, 544 ]
HIFI 1984 aggaar 260340 .5 243 1.G1 [0.88, 2.60]
Johnson 2002 2/400 Br307 —— 2.0 0.89 [0.38, 2.62]
Ivloriette 2001 14138 187134 i 8.3 0.75 [0.39, 1.44]
Ogawa 1993 P /40 e — 4.0 0.25 [0.03,2.14]
Flavka 1989 2121 1420 R — 1.0 .00 [0.18, 19.40 ]
Rettwitz-'voll 1993 P 0sa0 0.4 326 [0.14,77.87]
Schreiber 2003 45102 41105 —— aq 1.03 [0.2G, 4.01]
Thame 1988 an4a 0144 0.4 7.20 [0.38, 138,10 ]
“an Reernpts 2003 1147 2163 —— 7.8 .43 [0.50, 3.4G ]
“wierito 2005 1420 1420 1.0 1.00 [0.07, 14.80 ]

Total (95% CI) 1720 1754 . 100.0 A0 [0.85, 1.43]

Total events: 108 (HFOW), 100 {CW

Test for heterogeneity chi-square=10.38 df=12 p=0.52 ¥ =0.0%

Test for overall effect z=0.75 p=0.4

IZI.IZ:IIII III.IIIII III:I i I:II IIIIIIII IIZI:IIIII
Fawvours HF 0% Fawvaours G

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

Sturcly Treatrment Cartrol Relative Risk (Fized) Weight Relative Rish (Fixec)
ndh niM 06% Gl (%) 05% Cl
Bertal 1994 5431 10424 —a— 0.5 0.47 [0.18, 1.21]
Papagaraufalis 1922 Q2T Qe — 2.0 17 [0.53, 2.628 ]
Pearson 19492 127 422 # 44 0.20 [0.02, 1.69]
Shenai 1987 120 nsz0 t 0.4 3.00 [0.13, G9.52 )
Tyson 1994 437405 G402 -.' 47.0 0.93 [0.G63, 1.37]
Sulbtatal (95% G G10 601 & 70.45 0.86 [0.G2, 1.18]

Total events: 58 (Treatment), G2 (Cartral)
Test for heterageneity chi-square=4.6G9 df=4 p=032 " =14.8%
Test for overall effect z=09G p=0.3

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)

Stuely Treatiment Control Relative Risk (Fized) Wit Relative Risk (Fized)
ik it 5% Ccl (%) b5% Cl
Rawvishankar 2003 417 Gilg * 2.3 066 [0.22, 2.00]
Tysan 1989 1G3534G 1035347 . 214 086 [0.73,0.08]
Subtotal 5% G a63 a6 . 23T 084 [0.73,007]

Total events: 167 (Treatment), 198 (Contral)
Test for heterageneity chi-square=0.19 df=1 p=0.6G [F=0.0%
Test for owverall effect z=2.33 p=0.02

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

Stuely Treatmernt Contral Relative Risk (Fized) Weiglt Relative Risk (Fized)
it it 5% cl (Y 5% cl
Tatal (5% CI) 272 2066 100.0 089 [0.74, 1.08]

Total events: 117 (Treatment), 128 {Contral)
Test for heterogeneity: not applicable
Test for averall effect z=1.19 p=0.2

L 1 L L
0.4 0.7 .5 2
Fawvours treatment Fawvours cantrol

Tysan 1998 11751272 | 28/2060G _._ 100.0 0.80 [0.74, 1.08]
———
i

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

Stuly Steroid Cantral Relative Risk (Fized) Weiglt Relative Risk (Fized)
niM ni 5% Gl (%) 5% Cl

Baclen 1972 T2z a2z I S e— 2. 0.88 [0.38, 2.00]
Biswas 2002 230125 256/0128 — 2 0.04 [0.47, 1.587]
Garland 18989 19118 2560123 — 7.1 0.79 [0.4G, 1.36 ]
Halac 1980 220130 240118 — 7.3 0.83 [0.49, 1.40]
Kopelman 1998 10737 633 —_— 1.4 1.78 [0.68, 468 ]
Lin 1988 520 4120 1.2 1.25 [0.39, 3.80]
lukchopadhyay 1998 G0 G e Se— 1.8 040 [0.45, 1.789]
Rastogi 196G 473G a4 0. 1.80 [0.37, 0.85]
Romagnoli 1989 2025 a5 U] 0.G7 [0.12,3.85]
Sanders 1984 R T2l + 1.8 032 [0.07, 1.34]
Shinwell 199G alnaz 22016 —T 6.8 1.24 [0.7G, 2.01]
Sinkin 2000 407189 330195 —— 9.5 1.25 [0.83, 1.80]
Soll 1988 TG2T3 G21268 8.2 121 (080, 1.61]
Stark 2001 23111 280109 — 2 081 [0.40, 1.31]
Sulxhedar 1967 a2 gzl . — 2. 1.13 [0.54, 2.35]
Sushe 199§ 114 1z + .3 0.8G [0.0d, 12.28]
Tapia 1983 1765 18154 i — 6.3 0.03 [0.54, 1.60]
Wang 199§ Ti34 Gr2e —_— 1.8 1.00 [0.38, 2.63]
Watterberg 1989 3o anzn U] 1.00 [0.23, 437 ]
eh 1980 ane ar2n u 2. oao o, 1.32]
‘eh 1987 461132 421130 12.3 1.08 [0.77, 1.52]

Total (B5% CI) 1561 1517 100.0 1.02 [080, 1.17]

Total everts: 356 (Steroid), 340 (Contral)

Test for heterogeneity chi-square=12 .05 df=20 p=0.88 F=0.0%

Test for overall effect z=0.36 p=0.7

EITI D:E D:ﬁ 2 ﬁl I:ZI
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Fawours control

