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Presentation #9 

Early onset sepsis (by GA) 

 
  

GA at birth (completed 
weeks) 

Total 
number 

of 
neonates 

No. of 
neonates 

with 
infection 

% of 
neonates 

with 
infection 

Total 
number of 
organisms 

Organism 

E. Coli GBS CONS Others 

<25 267 15 5.6 15 7 6 0 2 

25-26 559 12 2.2 12 4 2 1 5 

27-28 723 7 1.0 7 3 1 2 1 

29-30 1 020 15 1.5 15 2 3 4 6 

31-32 1 471 9 0.6 10 3 2 1 4 

33-34 2 131 7 0.3 7 3 0 1 3 

35-36 2 079 6 0.3 6 1 0 3 2 

≥37 5 296 31 0.6 32 5 9 8 10 

Total included 13 546 102 0.8 104 28 23 20 33 

Missing 3        

Total # of neonates 13 549        

 
   

COMMENTS:  Early onset sepsis is indicated by positive bacterial or fungal culture in 
blood and/or cerebrospinal fluid, in the first two days after birth. One neonate had two 
organisms isolated. 
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Presentation #10 
Late onset sepsis (by GA) 

 
 

GA at 
birth 

(complete
d weeks) 

Total 
number 

of 
neonates 

Number of 
deaths in 
the first 2 
days after 

birth 

Number of 
neonates 
survived 

beyond day 
2 after birth 

Number of 
neonates 

with at least 
one 

infection 

Number 
of infants 
with more 
than one 
infection 

Percent of 
infants who 
survived day 

2 with at least 
one infection 

Total 
number 

of 
organis

ms 

Organisms 

CONS 
E. 

Coli 

Staph 
Aureus 
Coag + 

Other 

<25 267 57 210 93 36 44 141 63 17 6 55 

25-26 560 18 542 178 52 33 251 137 22 11 81 

27-28 723 19 704 135 21 19 177 103 11 9 54 

29-30 1 020 8 1 012 99 13 10 116 72 8 7 29 

31-32 1 471 4 1 467 64 7 4 77 47 5 6 19 

33-34 2 131 8 2 123 30 1 1 33 22 1 0 10 

35-36 2 079 7 2 072 18 3 1 26 13 1 0 12 

≥37 5 296 23 5 273 85 10 2 105 45 15 6 39 

Total 
included 13 547 144 13 403 

702 143 5 926 502 80 45 299 

Missing 
(GA) 

2      
    

 

Total # of 
neonates 

13 549      
    

 

   
 

COMMENTS:  Late onset sepsis is defined as any positive blood and/or cerebrospinal 
fluid culture for bacteria or fungi after 2 days of age (analysis is neonate-based). The 
numbers are adjusted for readmission. 
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Presentation #11 
Late onset sepsis (by BW) 

 
 

BW (grams) 

Total 
number 

of 
neonates 

Number of 
deaths in 
the first 2 
days after 

birth 

Number of 
neonates 
survived 

beyond day 
2 after birth 

Number 
of infants 

with at 
least one 
infection 

Number 
of infants 
with more 
than one 
infection 

Percent of 
infants who 
survived day 

2 with at least 
one infection 

Total 
number 

of 
organism 

Organism 

CON
S 

E. 
Coli 

Staph 
Aureus 
Coag + 

Other
s 

<500 36 15 21 10 3 48 13 7 3 0 3 

500-749 408 45 363 131 44 36 196 92 21 11 72 

750-999 701 18 683 188 54 28 269 149 19 9 92 

1000-1499 1 602 19 1 583 188 23 12 226 138 15 15 58 

1500-1999 2 165 16 2 149 70 5 3 80 52 5 2 21 

2000-2499 2 420 8 2 412 34 4 1 42 22 3 2 15 

≥2500 6 210 22 6 188 80 10 1 99 41 14 6 38 

Total included 13 542 143 13 399 701 143 5 925 501 80 45 299 

Missing (GA) 7           

Total # of 
neonates 

13 549     
     

 

 
 

COMMENTS:  Late onset sepsis is defined as any positive blood and/or cerebrospinal 
fluid culture for bacteria or fungi after 2 days of age (analysis is neonate-based). The 
numbers are adjusted for readmission and transfer. 
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Presentation #12 
Other diagnoses / interventions / procedures by GA groups 

 
Characteristics    GA at birth (completed weeks)  

