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European	
  Union	
  is	
  Very	
  Diverse	
  

•  28	
  member	
  countries	
  
•  506	
  Mio.	
  inhabitants	
  
•  4.3	
  Mio.	
  km2	
  

•  Health	
  poliRcs	
  largely	
  driven	
  by	
  individual	
  countries	
  
•  Large	
  differences	
  in	
  infant	
  mortality	
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  European Commission - Eurostat 



Infant	
  Mortality	
  Rate	
  	
  
European	
  Countries	
  vs.	
  U.S.A./Other	
  Countries	
  

3	
  National Vital Statistics Resports (CDC) Sept 14, 2014 



Rate	
  of	
  IVH	
  and	
  PVL	
  
EuroNeoNet	
  Data	
  

•  36.607	
  VLBWI	
  
•  194	
  NICUs	
  in	
  
19	
  countries	
  

•  2006-­‐2012	
  
•  Rate	
  of	
  IVH	
  	
  
°3/4	
  and	
  cysRc	
  
PVL	
  

4	
  EuroNeoNet unpublished 

Northern	
  countries	
  
°3-­‐4	
  IVH:	
  5.0%	
  
PVL:	
  2.0	
  %	
  

Eastern	
  countries	
  
°3-­‐4	
  IVH:	
  14.5%	
  
PVL:	
  8.8	
  %	
  

Western	
  countries	
  
°3-­‐4	
  IVH:	
  9.3%	
  
PVL:	
  3.7	
  %	
  

Change	
  over	
  Rme	
  only	
  in	
  
Western	
  countries	
  for	
  °3-­‐4	
  IVH:	
  
10.8%	
  (2006)	
  to	
  8.7%	
  (2012),	
  p<0.05	
  



ObjecRves	
  

•  …	
  to	
  discuss	
  the	
  possible	
  benefits	
  and	
  
difficulRes	
  in	
  sefng	
  up	
  a	
  neonatal	
  network	
  in	
  
a	
  heterogenous	
  populaRon	
  in	
  Europe	
  

•  …	
  to	
  describe	
  how	
  benchmarking	
  in	
  a	
  
neonatal	
  network	
  may	
  help	
  to	
  improve	
  
pracRce	
  in	
  neonatal	
  care	
  in	
  European	
  NICUs	
  
–  from	
  a	
  more	
  global	
  and	
  from	
  an	
  individual	
  unit	
  
perspecRve	
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EuroNeoNet	
  

6	
  www.euroneonet.eu 

• Founded	
  in	
  2003	
  
• Data	
  collecRon	
  in	
  
VLBWI	
  	
  was	
  started	
  
in	
  2006	
  



EuroNeoNet	
  
Our	
  Vision	
  

•  …	
  is	
  that	
  all	
  VLGA	
  and/or	
  VLBW	
  newborn	
  infants	
  
born	
  in	
  Europe,	
  receive	
  the	
  best	
  available	
  health	
  
care	
  no	
  maier	
  where	
  they	
  are	
  born,	
  by	
  
idenRfying	
  any	
  exisRng	
  inequaliRes	
  and	
  
promoRng	
  that	
  all	
  Neonatal	
  Units	
  share	
  a	
  
standardised	
  set	
  of	
  perinatal	
  risk	
  and	
  protecRve	
  
indicators,	
  uRlize	
  evidence-­‐based	
  neonatal	
  
intervenRons	
  and	
  record	
  data	
  on	
  short-­‐	
  and	
  long-­‐
term	
  outcomes	
  for	
  those	
  Rny	
  and	
  vulnerable	
  
infants.	
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ParRcipaRng	
  Centers	
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  EuroNeoNet 
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Benchmarking	
  from	
  a	
  NICU	
  PerspecRve	
  	
  
Mortality	
  EuroNeoNet	
  2008	
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  EuroNeoNet: Yearly Report 2008 9	
  

•  44	
  NICUs,	
  2828	
  paRents	
  (GA	
  <30	
  wks	
  or	
  BW	
  <1500g)	
  