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.
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o000
Purpose: To prevent chronic lung disease in preterm infants o0
Comparison: Early postnatal steroids versus routine care [
Outcome: Chronic lung disease at 36 weeks PMA in survivors
Stucly Steroid Cortral Relative Rizk (Fized}) Wheight Relative Rizk (Fized)
niN niN 5% CI (%) 5% Cl
Garland 1999 1G9 278 — 8.4 0.5 [0.34, 1.02 ]
Kopelman 1999 @127 5128 + 1.5 1.24 [0.43, 3.60 ]
Rastogi 1006 0fa2 Bra2 + 2. 0.02 [0.00, 1.31]
Romagnoli 1999 a3 17423 —— 5.3 0.12 [0.08, 0.52 ]
Sanders 1004 417 5014 " 1.7 0.66 [0.22,2.00 ]
Shinwell 1993 151101 11704 e e 3.5 1.27 [0.61, 2.62 ]
Sinkin 2000 381140 471182 —— 14.0 0.82 [0.81,1.27]
Soll 1999 B2/199 841208 - 25.6 0.77 [0.59, 1.00 ]
Stark 2001 47188 4023 —-— 15.7 0.00 [0.83, 1.18 ]
Subhedar 1007 112 13413 —+ 3.0 0.02 [0.77,1.00]
Tapia 1992 ara 12/36 + + 3.8 0.24 [0.07,0.77]
Watterbery 1999 5017 10/17 3.1 0.50 [0.22, 1.15]
Yeh 1997 20088 armi —a— 1.3 0.56 [0.35, 0.88 ]
Total (95% CI) 800 800 * 100.0 0.72 [0.63,0.83]

Total events: 230 (Steroid), 323 (Cortrol)
Test for heterogeneity chi-square=280.84 df=12 p=0.003 |7 =50.8%
Test for overall effect z=4.71 p<0.00001

L L L L L L
0.1 0.z 0.5 1 2 5§ 10
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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.
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Purpose: To prevent chronic lung disease in preterm infants o0
Comparison: Early postnatal steroids versus routine care [
Outcome: Severe intraventricular hemorrhage

Stucly Steraid Control Relative Risk (Fixed) Weig bt Relative Rishk (Fixed)

niM (iTiL! 05% cl (%) 5% Cl

Biswas 2002 164125 194128 — g1 081 [0.43, 1.52]
Garland 19899 17818 265123 — 1.0 0.G2[0.39,1.19]
Halaz 1950 31130 200118 - 0.0 141 [0.85, 2.33 ]
Hapelman 19499 8iar 4133 + |8 1.78 [0.59, 538 ]
Lin 1998 4520 arzo + .3 133 [0.34, 5.21]
Rastogi 1995 203G 4134 + + I8 047 [0.09, 2.41 ]
Ramagnoli 1999 5025 625 * 2. 0.83 [0.29,2.38 ]
Sanders 1994 Gia 21 + 2, 1.33 [0.48, 3.05 ]
Shinwell 199G Tiaz 10s11G & 4 G 062 [0.24, 1.56 ]
Sinkin 2000 220180 210195 —_—— 8.0 1.0 [0.62, 1.90]
Sall 1998 3273 A02G4 —l— 2.7 0745 [0.451, 1.10]
Stark 2001 244111 265109 — 1.3 081 [0.45G, 1.43 ]
Suske 199G o4 11z + t o.r 0.20 [0.01, G.50]
Tapia 1993 G/A5 a/a4 * 3.5 074 [0.27, 1.88]
Wattererg 1999 2020 1720 t 0.4 2.00 [0.20, 2033 ]
Yeh 1990 L Gi2o S B A— 2, 1.556 [0.G4, 3.79 ]
Yeh 1997 250132 204130 B a7 1.23 [0.72, 2.10]

Total (@5% G Lt 1436 » 100.0 005 [0.80,1.12]

Tatal everts: 221 (Steroid), 230 (Cortrol)
Test for heterogeneity chi-square=12 .43 df=106 p=0.71 F=0.0%
Test for overall effect z=0.G4 p=045

0.1 0z 04 2 ] 10
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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

Stuely Steroicl Control Relative Risk (Fized} Weiglt Relative Rishk (Fized)
niT M baY% cl (%) ba% Cl

Garand 1989 2i118 7123 —— 14.0 074 [0.37, 1.47]
Kapelman 1989 4437 fr3a th 4.5 071 [0.21,2.44]
Romagnali 1994 025 gi2a B — G.7 .13 [0.52, 2.44 ]
Shinwell 199G [0J13z ara i 2 .10 [0.45, 2.69 ]
Sall 1999 AT 26 —— 41.6 O.G4 [0.43, 087 ]
Stark 2001 (XN 24100 —i— 20.4 074042, 1.22]
Subhedar 1997 2421 0z t 0.4 .00 [0.25,98.27]
Wiatterbery 1999 420 Grzn th A1 067 [0.22,2.01]

Tatal (B5% CI) TaT TiG - 100.0 0.7G [0.509, 098]

Tatal events: 91 (Steraid), 117 {Cartral)
Test for heterogeneity chi-square=3.88 Jf=7 p=0.79 |7 =0.0%
Test for averall effect z=2.11 p=0.03

0.1 n.z 0.5 I 2 ] ]
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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

Stuly Steroidl Cortral Relative Risk (Fized) Weiglt Relative Rizk (Fized)
it 1 aaY% cl (Y aaY% cl

Baden 1972 2422 1422 k22 2.00 [0.20, 20.44 ]
Raomagnaoli 1989 2025 25 i G.5 06T [0.12, 3.65 ]
Sanclers 1984 ana izl 1] 32 [0.38, 2023
Shinwell 1006 387132 120116 —i— 275 2.78 [1.53, 507
Sinkin 2000 4732 127 * 23 338 [0.40, 28 .42 ]
Stark 2001 REARN 12/109 —— 26.0 080 [042, 1.85]
Subhedar 1997 nizi 2521 + th 6.4 020 [0.01,3.83]
Wiatterbery 1999 1113 203 + t 4.3 0.650 [0.05, 486 ]
Yeh 1007 200132 117130 —i— 238 1.70 [0.80, 350 ]