    
<25 

26 - 
28 

29 - 
30 

31 - 
32 

33 - 
36 

>37 Total 

Total    509 1041 1020 1471 4210 5296 13547 

  Missing**         

Prophylactic Indomethacin  33 N 49 40 3 3 1 3 99 

% 10.1 3.9 0.3 0.2 0.0 0.1 0.7 

HFV  33 N 28 42 4 3 1 2 80 

% 5.8 4.0 0.4 0.2 0.0 0.0 0.6 

Vitamin A  33 N 2 5 1 0 1 0 9 

% 0.4 0.5 0.1 0.0 0.0 0.0 0.1 

Probiotics  33 N 17 35 27 22 4 4 109 

% 3.5 3.4 2.7 1.5 0.1 0.1 0.8 

Phototherapy  33 N 43 112 55 63 131 111 515 

% 8.8 10.8 5.4 4.3 3.1 2.1 3.8 

L-Arginine 33 N 12 44 3 0 0 0 59 

% 2.5 4.2 0.3 0.0 0.0 0.0 0.4 

Surfactant*  N 228 279 87 31 13 2 640 

% 46.8 26.9 8.5 2.1 0.3 0.0 4.7 

RDS Unknown 35 N 5 1 7 4 41 114 172 

% 1.0 0.1 0.7 0.3 1.0 2.2 1.3 

Uncertain  N 8 27 36 46 57 53 227 

% 1.6 2.6 3.5 3.1 1.4 1.0 1.7 

None N 23 134 367 882 3471 4823 9700 

% 4.7 12.9 36.0 60.0 82.5 91.2 71.8 

Definite N 451 876 609 538 639 300 3413 

% 92.6 84.4 59.8 36.6 15.2 5.7 25.3 

Pneumothorax 
diagnosis 

 33 N 51 62 28 26 126 318 611 

% 10.5 6.0 2.8 1.8 3.0 6.0 4.5 

Pneumothorax 
treatment 

Observation  33 N 11 14 6 7 59 200 297 

% 2.3 1.4 0.6 0.5 1.4 3.8 2.2 

Needle 
drainage  

33 N 17 20 10 7 26 39 119 

% 3.5 1.9 1.0 0.5 0.6 0.7 0.9 

Chest tube  33 N 35 39 19 14 57 79 243 

% 7.2 3.8 1.9 1.0 1.4 1.5 1.8 

100% O2  33 N 11 5 3 5 18 57 99 

% 2.3 0.5 0.3 0.3 0.4 1.1 0.7 

Seizures Definite 
/suspected 

35 N 32 34 16 16 54 389 541 

% 6.6 3.3 1.6 1.1 1.3 7.4 4.0 

 
*Surfactant given within 30 minutes of birth 
** Among the missing were 28 patients who were moribund on admission 
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Presentation #12 (continued) 
Other diagnoses / interventions / procedures by GA groups 

 
Characteristics    GA at birth (completed weeks)  

    
<25 

26 -  
28 

29 - 
30 

31 - 
32 

33 - 
36 

>37 Total 

Total    509 1041 1020 1471 4210 5296 13547 

  Missing**         

Operations Laparotomy 33 N 34 57 29 30 99 192 441 

% 7.0 5.5 2.9 2.0 2.4 3.6 3.3 

Thoracotomy 33 N 5 8 6 9 13 46 87 

% 1.0 0.8 0.6 0.6 0.3 0.9 0.6 

VP shunt 33 N 4 9 1 4 5 17 40 

% 0.8 0.9 0.1 0.3 0.1 0.3 0.3 

Gastro-
intestinal 
perforation 

Spontaneous 68 N 12 16 7 8 5 6 54 

% 2.5 1.6 0.7 0.6 0.1 0.1 0.4 

NEC related N 28 16 4 5 6 5 64 

% 5.8 1.6 0.4 0.3 0.1 0.1 0.5 

Acquired 
stricture 

 33 N 7 12 9 5 5 0 38 

% 1.4 1.2 0.9 0.3 0.1 0.0 0.3 

Acute bilirubin 
encephalopathy 

 33 N 0 1 0 2 2 7 12 

% 0.0 0.1 0.0 0.1 0.1 0.1 0.1 

Exchange 
transfusion 

 33 N 0 2 1 0 12 17 32 

% 0.0 0.2 0.1 0.0 0.3 0.3 0.2 

Congenital 
anomaly* 

None  N 383 803 852 1256 3595 3927 10816 

% 75.3 77.1 83.5 85.4 85.4 74.2 79.8 

Minor N 98 184 124 143 329 669 1547 

% 19.3 17.7 12.2 9.7 7.8 12.6 11.4 

Major N 28 54 44 72 286 700 1184 

% 5.5 5.2 4.3 4.9 6.8 13.2 8.7 

* Please see appendix of CNN Manual for detailed description of congenital anomaly 
classifications 
** Among the missing were 28 patients who were moribund on admission 
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Section D.3 

 
Analyses based on number of eligible very preterm (< 33 weeks GA) or very low BW 
neonates (<1 500g BW) neonates 
 
 
These include data from 4 041 eligible very preterm neonates and 2 747 eligible VLBW 
neonates.  
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Presentation #13 
Treatment of patent ductus arteriosus (by GA) 

 
 

*The percentages of treatment of patent ductus arteriosus are calculated out of number of neonates with diagnosed 

PDA. 
#

Medical and ligation = Ligation + at least one of (Indomethacin or Ibuprofen) 
 
COMMENTS:  Specific reasons for treatment with indomethacin and frequency of repeat 
course of indomethacin were not recorded. Excludes indomethacin prophylaxis started on 
the first day of age. Neonates were identified as without PDA if there was no clinical 
suspicion of PDA. 
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Gestational age at birth (completed weeks) 

Conservative 

Indomethacin 

Ibuprofen 

Indomethacin and 
ibuprofen 

Medical and ligation 

Ligation alone 

Birth GA 
(completed 
weeks) 

  
  

Total  
Missing 
data on 
PDA 

PDA 
information 
unknown  

No 
PDA 

# 
with 
PDA 

Treatment* 

 