•  Large	
  variability	
  in	
  the	
  rate	
  of	
  mulRples,	
  cesarean	
  secRon,	
  prenatal	
  

steroids,	
  mortality	
  and	
  morbidity	
  
•  adjusted	
  for	
  gestaRonal	
  age	
  

	
  
	
  
	
  

•  „Excess	
  Mortality“:	
  -­‐	
  12.8	
  deaths	
  (i.e.	
  12	
  lives	
  saved)	
  

NICU	
  No.	
  41	
  =	
  University	
  of	
  Ulm	
  



Benchmarking	
  from	
  a	
  NICU	
  PerspecRve	
  	
  
Rate	
  of	
  Pneumothorax:	
  University	
  of	
  Ulm	
  2008	
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  EuroNeoNet: Yearly Report 2008 10	
  

NICU	
  No.	
  41	
  =	
  University	
  of	
  Ulm	
  



Benchmarking	
  from	
  a	
  NICU	
  PerspecRve	
  	
  
Rate	
  of	
  Pneumothorax:	
  University	
  of	
  Ulm	
  2009	
  

11	
  EuroNeoNet: Yearly Report 2009 11	
  

NICU	
  No.	
  81	
  =	
  University	
  of	
  Ulm	
  

IntervenRon:	
  	
  
•  maintain	
  policy	
  of	
  CPAP/NIPPV	
  to	
  avoid	
  mech.	
  
VenRlaRon	
  

•  reduced	
  the	
  threshold	
  for	
  IntubaRon	
  +	
  
Surfactant	
  delivery	
  to	
  a	
  FiO2	
  ≥0.40	
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EuroNeoNet:	
  Mortality	
  2009	
  
•  83	
  NICUs,	
  6479	
  PaRents	
  (GA	
  <30	
  wks	
  or	
  BW	
  <1500g)	
  
•  Large	
  variability	
  in	
  the	
  rate	
  of	
  mulRples,	
  cesarean	
  secRon,	
  

prenatal	
  steroids,	
  mortality	
  and	
  morbidity	
  
•  adjusted	
  for	
  gestaRonal	
  age	
  

•  „Excess	
  Mortality“:	
  -­‐	
  23.8	
  deaths	
  (i.e.	
  23	
  lives	
  saved)	
  

NICU	
  No.	
  81	
  =	
  Neonatology	
  Univ.	
  of	
  Ulm	
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Results	
  EuroNeoNet:	
  	
  	
  
Funnelplot	
  University	
  of	
  Ulm	
  2009	
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•  Hygienic counseling, site visits by hygiene experts 
•  Staff eduction: Systematic training sessions in hygiene 
•  New local guidelines based on new national 

recommendations (Robert-Koch Institute) 
•  Training + Handout on hygiene for parents – systematic 

training of all new parents from first day of life/infant 
•  Teaching of cleaning personnel 
•  Regular workshops on hand hygiene 
•  Additional nurses 
•  Educational studies: skin cultures at catheter insertion 

site after desinfection/insertion 
•  … 

Measures	
  undertaken	
  (bundles)	
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Neo-­‐KISS	
  University	
  of	
  Ulm	
  since	
  4/2006	
  
Standardized	
  InfecRon	
  Rate:	
  Sepsis	
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Neo-­‐KISS	
  University	
  of	
  Ulm	
  since	
  4/2006	
  
Standardized	
  InfecRon	
  Rate	
  

Sepsis	
  related	
  to	
  Central	
  Venous	
  Line	
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Reducing	
  Neonatal	
  Nosocomial	
  Bloodstream	
  
InfecRons	
  -­‐	
  ParRcipaRon	
  in	
  a	
  NaRonal	
  Surveillance	
  System	
  

•  NeoKiss,	
  Germany	
  introduced	
  in	
  2000	
  as	
  a	
  voluntary	
  network	
  