Total (BE% CI) a07 4a4 . oo.a .69 [1.20,2.38]

Tatal everts: 81 (Steraid), 45 (Contral)

Test for heterogeneity chi-square=10.25 df=8 p=0.25 7 =21.9%

Test for overall effect z=3.00 [p=0.003

0.1 0.2 0.4 I 2 G ]
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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.
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Postnatal Corticosteroids to Treat or Prevenmt Chronide
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the prevention or treatment of chronic lung disease
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Postnatal Corticosteroid
Use in VLBW infants
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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:€1328 -el1335.
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Neonatal morbidities :e
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

Stuely Treatmernt Contral Relative Risk (Fized) Weiglt Relative Risk (Fized)
it it 5% cl (Y 5% cl
Tatal (5% CI) 272 2066 100.0 089 [0.74, 1.08]

Total events: 117 (Treatment), 128 {Contral)
Test for heterogeneity: not applicable
Test for averall effect z=1.19 p=0.2

L 1 L L
0.4 0.7 .5 2
Fawvours treatment Fawvours cantrol

Tysan 1998 11751272 | 28/2060G _._ 100.0 0.80 [0.74, 1.08]
———
i

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

Study Plastic wrap Cantrol Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)
M Mean(5D) N Mean(5D) a5% Cl (4] a5% Cl
01 = 28 completed weeks' gestational age
Knobel 2005 41 F0.53(35.26) 47 7E.02 (33.56) ‘-' 100.0 53459 [-19.93, 8.95]
Total (35% CI) 41 47 - 100.0 53459 [-19.93, 8.95]

Test for heterogeneity: not applicable
Test for overall effect z=0.75 p=0.5

-100.4 -50.0 ] 50.0 1a00.0
Favours plastic wrap Favours contral

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
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J,‘,' & For very preterm babies (optional)

']

Compressed air source
Oxygen blender to mix oxygen and compressed air

Pulse oximeter and oximeter probe _

Reclosable food-grade plastic bags (1-gallon size) or
stic wrap e

Chemically activated warming pad
Transport incubator to maintain baby’s temperature
during move to the nursery



Prophylactic Indomethacin Therapy |-

Purpose: To prevent mortality and morbidity in preterm infants
Comparison: Prophylactic indomethacin versus control (routine care)

Outcome: Death to hospital discharge

Study Treatment Contral Relative Risk (Fized) Weiglvt Relative Rizk (Fized)
i 1l 5% Gl (%) a5% cl

Bada 1080 T 12470 — & 2 0.74 [0.33, 1.64]
Bandstra 1988 (BN 130 — LR .09 [0.454, 2.19]
Couser 199G 1443 1747 + .7 1.09 [0.07, 16.94]
Gutierrez 1987 as30 13420 — 10.1 0.67 [0.34, 1.32]
Hanigan 1988 130 865 L — 2 I.G0 [0.72,3.56]
Knueger 1987 2014 417 + 2. 067 [0.12, 2.67 ]
Ivlahiony 1985 1354 134506 — ar .04 [0.43,2.03]
Ivlert 1985 1124 424 + + ER 0.25 [0.03, 2.08]
Ivlert 1988 0s1a 117 + 1.2 0.30 (001, 6.91]
Ivlertt 19943 Ti2T 534 + 3.4 .70 [0.G3, 4.04]
Ivlertt 19064k IGf200 204222 —i— 21.4 0.60 [0.33,1.08]
Iorales-Suarez 19694 8440 14440 e .7 067 [0.27,1.21]
Puchett 1985 ana ang * 2. 1.00 [0.24, 423
Rennie 198Ga af24 2120 I E— 5.0 0.G8 [0.26, 1.79]
Supapannachart 1999 0415 114 + 1.1 033 [n.of, 7.58]
wincer 1985 ana 214 1.5 .60 [0.29, 7.73]
faseen 1007 e 113 + .8 0.03 1006, 13.37]

Total (95% CI) 7T TOG - 1a0.0 0.82 [0.G5, 1.03]

Total everts: 105 (Treatrnent), 132 {Contral)

Test for heteragenety chi-square=11.41 df=10 p=0.78 I =0.0%

Test for overall effect z=1.G8 p=0.09

IIIjI nf: Elrﬁ i 2I I I:II
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Fawvours control

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

Stuly Treatmerit Cartral Relative Rish (Fized) Wheiglhit Relative Risk (Fized)
niM M 95% Cl (%) O5% Gl

Bada 1988 10471 16470 —_— 8.4 0.GE [0.32, 1.36 ]
Bandstra 1988 19494 265100 —i— 14.6G 0.74 [0.44, 1.24]
Couser (990G a3 4047 2.2 0.82 [0.19, 3.44 ]
Dormanico 1994 Gaz2 1148 = G4 0.50 [0.20, 1.26 ]
Hanigan 1988 3460 R 1.7 0.03 [0.21, 4.66 ]
Hrueger 1987 1715 5n7 + + a7 0.23 [0.03,1.73]
Ivlerit 1935 1524 2124 + 1.1 0.50 [0.045, 5,15 ]
vkt 1938 o/na any + 2.1 013 [0.01,2.32]
et 198943 G127 4134 2. .57 [0.47, 5.30]
Ivlerit 1994k arzo4 15222 + th G.o 0.29 [0.08, 1.02]
Worales-Suarez 1984 G/40 13740 —_— 7.4 O.46 [0.19, 1.08 ]
TIFP 2001 A24601 TAMG01 —.— 42 .4 0.G9 [0.50, 087 ]
“incer 1985 A4 414 * 23 1.25 [0.41,3.77]
Yaseen 1997 1714 (N I + *1.G 0.93 [0.0G6, 13.37 ]