Conse-
rvative 

Indom-
ethacin 

Ibuprofen 
Indomet-
hacin and 
Ibuprofen 

Medical 
and 
ligation# 

Ligation 
alone 

<25 N 267 22 14 72 159 26 43 42 4 38 6 

 %      16% 27% 26% 3% 24% 4% 

25-26 N 560 1 10 163 386 75 98 141 7 56 9 

 %      19% 25% 37% 2% 15% 2% 

27-28 N 723 2 7 411 303 115 55 104 0 23 6 

 %      38% 18% 34% 0% 8% 2% 

29-30 N 1020 1 9 830 180 108 27 42 0 2 1 

 %      60% 15% 23% 0% 1% 1% 

31-32 
N 1471 1 3 1348 119 93 10 10 0 3 3 

%      78% 8% 8% 0% 3% 3% 

Total 
included 

N 4041 27 43 2824 1147 417 233 339 11 122 25 

%      36% 20% 30% 1% 11% 2% 
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Presentation #14 
Treatment of patent ductus arteriosus (by BW) 

  

*The percentages of treatment of patent ductus arteriosus are calculated out of number of neonates with diagnosed 

PDA. 
#

Medical and ligation = Ligation + at least one of (Indomethacin or Ibuprofen) 
 

COMMENTS:  Specific reasons for treatment with indomethacin and frequency of a repeat 
course of indomethacin were not recorded. Excludes indomethacin prophylaxis started on 
the first day of age. Neonates were identified as without PDA if there was no clinical 
suspicion of PDA.   
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Birth weight (grams) 

Conservative 

Indomethacin 

Ibuprofen 

Indomethacin and 
ibuprofen 

Medical and ligation 

Ligation alone 

BW 
(grams) 

  
  

Total  
Missing 
data on 
PDA 

PDA 
information 
unknown  

No 
PDA 

Neonates 
with 
PDA 

Treatment* 

 

Conse-
rvative 

Indom-
ethacin 

Ibuprofen 
Indometh-
acin and 

Ibuprofen 

Medical 
and 

ligation# 

Ligatio
n alone 

<500 N 36 9 5 8 14 3 2 5 0 4 0 

 %      21% 14% 36% 0% 29% 0% 

500-749 N 408 12 11 141 244 47 65 76 4 47 5 

 %      19% 27% 31% 2% 19% 2% 

750-999 N 701 2 13 293 393 97 89 133 6 56 12 

 %      25% 23% 34v 2% 14% 3% 

1000-1249 N 747 0 7 527 213 84 40 73 1 12 3 

 %      39% 19% 34% 0% 6% 1% 

1250-1499 
N 855 0 3 691 161 92 27 39 0 1 2 

%      57% 17% 24% 0% 1% 1% 

Total 
included 

N 2747 23 39 1660 1025 323 223 326 11 120 22 

%      32% 22% 32% 1% 12% 2% 
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Presentation #15 
Neuroimaging findings (by GA) 

 

 
 

Ventricular enlargement 
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Presentation #15 (continued) 
Neuroimaging findings (by GA) 

 
 

GA at birth 
(completed 

weeks) 

Total 
num
ber  

Neuro-
imaging 
available 

Neuroimaging findings 

GM hemorrhage 
Intraventricular 

hemorrhage 
Ventricular enlargement Intraparenchymal lesion 

Periventricular 
leukomalacia 
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<25 N 267 218 113 101 4 107 111 0 35 16 19 6 140 2 67 148 3 25 187 6 

  %     52% 46% 2% 49% 51% 0% 16% 7% 9% 3% 64% 1% 31% 68% 1% 11% 86% 3% 

25-26 N 560 544 226 314 4 163 380 1 65 18 19 4 436 2 71 467 6 36 504 4 

  %     42% 58% 1% 30% 70% 0% 12% 3% 3% 1% 80% 0% 13% 86% 1% 7% 93% 1% 

27-28 N 723 692 210 476 6 108 582 2 39 14 18 0 616 5 44 645 3 41 649 2 

  %     30% 69% 1% 16% 84% 0% 6% 2% 3% 0% 89% 1% 6% 93% 0% 6% 94% 0% 

29-30 N 1020 928 167 758 3 76 848 4 24 8 8 2 883 3 31 892 5 35 890 3 

  %     18% 82% 0% 8% 91% 0% 3% 1% 1% 0% 95% 0% 3% 96% 1% 4% 96% 0% 

31-32 N 1471 949 130 816 3 49 896 4 22 7 9 4 902 5 26 919 4 28 917 4 

  %     14% 86% 0% 5% 94% 0% 2% 1% 1% 0% 95% %1 3% 97% 0% 3% 97% 0% 

Total 
included 

N 4041 3331 846 2465 20 503 2817 11 185 63 73 16 2977 17 239 3071 21 165 3147 19 

 %     25% 74% 1% 15% 85% 0% 6% 2% 2% 0% 89% %1 7% 92% 1% 5% 94% 1% 
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Presentation #16 
Neuroimaging findings (by BW) 

 

 
 

Ventricular enlargement 
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Presentation #16 (continued) 
Neuroimaging findings (by BW) 

 
 

BW (grams) 
Total 

number 

Neuro-
imaging 
available 

Neuroimaging findings 

GM hemorrhage 
Intraventricular 

hemorrhage 
Ventricular enlargement Intraparenchymal lesion 

Periventricular 
leukomalacia 
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<500 N 36 21 9 12 0 10 11 0 5 1 0 0 15 0 2 19 0 1 20 0 