–  VLBWI,	
  24	
  NICUs,	
  3856	
  paRents,	
  152.437	
  paRent	
  days	
  

•  Incidence	
  density	
  	
  
–  1st	
  year:	
  8.3	
  BSIs/1000	
  paRent	
  days	
  
–  3rd	
  year:	
  6.4	
  BSIs/1000	
  paRent	
  days	
  

•  logisRc	
  regression	
  analysis	
  
–  OR	
  0.73	
  (0.60-­‐0.89)	
  third	
  vs.	
  first	
  year	
  

22	
  Schwab et al. J Hosp Infection 2007;65:319 



The	
  Step	
  from	
  a	
  Voluntary	
  to	
  a	
  Mandatory	
  NaRonal	
  
Nosocomial	
  InfecRon	
  Surveillance	
  System:	
  	
  

Influence	
  on	
  InfecRon	
  Rates	
  and	
  Surveillance	
  Effect	
  

23	
  Schwab et al. Antimicrobiol Resistance and Infection Control 2012;1:24 

Government	
  mandated	
  
parRcipaRon	
  in	
  Neokiss	
  
for	
  all	
  German	
  Perinatal	
  
Centers	
  



„EuroNeoKiss“	
  

•  Data	
  collected	
  in	
  EuroNeoNet	
  NICUs	
  since	
  
2013	
  in	
  
–  Germany	
  
–  Belgium	
  
–  Spain	
  
–  ...	
  

24	
  Valls-i-Soler et al. Neoreviews 2010;11:e403 
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Results	
  EuroNeoNet:	
  	
  	
  
Funnelplot	
  University	
  of	
  Ulm	
  2009	
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  EuroNeoNet Report 2009 

 
                      EuroNeoNet  
                    Annual Report for VLBWI 
 

  EuroNeoNet 2009       90 

 
Interpretation for graph 5.11.2.2 (Standard PIVH (Grades III or IV) rate adjusted by GA) is the same than for the one adjusted by 
BW. 
 

Graph 5.11.2.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Significant results adjusting by GA DIFFER from BW adjustment. PIVH (Grades III or IV) rates under the standard rate for 
Unit 64 �

����
�������
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�����
��
�
����������
��
����
��	��������������
�����

���istribution by GA. 
 
 
�������������������������������������������������������������	���	������
������!������������� ���� �����������
��������������V. 
 
Note: Units with 5 or less babies admitted have not been analyzed in this section. 

EuroNeoNet:	
  Mortality	
  2009	
  
Rate	
  of	
  IVH	
  Grade	
  3-­‐4	
  

•  Large	
  variability	
  in	
  the	
  rate	
  of	
  IVH	
  adjusted	
  for	
  gestaRonal	
  age	
  

NICU	
  No.	
  81	
  =	
  University	
  of	
  Ulm	
  



Results	
  @	
  1	
  Year	
  
Rate	
  of	
  IVH	
  Before	
  and	
  Awer	
  the	
  IntervenRon	
  	
  

(mulRprofessional	
  and	
  interdisciplinary	
  IVH-­‐working	
  group,	
  	
  regular	
  
„IVH-­‐Conference“	
  for	
  surveillance	
  of	
  risk	
  factors	
  in	
  cases)	
  

27	
  Schmid et al. Dtsch Arztebl Int. 2013 Jul;110(29-30):489-96. doi: 10.3238/arztebl.2013.0489. Epub 2013 Jul 22. 

1/2008 - 7/2010	

 8/2010 - 8/2011	



No IVH	

 198	

 76,7 %	

 102	

 90,3 %	



IVH I°	

 17	

 6,7 %	

 4	

 3,5 %	



IVH II°	

 20	

 7,8 %	

 3	

 2,7 %	



IVH III°	

 5	
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 1	

 0,9 %	



IVH IV°	
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 5,8 %	
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 2,7 %	



unknown	

 3	

 1,2 %	

 0	

 0 %	



IVH/unknown	

 60	

 23,3 %	

 11	

 9,7 %	





Rate	
  of	
  IVH	
  
Different	
  Grades	
  -­‐	
  Before	
  and	
  Awer	
  IntervenRon	
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Rate	
  of	
  IVH	
  