Total (B5% CI) 1285 1303 . ioo0.o 0.GG [0.53, 0.82]

Total events: 115 (Treatmert), 177 {Cantral)

Test for heterageneity chi-square=8.92 df=13 p=0.78 F=0.0%

Test for overall effect z=3.80 p=0.0001

o0 02z 05 1 2 510
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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

Stucly Treatment Cartral Relative Risk (Fized) Weight Relative Risk (Fized)
nik niM a5% Ccl (% a5% Ccl
Bandstra 1938 ghiale gsioo L 24.4 0.38 [0.10, 1.39]
Couser 198G 343 247 L 234 041 [0.12,1.45]
ket 1994a Li2v G534 + i 3.5 0.25 [0.03,203]
dert 198940 Gs20a 120222 | A5G 0.53 [0.20, 1.39]
“incer 1985 115 1414 + * =3.1 .00 [0.07, 14.55 ]
Tatal (95% CI) 303 412 i 100.0 044 [0.24,081]

Total events: 14 (Treatment), 34 (Contral)
Test for heterageneity chi-square=0.84 df=4 p=0.93 " =0.0%
Test for overall effect z=2.0G4 p=0.002

L L L L
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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)

Stucly Treatmert Cartral Relative Risk (Fized) Weight Relative Risk (Fized})
niM niM a5% Cl (% a5% Cl

Bandstra 1988 1308 454100 —il— 249 0.20 [0.17,0481]
Couser 199G 0443 22047 —a— 1.7 0.46 [0.23, 0.86 ]
Dormanica 1994 a2 21042 —_—— 12.2 013 [0.04,0.41]
et 1935 324 0524 # 5.0 033 [0.10, 1.08]
ient 1938 414 8Ny # 47 0.56 [0.23, 1.38]
ent 19943 2127 14434 — G.g 0.18 [0.04,0.72]
et 1994k [Gs208 G222 —— KEN] 0.27 [0.1G, 0.44]

Tatal (95% CI) 473 402 - 100.0 0.20 [0.22,0.38]

Total events: 51 (Treatment), 183 (Contral)
Test for heterageneity chi-square=G.17 df=G p=0.40 7 =2.7%
Test for overall effect z=8.6G4 p<0.00001

L 1 1 L
0.1 0.2 0.5 1 2 5 K]
Favaours treatment Favours contral

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

Stucly Treatmert Control Relative Risk (Fixed}) Wieig vt Relative Risk (Fixed)
niM ndhl 05% Gl ) B5%

Bada 1984 GiT1 Tira i 8.8 0.85 [0.30,2.30]
Bandstra 1988 Gag anoo + s 202 [0.52,786]
Couser 190G 1143 2047 + + 2. 065 [0.05, 581]

w  Khueger 1987 I E 0T 0.o Mt estimable
Ivlahiory 1985 254 3G * T 0.Go [0.12,3.88]
Ivbert 1985 [F24 [r24 + \ *1.a .00 [0.07, 15.08]
Ivbertt 19943 oz 1534 + g 1.7 0.42 [0.02,8.84]
Ivbert 16064 2204 o222 t .0 .31 [0.26, 109.95 ]
Supapannachart 1998  0f14 114 + + 1.8 0.33 [0.01,7.58]
TIPP 2001 G GafG01 —.— 732 [0 [0.7a, 1.55]
wincer 1985 24 0fa t M0 .00 [0.26, 95.13 ]
Yaseen 1967 I 1 + + 2. 031 [o.01, 7.02]

Total (95% CI) NEX 1214 - oo.a .08 [0.82, 1.46]

Tatal events: 84 (Treatment), 77 (Cortral)
Test for heterogeneity chi-square=5.22 df=10 p=0.28 7 =0.0%
Test for overall effect z=0.6G0 p=0.5

L L L 1 L L L
0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

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

Stuly Treatment Cortral Relative Rizk (Fized) Wheight Relative Rizk (Fized)
nih i 05% Gl )] 05% Gl

Banclstra 1988 40799 204100 —l— 28.4 202[1.28,3.20]
Couser 190G Bl Gi47 i G.8 [.7G [0.G2, 4.94]
Ivbert 1985 1524 G2 B — 8.6 .83 [0.81,4.15]
Ivlert 1988 414 17 i 7.5 0.72[0.23,2.24]
Ivlert 198943 22T 1] 0.0 G.07 [0.30,121.33]
Ivberit 1606H; 19208 (05222 —— 13.8 203 [087,426]
Rennie 19863 324 2020 * 2.7 [.G3 [0.30,8.90]
TIFP 2001 4400601 2240 —il— 4 200[1.21,3.20]

Total (H5% CI) (045 [ova - {oo.o .90 [1.45, 2.47]

Total events: 131 (Treatment), 70 {Cortral)
Test for heterogeneity chi-square=3.59 df=7 p=0.83 I*=0.0%
Test for overall effect z=4.73 p<0.00001

1 L L 1 L L L
0.1 n.z 0.5 1 2 5 10
Fawvours treatimert Fawvours cortrol

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)

Study Flastic wrap Cantrol Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)
M Mean(50) N Mean(50) a5% Cl (4] a5% Cl
01 < 28 completed weeks' gestational age
Knobel 2005 41 7053 (35.26) 47 76.02 (33.56) -- 100.0 -5.459[-19.93, 8.95]
Total (95% Cl) 41 47 . 100.0 -549[-19.93, 8.95]

Tastfor heterogeneity: not applicable
Test for overall effect z=0.75 p=0.5

-100.0 -50.0 ] 0.0 100.0
Favours plastic wrap Favours control

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

Stucly Treatrnert Cortral Relative Rizk (Fized) Wiyl Relative Rizk (Fized)
M M a4 cl (%) 5% cl
Banclstra 1983 14/78 15074 — 0.3 080 [0.4G, 1.71]
lulert 1994 11114 197114 —i— 124 0465 [0.28, 1.11]
TIFF 2001 11375444 1170457 l TG.2 .04 [0.83, 1.29]
Tatal (5% CI) GEY G5 . 100.0 086 [0.79, 117 ]

Total everts: 143 (Treatmert), 151 (Cantral)
Test for heterogeneity chi-square=2.93 df=2 p=0.23 F=31.7%
Test for averall effect z=0.40 p=0.7

L L L
0.1 0.z 0.5 [ 2 5§ 10
Fawvours treatment Fawvours control

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

Does not change
neurodevelopmental
outcome

a.