 %     43% 57% 0% 48% 52% 0% 24% 5% 0% 0% 71% 0% 10% 90% 0% 5% 95% 0% 

500-749 N 408 366 156 204 6 131 234 1 50 19 26 5 264 2 76 284 6 32 326 8 

 %     43% 56% 2% 36% 64% 0% 14% 5% 7% 1% 72% 1% 21% 78% 2% 9% 89% 2% 

750-999 N 701 681 232 445 4 139 541 1 59 17 16 4 582 3 63 613 5 41 636 4 

 %     34% 65% 1% 20% 79% 0% 9% 3% 2% 1% 85% 0% 9% 90% 1% 6% 93% 1% 

1000-1249 N 747 706 178 524 4 103 600 3 38 11 7 3 642 5 46 656 4 35 667 4 

 %     25% 74% 1% 15% 85% 0% 5% 2% 1% 0% 91% 1% 7% 93% 1% 5% 94% 1% 

1250-1499 N 855 745 146 597 2 60 682 3 21 7 14 3 695 5 21 722 2 32 712 1 

 %     20% 80% 0% 8% 92% 0% 3% 1% 2% 0% 93% 1% 3% 97% 0% 4% 96% 0% 

Total 
included 

N 2747 2519 721 1782 16 443 2068 8 173 55 63 15 2198 15 208 2294 17 141 2361 17 

 %     29% 71% 1% 18% 82% 0% 7% 2% 3% 1% 87% 1% 8% 91% 1% 6% 94% 1% 
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Presentation #17 

Necrotizing enterocolitis and treatment modalities received (by GA) 

 
 

GA at birth 
(completed 
weeks) 

Total 
number 
of 
neonates 

Missing 
data on 
NEC 

No 
NEC 

Neonates with necrotizing enterocolitis* 

Medical 
treatment 
only 

Medical + 
peritoneal 
drainage 

Surgical 
treatment 

Surgical + 
peritoneal 
drainage 

<25 N 267 22 213 17 5 9 1 

 %   86.9% 6.9% 2.0% 3.7% 0.4% 

25-26 N 560 1 511 32 4 10 2 

 %   91.4% 5.7% 0.7% 1.8% 0.4% 

27-28 N 723 3 677 24 3 14 2 

 %   94.0% 3.3% 0.4% 1.9% 0.3% 

29-30 N 1020 1 981 28 3 7 0 

 %   96.3% 2.8% 0.3% 0.7% 0.0% 

31-32 N 1471 1 1436 26 1 7 0 

 %   97.7% 1.8% 0.1% 0.5% 0.0% 

Total 
N 4041 28 3818 127 16 47 5 

   95.1% 3.2% 0.4% 1.2% 0.1% 

 
*The percentages of necrotizing enterocolitis are calculated out of number of neonates with data available on 
NEC. 

 
COMMENTS:  Necrotizing enterocolitis is scored according to the following criteria: a) 
definite pneumatosis (air within the bowel wall) or portal/hepatic gas as diagnosed by x-ray, 
or b) if there is a surgical or autopsy diagnosis of NEC. Diagnoses of ‘suspected NEC’ or x-
rays showing pneumoperitoneum without pneumatosis are not classified as NEC. 
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Presentation #18 
Necrotizing enterocolitis and treatment modalities received (by BW) 

 

 
 

Birth weight 
(grams) 

Total 
number 
of 
neonates 

Missing 
data on 
NEC 

No 
NEC 

Neonates with necrotizing enterocolitis* 

Medical 
treatment 
only 

Medical + 
peritoneal 
drainage 

Surgical 
treatment 

surgical + 
peritoneal 
drainage 

<500 N 36 9 23 2 0 1 1 

 %   85.2% 7.4% 0.0% 3.7% 3.7% 

500-749 N 408 12 344 30 8 12 2 

 %   86.9% 7.6% 2.0% 3.0% 0.5% 

750-999 N 701 2 660 24 2 13 0 

 %   94.4% 3.4% 0.3% 1.9% 0.0% 

1000-1249 N 747 1 713 20 2 9 2 

 %   95.6% 2.7% 0.3% 1.2% 0.3% 

1250-1499 N 855 0 822 25 3 5 0 

 %   96.1% 2.9% 0.4% 0.6% 0.0% 

Total  
N 2747 24 2562 101 15 40 5 

%   94.1% 3.7% 0.6% 1.5% 0.2% 

 
*The percentages of necrotizing enterocolitis are calculated out of number of neonates with data available on 
NEC. 

 
COMMENTS:  Necrotizing enterocolitis is scored according to the following criteria: a) 
definite pneumatosis (air within the bowel wall) or portal/hepatic gas as diagnosed by x-ray, 
or b) if there is a surgical or autopsy diagnosis of NEC. Diagnoses of ‘suspected NEC’ or x-
rays showing pneumoperitoneum without pneumatosis are not classified as NEC. 
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Presentation #19a 
Oxygen use (by GA) among neonates with GA <33 weeks 

 
 

GA 

 Day 28 Week 36 

Total 
number 
of 
neonates 

Number of 
neonates 
whose 
oxygen use is 
unknown* 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with oxygen 
use 

% of 
neonates with 
oxygen use 
among 
neonates with 
known results 

Number of 
neonates 
whose oxygen 
use is 
unknown** 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with oxygen 
use 

% of 
neonates with 
oxygen use 
among 
neonates with 
known results 

<25 267 121 146 134 92 137 130 83 64 

25-26 560 72 488 403 83 88 472 245 52 

27-28 723 51 672 286 43 55 668 172 26 

29-30 1 020 33 987 133 13 34 986 97 10 

31-32 1 471 33 1 438 70 5 36 1 435 66 5 

Total 4 041 310 3 731 1 026 27 350 3 691 663 18 

 
COMMENTS:  This presentation includes neonates who received supplemental oxygen on 
day 28 of age or week 36 postmenstrual age (PMA), and neonates who were discharged prior 
to day 28 of age or week 36 PMA and receiving supplemental oxygen at discharge.  There 
were no requirements for chest radiographs at the time of diagnosis.      