BW-­‐Categories	
  -­‐	
  Before	
  and	
  Awer	
  IntervenRon	
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Rate	
  of	
  IVH	
  Grade	
  3-­‐4	
  (acc.	
  to	
  Papile	
  1978)	
  
BW-­‐Categories	
  -­‐	
  Before	
  and	
  Awer	
  IntervenRon	
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  Schmid et al. Dtsch Arztebl Int. 2013 Jul;110(29-30):489-96. doi: 10.3238/arztebl.2013.0489. Epub 2013 Jul 22. 
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Survival	
  without	
  IVH	
  
BW-­‐Categories	
  -­‐	
  Before	
  and	
  Awer	
  IntervenRon	
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Results	
  
PopulaRon	
  CharacterisRcs	
  Before	
  and	
  Awer	
  IntervenRon	
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Before 
Intervention"

After 
Intervention"

Difference	


(95% KI)" P-value"

Cesarean Section" 83.3%! 91.1%! +7.8% (1.5% – 14.2%)! 0,023!

Arterial cord-pH"
7.32 	



(7.27 – 7.36)!
7.34 	



(7.28 – 7.39)!
0,024!

Use of 
Catecholamines"

50.6%! 39.3%! -11.3% (-2.0% – -20.6%)! 0,022!

PDA-Ligation" 10.3%! 2.6%! -7.7% (-12.4% – -2.9%)! 0,003!

BPD (O2@36 SSW)" 10.6%" 8.9%" -1.7% (-7.3% – 3.8%)" 0,649"

Postnatal Steroids" 0.4%" 0.5%" +0.1% (-10.9% – 13.8%)" 0,624"

Discharge with O2" 3.8%" 2.6%" -1.2% (-4.51% – 2.2)" 0,666"

ROP + Laser" 5.3%" 5.2%" -0.1% (-0.10% – 0.08%)" 0,908"

NEC ≥ II°" 3.4%" 4.7%" 1.3% (-2.3% – 4.9%)" 0,651"

Schmid et al. Dtsch Arztebl Int. 2013 Jul;110(29-30):489-96. doi: 10.3238/arztebl.2013.0489. Epub 2013 Jul 22. 



Results	
  @	
  2	
  Years	
  
PopulaRon	
  CharacterisRcs	
  Before	
  and	
  Awer	
  IntervenRon	
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Before 
Intervention"

After 
Intervention"

Difference 	


(95% KI)" P-value"

n (duration)" 263 	


(31 months)!

191 	


(23 months)!

GA Mean (SD)" 27,6 ±3,0 wks! 28,3 ±3,0 wks! +0,7 SSW 
(0,14-1,26)! 0,014!

BW Mean (SD)" 936 ±315g" 962 ±307g" +26g���
(-32g - 84g)" 0,381"

Any prenatal 
steroids" 92 %" 93,7 %" +1,7%	



(-3,1% - 6,5%)" 0,612"

male" 54.4%" 49.7%" -4.6% ���
(-13.9% – 4.7%)" 0,378"

Multiple Gestation" 29.7%" 33.5%" +3.8% ���
(-4.8% – 12.5%)" 0,441"

SGA" 12.9%" 12.6%" -0.4% ���
(-6.6% – 5.9%)" 0,977"

Schmid et al. Dtsch Arztebl Int. 2013 Jul;110(29-30):489-96. doi: 10.3238/arztebl.2013.0489. Epub 2013 Jul 22. 



LogisRc	
  Regression	
  	
  
(to	
  correct	
  for	
  differences	
  in	
  GA)	
  

34	
  Schmid et al. Dtsch Arztebl Int. 2013 Jul;110(29-30):489-96. doi: 10.3238/arztebl.2013.0489. Epub 2013 Jul 22. 

Univariate Analysis!
Logistic Regression	



after correction for GA!

Odds Ratio (95% KI)! P-value! Odds Ratio (95% KI)! P-value!