Prevents patent
ductus arteriosus and
severe intraventricular hemorrhage



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

Fawvaours follow-up

Favours intervertion

Stucly Treatment Follow-up Standardised lvlean Difference (Ficed) Wiyt Standardised lvlean Difference (Fixed)
M lean({50) i hdean{5 0} 5% Ccl (%) 5% Cl
APIP 1008 174 0G.30 {17.10) a8 02.00 {18.70) - 7.7 019 [-0.06, 0.45]
Bao 1988 ki 104.50 {1080} 41 80,90 {12.00}) —*48 1.26 [0.77, 1.75]
Goodman 1985 40 101.60 {10.50}% 40 101.00 {11.00}% o G.0 005 [-0.39,0.48)
ILH.O.P. 1840 343 102.60 {18.37) 532 02.84 {19.02) —.— G1.0 051 [0.37,085]
Iielryl 2001 0 102.60 .10} a2 28.00 (24.40) * *2.0 073 [0.01,1.36]
Melson 2001 15 B2.67 (21.65) 12 T4.67 (17.26) *2.0 0.39 [-0.38, 1.18]
Murzombe 1984 25 15,60 {12.40) et 109,60 (11.10) + 3.0 0.50 [-0.04, 1.05]
Chgi 2004 12 TO.40 (15.40) " GT.00 {15.10) =17 0.54[-0.30,1.37]
Total 95% CI) G70 T4 - 100.0 046 [0.36G, 0,57
Test for heterogeneity chi-square=19.11 df=7 p=0.002 I =G3.4%
Test for overall effect z=8.40 [p<0.00001
IIII D:ﬁ IjEI

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

Sty Intervention Fallow-up Standardised Wean Difference (Fized) Wilight Standardised lviean Difference (Fized)
N lvean{50) M hean(50) a5% Gl (%) 95% Cl
Barrera 192G a OG.50 (1G.800 14 87.30 (17.20) #* 42 -0.06 [-0.68, 0.58 ]
I.H.O.P. 1990 347 03.52 (18.82) 561 84.50 (19.895) -.— g0.5 046 [0.33,0.60]
Murcombe 1984 25 111.G0 {16.30) 28 08.70 (1G.00) e T 0.7 [0.23, 1.36]
Total (B5% C1) 403 Go3 - 100.0 046 [0.33,058]

Test for heterogeneity chi-square=3.78 df=2 p=0.15 F=47.1%
Test for averall effect z=6G.95 p<0.00001

-1.0 -0.4 0 0.A 1.0
Favours follow-up Fawvours intervertion

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

Sty Intervention Fallow-up Standardised Wean Difference (Fized) Wiight Standardised ean Difference (Fized)
N lvkean{50) M Ivlean(50) 95% Cl (%) 95% Cl
Bao 1994 3G 08.30 (13.90) 41 93.60 (13.10) i G.g8 035 [-0.11,0.80]
Goodman 1985 40 108.00 (18.50) 40 105.00 (13.40) i 2 0.18 [-0.26, 0.G2]
I.H.O.P. 1990 342 05.03 (16.34) 530 94 G0 (16.26) -.— 75.3 0.03 [-0.11,0.1G6]
Melson 2001 15 T2.27 (1961 12 GG.17 (16.53) * 24 0.32 [-0.44, 1.09]
Murcombe 1984 3z a9.40 (11.39) 3a 103.00 {12.38) + G.2 -0.30 [-0.77, 0.7 ]
Ohgi 2004 12 GE.80 (19.20) | G3.10 (13.60) + *2.0 0.39 [-0.44, 1.21]
Total (B5% C1) 477 G72 o 100.0 0.05 [-0.0G, 017 ]

Test for heterogeneity chi-square=5.31 df=0 p=0.38 |7 =5.0%
Test for averall effect z=0.80 p=04

-1.0 -0.4 0 0.A 1.0
Favours follow-up Fawvours intervertion

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

Stucly Intervention Fallow-up Relative Risk (Fixed) Weig |t Relative Risk (Fixed)
nit ndt g5% Cl %) O5% Cl
APIP 1998 197218 11490 —_— 575 0.72 [0.39, 150
Carmeran 2005 ar2g 4532 i 14.2 220 [077,6.78]
Goodiman 1985 g a2 i 13.0 075 [0.17,3.35]
Yigit 2002 2180 4480 + L 15.2 0.50 [0.08, 2.65 ]
Tatal (95% CI) a54 232 ~— [00.0 0.05 [0.47, 1.58]
Tatal events: 32 (Intervertion), 22 (Follow-up)
Test for heterogeneity chi-square=3.45 df=3 p=0.33 F=13.1%
Test for overall effect z=0.20 p=0.8
o1 0oz 0.5 I 2 ] 10

Fawours intervertion Fawvours follow-up

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
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Quality of care indicators in o
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.