 
*unknown = death before day 28 or first admission after day 28 
**unknown = death before week 36 or first admission after week 36 
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Presentation #19b 
Any respiratory support (by GA) among neonates with GA <33 weeks 

 
 

GA 

 Day 28 Week 36 

Total 
number 
of 
neonates 

Number of 
neonates 
whose 
respiratory 
support is 
unknown* 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with any 
respiratory 
support 

% of 
neonates with 
any 
respiratory 
support 
among 
neonates with 
known results 

Number of 
neonates 
whose 
respiratory 
support is 
unknown** 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with any 
respiratory 
support 

% of 
neonates with 
any 
respiratory 
support 
among 
neonates with 
known results 

<25 267 121 146 141 97 137 130 100 77 

25-26 560 72 488 471 97 88 472 293 62 

27-28 723 51 672 473 70 55 668 233 35 

29-30 1 020 33 987 228 23 34 986 143 15 

31-32 1 471 33 1 438 99 7 36 1 435 97 7 

Total 4 041 310 3 731 1 412 38 350 3 691 866 23 

 

COMMENTS:  This presentation includes neonates who received supplemental oxygen or 

any respiratory support on day 28 of age or week 36 postmenstrual age (PMA), and neonates 

who were discharged prior to day 28 of age or week 36 PMA and receiving supplemental 

oxygen or any respiratory support at discharge.  There were no requirements for chest 

radiographs at the time of diagnosis.      

*unknown = death before day 28 or first admission after day 28 
**unknown = death before week 36 or first admission after week 36 
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Presentation #20a 

Oxygen use (by BW) among neonates with BW < 1500g 

 
 

BW 
(grams) 

 Day 28 Week 36 

Total 
number 
of 
neonates 

Number of 
neonates 
whose 
oxygen use is 
unknown* 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with oxygen 
use 

% of 
neonates with 
oxygen use 
among 
neonates with 
known results 

Number of 
neonates 
whose oxygen 
use is 
unknown** 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with oxygen 
use 

% of 
neonates with 
oxygen use 
among 
neonates with 
known results 

<500 36 23 13 12 92 26 10 4 40 

500-749 408 123 285 240 84 146 262 165 63 

750-999 701 64 637 395 62 72 629 251 40 

1000-1249 747 34 713 213 30 35 712 131 18 

1250-1499 855 21 834 105 13 25 830 54 7 

Total 2 747 265 2 482 965 39 304 2 443 605 25 

 
COMMENTS:  This presentation includes neonates who received supplemental oxygen on 
day 28 of age or week 36 postmenstrual age (PMA), and neonates who were discharged prior 
to day 28 of age or week 36 PMA and receiving supplemental oxygen at discharge.  There 
were no requirements for chest radiographs at the time of diagnosis.  

 

*unknown = death before day 28 or first admission after day 28 
**unknown = death before week 36 or first admission after week 36 
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Presentation #20b 

Any respiratory support (by BW) among neonates with BW < 1500g 

 
 

BW 
(grams) 

 Day 28 Week 36 

Total 
number of 
neonates 

Number of 
neonates 
whose 
respiratory 
support is 
unknown* 

Number of 
neonates 
with known 
results 

Number of 
neonates 
with any 
respiratory 
support 

% of neonates 
with any 
respiratory 
support 
among 
neonates with 
known results 

Number of 
neonates 
whose 
respiratory 
support is 
unknown** 

Number 
of 
neonates 
with 
known 
results 

Number of 
neonates 
with any 
respiratory 
support 

% of 
neonates 
with any 
respiratory 
support 
among 
neonates 
with known 
results 

<500 36 23 13 13 100 26 10 8 80 

500-749 408 123 285 267 94 146 262 193 74 

750-999 701 64 637 513 81 72 629 314 50 

1000-1249 747 34 713 349 49 35 712 183 26 

1250-1499 855 21 834 168 20 25 830 79 10 

Total 2 747 265 2 482 1 310 53 304 2 443 777 32 

 
COMMENTS:  This presentation includes neonates who received supplemental oxygen or 
any respiratory support (CPAP, mechanical ventilation, low flow air/oxygen) on day 28 of 
age or week 36 postmenstrual age (PMA), and neonates who were discharged prior to day 28 
of age or week 36 PMA and receiving supplemental oxygen or any respiratory support at 
discharge. There were no requirements for chest radiographs at the time of diagnosis. 
   