IVH" 0.43 (0.25 – 0.73)" 0.0018" 0.49 (0.28 – 0.86)! 0.013!

Survival without IVH" 1.95 (1.20 – 3.15)" 0,0067" 1.68 (1.01 – 2.81)! 0.047!

IVH III° or IV°" 0.36 (0.14 – 0.89)" 0.028" 0.45 (0.17 – 1.17)" 0.102"

GA Med. (IQR)"

2010-2012" 28.0 (26.0-30.3)"

2008-2010" 27.4 (25.4-29.9)"

P-value" 0.015"
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  EuroNeoNet Report 2011 

EuroNeoNet:	
  Rate	
  of	
  IVH	
  2011	
  
•  Large	
  variability	
  in	
  the	
  rate	
  of	
  IVH	
  
•  adjusted	
  for	
  gestaRonal	
  age	
  and	
  gender	
  

NICU	
  No.	
  81	
  =	
  University	
  of	
  Ulm	
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Note: Excluded babies died in Delivery Room and babies without cranial imaging done.Analyzed population: Admitted babies with a cranial imaging done. 

6.10.3 PIVH (Grades III or IV) Standardized Rate by Perinatal Risk Factors. 
 

Graph 6.10.3 

Results for Units 12, 14, 15, 18, 26, 68, 71, 73, 74, 81, 86 and 87 reached statistical significant relevance, being the PIVH 
����������������������������������
�������������������������������������������������������������������������� �������������
PIVH (Grades III or IV) distribution. On the other hand, Units 5 and 56 had a bigger significant PIVH (Grades III or IV) rate 
����������������������������������������������� �������������	�����������������������������
������ 
 

Unit 88 do not register all regression model items, to calculate the adjusted rate. 
Unit ���
�
�������������
	�������
���			����	��� 
Units 10, 19, 24, 25, 28, 37, 38, 39, 43, 47 and 62 
�
������cord any baby with PIVH (Grades III or IV). 
 
Note 1: Standardization items: Gender, Prenatal Steroids use, 1-min Apgar Score, 5-min apgar 
Score. Mode of Delivery and Major Birth Defects. 

Note 2: Units with 5 or less babies admitted have not been analyzed in this section. 

 

NICU	
  No.	
  86	
  =	
  University	
  of	
  Ulm	
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Note: Excluded babies died in Delivery Room and babies without cranial imaging done.Analyzed population: Admitted babies with a cranial imaging done. 

 
 

Graph 6.10.1 

 
Note 1: Standardization items: Gender, Prenatal Steroids use, 1-min Apgar Score, 5-min apgar 
Score. Mode of Delivery and Major Birth Defects. 

Note 2: Units with 5 or less babies admitted have not been analyzed in this section. 
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EuroNeoNet:	
  Rate	
  of	
  IVH	
  2012	
  
•  Large	
  variability	
  in	
  the	
  rate	
  of	
  IVH	
  
•  adjusted	
  for	
  gestaRonal	
  age	
  and	
  gender	
  

NICU	
  No.	
  84	
  =	
  University	
  of	
  Ulm	
  



Summary	
  

•  EuroNeoNet	
  provides	
  useful	
  informaRon	
  source	
  
on	
  quality	
  of	
  care	
  from	
  a	
  very	
  diverse	
  populaRon	
  
of	
  VLBWI	
  in	
  Europe	
  

•  Benchmarking	
  using	
  the	
  EuroNeoNet	
  can	
  help	
  to	
  
improve	
  pracRce	
  in	
  neonatal	
  care	
  in	
  European	
  
NICUs	
  

•  ParRcipaRon	
  in	
  a	
  neonatal	
  network	
  may	
  be	
  
benefial	
  to	
  improve	
  outcomes	
  of	
  VLBWI	
  in	
  
individual	
  NICUs	
  (nosocomial	
  infecRons,	
  IVH,	
  
PTX	
  ...)	
  
–  Both	
  from	
  an	
  individual	
  NICU	
  and	
  from	
  a	
  more	
  global	
  

perspecRve	
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