Quality of care indicators In o

Neurodevelopmental Follow-up
for VLBW infants

nNGi ven the high costs of hea
their elevated rates of long-term neurodevelopmental
disabllities, it is surprising that there have been no
systematic studies of the guality 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



Percent

o3 BB28383388BE

Vermont Oxford Network

Neurodevelopmental Follow-up
Infants with birth weight < 1 kg

Follow—up Rate over Time

| 34 Centers

Vertical Bar represents Quartiles (Q1, Q3)
Star represents Median

00— AW —



Vermont Oxford Network

Neurodevelopmental Follow-up
Infants with birth weight < 1 kg

Percant

o3 8BB8BIBS Y

Severe Disabliity over Time

| 8524 infants 2000-2004

Vertical Bar represents Quartiles (Q1, Q3)
Star represents Median
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Improvement Equation
Do What? Do How?
Gengrah;gble Particular Measured
Scientific + — Outcome
. Context
Evidence Improvement
Evidence Based Evidence Based
Medicine Practice

MBatalden PB. What is "quality improvement" and how can it transform healthcare? Qual Saf Health Care
2007; 16: 2-3.

AShortell SM; Rundall TG; Hsu J. Improving Patient Care by Linking Evidence-Based Medicine and Evidence-
Based Management. JAMA, August 8, 2007; 298: 673 - 676.



Difficulty of Translating -+
Evidence to Practice

Efficacy:
Surfactant decreases morbidity and mortality
In premature infants with RDS

Effectiveness and Efficiency:

AWhich patients?

AWhich product?

AWhich dose?

AAt what point in care

ABy whom should administer treatment?
AAt what time?




st
Neonatal Outcomes Project .
| 21 Clinical Practices |
PANEL OF EXPERTS « | TAMD STAFF 2005
Antenatal Practices | Immediate Postnatal | Postnatal Practices

Practices

| Multi - faceted Quality Collaborative Approach |

Data analysis & Feedback
Self assessment
Quality improvement training
Evidence Reviews
Setting Aims
Establishing Social Networks

NICH

National Initiative for Children’s Healthcare Quality



CMS: Neonatal Outcomes Project
MOTHER AND FAMILY AS SOURCE OF CONTROL

erverion 1.9 b

Prenatal Vitamins (Folic Acid)
Pre term labor Education

Community - Perinatal
Hospital Center
Maternal Transfer —> Infant Birth

Interventions (1,2,3)

Evaluate —| NICU Care —> Transition

Interventions (5,6,7)
Admit Discharg

Interventions (3,4,6) Infant Birth™= Infant Transfer

Postpartum Care
Smoking Cessation
PPD Assessment

Intervention (7, 9) Primary Care (infant)
Preventive care
Health and Developmental Followup

NICH THER AND FAMILY AS SOURCE OF CONTROL

National Initiative for Children’s Healthcare Quality



NICHQ: Neonatal Outcomes Project

=

6.
1.

8.

9.

Reduce the rate of preterm delivery

Identification and treatment of maternal chronic medical
conditions

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

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

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

Administration of respiratory support for infants at risk for RDS.

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

Proper infection control practices in the NICU and hospital
Coordinated NICU discharge planning.

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



0000
| X X X
Vermont Oxford Network set
VLBW Infants NICUs
50000 700
40000 600
500
30000 400
20000 A 300
200 -
10000 - 100 -
0 0
1991 to 2007 1991 to 2007

Currently over 700 Active Members

\'«umm«uu»



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 Reqistry

Follow-up at 2 years corrected age

Quality Improvement modules (planned)



Nightingale Internet Reporting e

Secure access

Detailed reports
. All data since 1990
. Free to all members

Categoary: Measure: Year: Group By: View:

Key Performance Measures vI IAH v“2003 v}

Welcome, John Doe, MD Home | Admin Tools | What's New | Options | Help | Log Out

Center 999, 2003
Key Performance Measures

Executive Summary S '@
Key Performance Measures
k Center Network
Measure N % N % (Q1, Q3)
Chronic Lung Disease 43 37.5% 29,326 29.1% (16.7%, 36.1%)
Death or Morbidity 80 46.2% 35,644 52.1% (42.5%, 58.8%)
Extreme LOS 79 3.8% 30,136 4.4% (1.4%, 6.2%)
Late Bacterial Infection TiE] 16.4% 33,281 11.2% (5.2%, 14.4%)
Coagulase Negative Staph 73 6.8% 33,281 13.6% (5.7%, 17.9%)
Nosocomial Infection 73 19.2% 33,281 21.1% (11.8%, 27.4%)
Fungal Infection 73 4.1% 33,280 2.5% (0.0%, 3.9%)
Any Late Infection 73 20.5% 33,280 22.0% (12.6%, 28.4%)
IvH 71 14.1% 32,365 26.5% (17.4%, 32.1%)
Severe IVH 71 8.5% 32,365 9.8% (5.6%, 12.5%)
Mortality 80 13.8% 36,064 14.8% (10.4%, 18.5%)
Necrotizing Enterocolitis 79 7 .6% 35,227 6.3% (2.4%, 8.3%)
Pneumnothorax 79 1.3% 35,227 5.0% (2.3%, 7.1%)
Cystic PVL 71 1.4% 32,636 3.3% (0.9%, 4.7%)
ROP 54 38.9% 23,185 41.5% (27.1%, 52.1%)
Severe ROP 54 3.7% 23,185 10.7% (3.9%, 15.0%)

Confidential Information | Contact Us | Site Map
Copyright ©@ 2005 Vermont Oxford Network




Vermont Oxford Network

Nightingale Reporting System

LR NN T THeme O OB THewe Sasld el Gl O CHew s B T Tt TeE Tessd B0 CEelE N0 N O i

Martality
Death or Morbidity
Chronde Lung Dissass
CLD, Infarts < 33 Weaks
Preumothorae

Late Bacterlal Infection
Coagulasa Negative Staph

Hosooamlal Bactarlal Infaction
Fungsl infaction

Any Late Infection
Intraventricular Hemorrhags

Sawars IVH
ROF

seware ROP

Cystic PVL

NEC

Exfreme LOS [survivore only)