 
*unknown = death before day 28 or first admission after day 28 
**unknown = death before week 36 or first admission after week 36 
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Presentation #21 
Retinopathy of prematurity (by GA) 

 

 
 

 GA  
(completed 
weeks) 

Total 
number 
of 
neonates  

Number 
of 
neonates 
alive at 6 
weeks  

Number of 
neonates with 
known eye 
examination 
results 

Retinopathy of prematurity* 

Immat
ure 

None 
Stages 
1 & 2 

Stage 3 
Stage 
4 & 5 

<25 
  

N 267 139 131 1 13 71 43 3 

%    1% 10% 54% 33% 2% 

25-26 
  

N 560 481 449 19 138 226 65 1 

%    4% 31% 50% 14% 0% 

27-28 
  

N 723 671 523 60 268 171 23 1 

%    11% 51% 33% 4% 0% 

29-30 
  

N 1 020 993 453 34 334 80 5 0 

%    8% 74% 18% 1% 0% 

31-32 
 

N 1 471 1 451 221 13 190 18 0 0 

%    6% 86% 8% 0% 0% 

Total 
included 

N 4 041 3 735 1 777 127 943 566 136 5 

%    7% 53% 32% 8% 0% 

 
*The percentages of various stages of retinopathy of prematurity are calculated out of number of neonates with 
known eye examination results. 
 

COMMENTS:  Retinopathy of prematurity is defined according to the International 
Classification of Retinopathy of Prematurity (ICROP). More advanced stages may have been 
detected in neonates transferred from network NICUs to level II hospitals or units. Caution 
should be used in interpreting these data. 
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Presentation #22 
Retinopathy of prematurity (by BW) 

 

 
 

BW 
(grams) 

Total 
number 
of 
neonates  

Number 
of 
neonates 
alive at 6 
weeks  

Number of 
neonates with 
known eye 
examination 
results 

Retinopathy of prematurity* 

Immat
ure 

None 
Stages 
1 & 2 

Stage 3 
Stage 
4 & 5 

<500 
  

N 36 12 11 0 0 7 4 0 

%    0% 0% 64% 36% 0% 

500-749 
  

N 408 273 259 8 56 131 62 2 

%    3% 22% 51% 24% 0.8% 

750-999 
  

N 701 636 555 41 214 236 61 3 

%    7% 39% 43% 11% 1% 

1000-1249 
  

N 747 710 461 54 275 124 8 0 

%    12% 60% 27% 2% 0% 

1250-1499 
N 855 831 360 20 286 54 0 0 

%    6% 79% 15% 0% 0.0% 

Total 
included 

N 2 747 2 462 1 646 123 831 552 135 5 

%    7% 50% 34% 8% 0.3% 

 
*The percentages of various stages of retinopathy of prematurity are calculated out of number of neonates with 
known eye examination results. 
 

COMMENTS:  Retinopathy of prematurity is defined according to the International 
Classification of Retinopathy of Prematurity (ICROP). More advanced stages may have been 
detected in neonates transferred from network NICUs to level II hospitals or units. Caution 
should be used in interpreting these data. 
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Presentation #23 

Laser/Anti-VEGF therapy for neonates with retinopathy of prematurity (by GA) 
 

 
 

Birth GA  
(completed 
weeks) 

Total 
number 
of 
neonates  

Number of 
neonates with 
known eye 
examination 
results 

Therapy for 
retinopathy of 
prematurity * 

Therapy for retinopathy of 
prematurity ** 

Laser 
Anti-

VEGF 
Other 

surgery 

<25 
 

N 267 131 37 28 13 0 

%   28%    

25-26 
 

N 560 449 42 31 12 2 

%   9%    

27-28 
 

N 723 523 9 4 5 0 

%   2%    

29-30 
 

N 1 020 453 1 1 0 0 

%   0.2%    

31-32 
N 1 471 221 0 0 0 0 

%   0%    

Total 
included 

N 4 041 1 777 89 64 30 2 

%   5%    

*The percentages of patient who received therapy are calculated out of number of neonates with known eye 
examination results. 
**One neonate can have more than one type of therapy. 

 
COMMENTS:  Retinopathy of prematurity is defined according to the International 
Classification of Retinopathy of Prematurity (ICROP). More advanced stages may have been 
detected in neonates transferred from network NICUs to level II hospitals or units. Caution 
should be used in interpreting these data as some neonates did not have eye 
examination data.  
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Presentation #24 
Laser/Anti-VEGF therapy for neonates with retinopathy of prematurity (by BW) 

 

 
 

BW (grams) 
Total 
number of 
neonates 

Number of neonates 
with known eye 
examination results 

Therapy for 
retinopathy of 
prematurity * 

Therapy for retinopathy of 
prematurity ** 

Laser 
Anti-

VEGF 
Other 

surgery 

<500 
N 36 11 4 3 1 0 

%   36%    

500-749 
N 408 259 48 33 19 2 

%   19%    

750-999 
N 701 555 35 28 8 0 

%   6%    

1000-1249 
N 747 461 2 0 2 0 

%   0.4%    

1250-1499 
N 855 360 0 0 0 0 

%   0%    

Total 
included 

N 2 747 1646 89 64 30 2 

%   5%    

*The percentages of patient who received therapy are calculated out of number of neonates with known eye 
examination results. 
**One neonate can have more than one type of therapy. 
 

 
COMMENTS:  Retinopathy of prematurity is defined according to the International 
Classification of Retinopathy of Prematurity (ICROP). More advanced stages may have been 
detected in neonates transferred from network NICUs to level II hospitals or units. Caution 
should be used in interpreting these data as some neonates did not have eye 
examination data. 
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Presentation #25a 
Gestational age specific mortality or significant morbidity (six morbidities) 

 

GA 
Number 
of 
neonates 

Number 
survived 
(%) 

Number 
of 
neonates 
discharged 
home  
directly 
from 
network 
hospitals 

Number 
(%)  with 
any one 
morbidity 
prior to 
discharge 

Number 
(%)  with 
any two 
morbidities 
prior to 
discharge 

Number 
(%) with 
any three 
morbidities 
prior to 
discharge 

Number 
(%) with  
any four 
morbidities 
prior to 
discharge 

Number 
(%) with 
any five 
morbidities 
prior to 
discharge 

Number 
(%) with 
all six 
morbidities 
prior to 
discharge 

Number 
(%)  
without 
any of the 
six 
morbidities 

<24 101 40 (40) 19 5 (26) 5 (26) 3 (16) 2 (11) 0 0 4 (21) 

24 166 90 (54) 47 9 (19) 20 (43) 10 (21) 5 (11) 0 0 3 (6) 

25 242 189 (78) 104 29 (28) 31 (30) 14 (13) 13 (13) 0 0 17 (16) 

26 318 282 (89) 134 50 (37) 29 (22) 16 (12) 1 (1) 0 0 38 (28) 

27 332 303 (91) 133 43 (32) 21 (16) 4 (3) 3 (2) 1 (1) 0 61 (46) 

28 391 363 (93) 150 54 (36) 18 (12) 3 (2) 0 0 0 75 (50) 

29 467 453 (97) 170 40 (24) 10 (6) 1 (1) 0 0 0 119 (70) 

30 553 537 (97) 207 38 (18) 4 (2) 0 0 0 0 165 (79) 

31 643 631 (98) 227 27 (12) 7 (3) 0 0 0 0 193 (85) 

32 828 815 (98) 367 30 (8) 4 (1) 1 (0) 0 0 0 332 (90) 

Total 4041 3703(92) 1558 325 (21) 149 (10) 52 (3) 24 (2) 1 (0) 0 1007 (65) 

 
Inclusion criteria for these analyses:  

1. Neonate born at <33 weeks GA 
2. Neonate discharged home from participating network hospital 

 
 
COMMENTS: 
Morbidities were counted as score of one for each of the following 

i. Ventricular enlargement or PEC 
ii. Stage 3 or higher ROP 
iii. Oxygen use at 36 weeks or discharge home if earlier 
iv. Culture proven early onset or late onset sepsis 
v. Stage 2 or 3 NEC 
vi. PDA requiring surgical ligation 
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Presentation #25b 
Gestational age specific mortality or significant morbidity (three morbidities) 

 

GA 
Number 
of 
neonates 

Number 
survived 
(%) 

Number of 
neonates 
discharged 
home  directly 
from network 
hospitals 

Number 
(%) with 
any one 
morbidity 
prior to 
discharge 

Number (%)  
with any two 
morbidities 
prior to 
discharge 

Number (%)  
with all  
three 
morbidities 
prior to 
discharge 

Number (%)  
without any 
of the three 
morbidities 

<24 101 40 (40) 19 7 (37) 4 (21) 2 (11) 6 (32) 

24 166 90 (54) 47 23 (49) 10 (21) 3 (6) 11 (23) 

25 242 189 (78) 104 47 (45) 30 (29) 2 (2) 25 (24) 

26 318 282 (89) 134 53 (40)  18 (13) 2 (2) 61 (46) 

27 332 303 (91) 133 42 (32) 10 (8) 1 (1) 80 (60) 

28 391 363 (93) 150 41 (27) 7 (5) 0 102 (68) 

29 467 453 (97) 170 29 (17) 1 (1) 0 140 (82) 

30 553 537 (97) 207 14 (7) 0  0 193 (93) 

31 643 631 (98) 227 18 (8) 1 (0) 0 208 (92) 

32 828 815 (98) 367 14 (4) 1 (0) 0 352 (96) 

Total 4041 3703 (92) 1558 288 (18)  82 (5) 10 (1) 1178 (76) 

 
Inclusion criteria for these analyses:  

1. Neonate born at <33 weeks GA 
2. Neonate discharged home from participating network hospital 

 
 
COMMENTS: 
Morbidities were counted as score of one for each of the following 

i. Ventricular enlargement or PEC 
ii. Stage 3 or higher ROP 
iii. Oxygen use at 36 weeks or discharge home if earlier 
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Presentation #26 
Site-specific GA categories of neonates 

  
 

Site 
GA (completed weeks) Total 

number of 
neonates 

Criteria of 
data 
collection <25 25-26 27-28 29-30 31-32 33-34 35-36 ≥37 

N
e
o

n
a
te

s 
p

e
r 

si
te

 (
%

) 

 

              

 N
e
o

n
a
te

s 
p

e
r 

si
te

 (
%

) 

                     

 N
e
o

n
a
te

s 
p

e
r 

si
te

 (
%

) 

 