NN CEe N GeemdT  Tes” Ter E

AllUS {2008)

H % ai @3
38,007 40% 2% 1TI%
37,832  S12% 412 5TA%
32,364 1A% IETH  35a%
30,110  30.9% 174%  ITI%
37,213 5% 23% ET%
35558  11.5%  54%  15.4%
35556  11.9%  43%  156%
35555  19.7% 10T 24T%
35,553 21% 0% 3%
35,555  20.4% 111%  257%
4066  2E1%  ITS%  30.4%
34,065 5%  51% 123%
26,430  398% 25.4%  49.4%
28,430 A% 2E% 118%
34, 498 3% 0% 48%
37,203 ES%  29%  90%
32,512 4% 1% BA%



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 NJINC
New York City

Ohio OPQC
South Carolina
Tennessee TIPQC

Washington



VERMONT 7OXFORD NETWORK

Your Group

Here

Home = Infection = All Summaries | Workspace | Ugk | Options | Help | Log Out
Category: Population: Comparison Group: /
Infection ¥ || 501 To 1500 Grams ] MNetwork v | W GTable Ochart OBoth
Measure: Group By: Metwork
Al v MICU Type C Savd Report to Workspace
SAlUS
YOUR S'LATE
Center 999 and Network values
Infection - Infants 501 To 1500 Grams
V 29
Center (2007) YOUR STATE  (2005)
Measure N % N % (01,03)
Early Bacterial Sepsis ? 0 41,710 2.2% (0.0%, 3.3%)
Late Bacterial Infection ? 0 39.773 11.9% (5.5%, 15.4%)
Coagulase Negative Staph ? 0 39,744 12.8% (4.8%, 16.6%)
Nosocomial Bacterial Infection 2 0 39,754 21.2% (11.6%, 26.3%)
Fungal Infection ? 0 39,722 2.3% (0.0%, 3.3%)
Any Late Infection 2 0 39,738 22.0% (12.5%, 27.9%)



NOSOCOMIAL INFECTION
GROUP CENTERS AND NETWORK, INFANTS 501 TO 1500 GM, 2005

100+

a0

80

Network

70 Joii T

% INFANTS

Your State Centers
H INFECTION [ UNKNCWN

INCLUDES LATE BACTERIAL INFECTIONS AND COAGULASE NEGATIVE STAPH

Sample data: Not actual hospital data



Vermont Oxford Network oo
Center Variation: Outcome °:
Standardized Mortality Ratio coc

4

|

191 NETWORK CENTERS

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



Vermont Oxford Network 990
Center Variation: Outcome 13
Adjusted Average LOS

o S

177 NORTH AMERICAN CEMTERS

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



ldentifying Improvement o

Opportunities
“Shrunken” O-E

Vermont Oxford Network

More Cases than Expected

i . (2] o g
1d %05 % 5 o % .‘o/ o
w222 5 5 5% . %0 ® Tooo ° J - 95% Control Limits
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: —— vz « > i i " i . '.’u"....q-ngﬁ Qo v ] o be ]
5 B * T ¥ & 5. B : g ”“."""#*Ninm 2
"y Shel T 3 -’.~,-‘.".-“‘“-gm.,.,f
i .- No different than expected - - 7 ey,
o | . | oo ;Jl;li“';*”**
2 i (12 :
SLER < . . . . i . . 4 L ."..".*ngutll &
ws .' L ; 5 : s . " . ‘;.‘.;.*‘_y;uﬂrﬁ"lo"u" o x| 2
,.QP.' M"“‘:b 5 5 o 5
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Larger Centers Smaliar Centers



_— s3s:
Outcome Variation 3T
Identifying Improvement Opportunities °
OBSERVED MINUS EXPECTED VALUES
DEATH OR MORBIDITY
Infants 501-1500 Grams, Shrunken Estimates for 2004 to 2006
801 Vermont Oxford Network
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o000
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o
Sources of Variation
Risk (case mix) VON Improvement Collaboratives
Chance
Unexplained NICQ INICQ
Unmeasured risk
Practices
Processes
People and staffing |dentify, test, and implement change

Organizational structure
and culture

Over 225 teams since 1995



NICQ Collaboratives

Multi-center improvement collaboratives for
Vermont Oxford Network members

GOALS:
A To achieve measurable improvements in the
qguality, safety and efficiency of NICU care.

A To develop new resources, tools and knowledge
for quality improvement in the NICU.

A To disseminate this improvement knowledge to the
neonatology community.



Vermont Oxford Network

NICQ Colla

Habit for
Evidence-
Based
Practice

———
——
——

——
=
——
—r——
—
L o2

poratives - Four Key Habits | ¢

Habit for @®
Change @ 221
J’ 1 Habit for
Potentially Systems
# Better Practices # Thinking
Clinical
- Operational - = N Gy
Organizational -0
Habit for

Collaborative
Learning




NICQ 2007 Participating Centers

Advocate Lutheran General Hospital
Akron Children's Hospital

Baptist Children's Hospital

Baptist Memorial Hospital for Women
Barbara Bush Children's at Maine Medical
Benefis Healthcare

Brenner Children's Hospital at WFUBMC
Carle Foundation Hospital

Central Mississippi Medical Center
Children's at Providence & AK Regional Hospital
Children's Hospital at Bronson

Children's Hospital Central CA

Children's Hospital of Orange County
Children's Hospitals & Clinics

Children's Hospitals and Clinics
Children's Mercy Hospital

Children's Neonatal Services - Columbus
CHOI at OSF St. Francis Medical Center
Dartmouth-Hitchcock Medical Center
DeVos Children's/Spectrum Health
Exempla St. Joseph Hospital

Geisinger Medical Center

Hackensack University Medical Center

Inova Fairfax Hospital for Children

Park Ridge, lllinois
Akron, Ohio

Miami, Florida

Memphis, Tennessee
Portland, Maine

Great Falls, Montana
Winston-Salem, North Carolina
Urbana, lllinois

Jackson, Mississippi
Anchorage, Alaska
Kalamazoo, Michigan
Madera, California
Orange, California
Minneapolis, Minnesota
St. Paul, Minnesota
Kansas City, Missouri
Columbus, Ohio

Peoria, lllinois

Lebanon, New Hampshire
Grand Rapids, Michigan
Denver, Colorado
Danville, Pennsylvania
Hackensack, New Jersey

Falls Church, Virginia

Jackson-Madison County General Hospital

Joe DiMaggio Children's Hospital
LPCH-Stanford University

Medical University of South Carolina
Miami Valley Hospital

Mission Hospitals

New Hanover Regional Medical Center
Parkview Hospital

Providence St. Vincent Medical Center
Rockford Memorial Hospital

Salem Hospital

Salinas Valley Memorial Hospital

St. Barnabas Medical Center

St. John's Mercy Medical Center

Sunnybrook Health Sciences Centre

The Medical Center at Columbus Regional

Univ. of MN Children's Hospital, Fairview

University of Michigan-Holden NICU

VT Children's at Fletcher-Allen Health Care

Wesley Medical Center
Woman's Hospital

Yakima Valley Memorial Hospital

Jackson, Tennessee
Hollywood, Florida

Palo Alto, California
Charleston, South Carolina
Dayton, Ohio

Asheville, North Carolina
Wilmington, North Carolina
Fort Wayne, Indiana
Portland, Oregon
Rockford, lllinois

Salem, Oregon

Salinas, California
Livingston, New Jersey
St. Louis, Missouri
Toronto, Ontario
Columbus, Georgia
Minneapolis, Minnesota
Ann Arbor, Michigan
Burlington, Vermont
Wichita, Kansas

Baton Rouge, Louisiana

Yakima, Washington
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INICQ 2007 Collaborative
Interactive, 90-minute Internet sessions
March 6, 2007 A Session 1: I ntroducti c

Introduction, Development of the PBP's, Assessing the evidence for the PBPs
June 6, 2007 A Session 2: Potentially
Nutritional Practices and Case Studies

September 26, 2007 A Session 3: Pot ent
Medication Safety

Medication Safety and Case Studies

November 14, 2007 A Session 4: Potent |
Improving the NICU Environment

How the environment affects infants and Case Studies

January 16, 2008 A Session 5: Potenti e
Respiratory Care

Respiratory Practices and Case Studies

March 19, 2008 A Session 6: Case Studi



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

. ldentify PBPs in multiple domains
. Assess strength and quality of evidence
. Test and implement locally

N
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NIC/Q Collaboratives 4

369 Potentially Better Practices (PBPs)

Evidence may not be definitive
Need for ongoing modification

Prevention of brain injury A
Family-centered care
Communication
Staffing

Discharge planning
Pain management
Physical environment
Pharmacy

o Io o Do o Do

Reduction of nosocomial
infection

Reduction of lung injury
Resource utilization
Multidisciplinary teamwork
Nutrition

Neonatal surgery
Hemodynamics



Evidence Based Practice and
Practice Based Evidence

Change ideas come from many sources.
The supporting evidence varies widely.

u Evaluate the evidence carefully
u Balance the potential risks and benefits
s Dondt be paralyzed by

u Question the evidence for current
practice



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.

"

Vermont Oxford Network
Tools for Improvement Series

Potentially Better Practices

Potentially Better Practices
identified by teams in the
Vermont Oxford Network

NICQ Collaboratives
1996 to 2006

Copyright 2007 Vermont Oxford Network




Categories

of Potentially Better Practices
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Category of PBP - Pfister 2006
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Improvement Opportunities sece
Nosocomial Infection :

OBSERVED MINUS EXPECTED VALUES

NOSOCOMIAL INFECTION
Infants 501-1500 Grams, Shrunken Estimates for 2004 to 2006

- Vermont Oxford Network




Vermont Oxford Network NICQ 2000 oo

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:€519-533



VON NICQ Collaborative E:-
Translating Evidence into Practice .
Reducing Nosocomial Infection

5 of 6 NICUs improved. Overall change: 25% to 16%

50%

40%

30%

20%

Infection Rate

10% -

0% -

Unit A Unit B Uni C Unit D Unit E Unit F

Kilbride HW, et al. Pediatrics 2003; 111:€519-533



. eceo
Improvement Opportunities sose
o0
. . .
Chronic Lung Disease
OBSERVED MINUS EXPECTED VALUES
CHRONIC LUNG DISEASE
Infants 501-1500 Grams, Shrunken Estimates for 2004 to 2006
80{ _ Vermont Oxford Network
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VON NICQ Collaborative E;:’
Translating Evidence into Practice o

Reducing Bronchopulmonary Dysplasia

CENTERS
ABCDEFGHI JKIL MNUOP

PRACTICE

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

A Practice implemented

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



VON NICQ Collaborative sece
Translating Evidence into Practice o

Reducing Bronchopulmonary Dysplasia

70 -
60 -

50 A

BPD rate, %

10 -

0 4

40 -

30 -

20 -

U 2001
W 2003

VON average
BPD rate

|

ABCDEFGHI JKLMNOPAQRS

Center

Payne, N. R. et al. Pediatrics 2006;118:573-S77



| f Youodove Seen Ones
QI Col | aborati vee

AnWe are clearly only beginning t
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
reali ze t hhat when youbve seen on

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



Vermont Oxford Network 0o

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
nNnColl aborative of Coll abo

Contact: Kathy Leahy, RN, NNP, NICQ Coordinator
kathy @vtoxford.org



| essons Learned

Each Group (State) is Unigue
What are our measurable goals?
What additional data are needed?

Should we set up a data center?

How will we run our QI efforts?

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

| t S not about dat aél t 6s