1 0.3 1.3 2.9 3.7 10.2 17.7 14.3 49.7 384 Complete 

2 1.3 2.2 5.7 9.3 13.7 19.2 11.5 37.2 454 Complete 

3 1.9 5.0 5.8 7.5 12.6 19.2 12.8 35.2 843 Complete 

4 1.2 1.5 1.5 4.3 6.7 16.7 23.2 44.9 586 Complete 

5 20.0 45.0 35.0 0.0 0.0 0.0 0.0 0.0 20 Partial 

6 0.5 0.5 2.6 3.0 8.4 21.0 18.9 45.1 428 Complete 

7 0.0 1.2 5.6 3.7 13.0 23.0 17.4 36.0 161 Complete 

8 14.3 41.4 40.0 4.3 0.0 0.0 0.0 0.0 70 Partial 

9 4.7 4.9 5.6 8.2 11.3 17.3 14.6 33.5 574 Complete 

10 1.6 4.7 3.9 7.6 8.2 16.0 17.8 40.2 1149 Complete 

11 0.9 0.4 1.3 1.7 4.7 11.6 20.7 58.6 232 Complete 

12 1.2 4.5 3.3 5.7 10.5 18.0 18.6 38.1 333 Complete 

13 3.1 6.0 6.2 6.7 13.1 24.9 16.7 23.2 449 Complete 

14 1.2 1.4 3.4 4.6 4.5 14.4 16.1 54.5 697 Complete 

15 2.3 3.8 4.8 3.4 7.6 9.9 10.9 57.4 477 Complete 

16 6.0 10.0 17.0 21.0 31.0 2.7 1.8 10.5 448 Partial 

17 6.2 11.2 17.4 33.7 30.3 1.1 0.0 0.0 178 Partial 

18 1.0 3.2 7.3 9.6 14.3 12.1 12.0 40.5 602 Complete 

19 0.8 1.2 2.3 6.6 7.8 19.1 18.5 43.8 665 Complete 

20 1.2 0.0 5.2 2.9 7.5 12.1 28.7 42.5 174 Complete 

21 0.7 2.0 2.9 4.6 8.4 20.3 18.3 43.0 454 Complete 

22 2.4 5.6 5.3 7.1 15.0 18.5 17.4 28.8 340 Complete 

23 1.0 1.4 2.1 3.8 8.8 12.5 22.0 48.5 423 Complete 

24 2.2 3.7 4.6 9.1 12.3 17.1 15.4 35.6 862 Complete 

25 0.0 0.4 0.8 2.9 4.5 6.2 11.5 73.7 243 Complete 

26 1.3 0.0 0.0 3.4 0.7 6.7 12.1 75.8 149 Complete 

27 5.0 5.0 15.0 30.0 40.0 1.7 1.7 1.7 60 Partial 

28 2.5 7.8 4.5 7.4 10.1 16.3 14.1 37.3 1152 Complete 

29 2.6 7.0 13.1 15.4 14.8 16.4 11.2 19.6 573 Complete 

30 0.8 1.9 3.8 4.4 6.5 16.9 23.7 42.0 367 Complete 

Total 2.0 4.1 5.3 7.5 10.9 15.7 15.3 39.1 13547  

Number of neonates with missing GA = 2 

COMMENTS:  Proportion of the GA categories of neonates varied considerably among 
sites. Note some centers are only submitting a subset of the eligible population. Five sites 
have partial data. 
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Presentation #27 
Site-specific BW categories of neonates 

 

Site 

BW (g) Total 
number 
of 
neonates 

Criteria of 
data 
collecting 

<500 500-
749 

750-
999 

1000-
1249 

1250-
1499 

1500-
2499 

≥2500 

 

N
e
o

n
a
te

s 
p

e
r 

si
te

 (
%

) 

 

1 0.0 1.3 0.8 3.4 5.2 27.3 62.0 384 Complete 

2 0.4 1.8 4.0 5.7 7.1 35.7 45.4 454 Complete 

3 0.5 4.0 6.2 5.2 6.8 34.5 42.8 843 Complete 

4 0.3 1.9 1.0 2.4 2.9 34.1 57.4 584 Complete 

5 0.0 30.0 45.0 25.0 0.0 0.0 0.0 20 Partial 

6 0.0 0.7 2.3 1.6 3.5 40.0 51.9 428 Complete 

7 0.0 1.2 6.2 3.7 3.7 37.9 47.2 161 Complete 

8 4.2 18.3 39.4 29.6 7.0 1.4 0.0 71 Partial 

9 1.2 3.8 6.3 6.3 6.1 37.2 39.1 573 Complete 

10 0.2 2.9 5.6 4.8 6.1 34.3 46.2 1149 Complete 

11 0.4 0.9 1.7 2.2 1.7 32.3 60.8 232 Complete 

12 0.0 3.0 3.3 4.8 1.8 42.3 44.7 333 Complete 

13 0.2 4.7 5.8 6.3 8.5 45.1 29.5 448 Complete 

14 0.3 1.3 2.3 2.7 4.0 29.6 59.8 697 Complete 

15 0.2 2.9 4.6 4.6 5.0 22.9 59.7 476 Complete 

16 0.7 8.3 12.5 16.3 15.0 34.8 12.5 448 Partial 

17 0.6 10.1 14.0 21.9 18.5 34.8 0.0 178 Partial 

18 0.2 2.0 6.5 7.1 9.5 28.9 45.9 602 Complete 

19 0.0 0.5 2.4 4.1 4.7 35.0 53.4 665 Complete 

20 0.0 0.6 2.9 2.9 2.9 33.9 56.9 174 Complete 

21 0.0 1.1 2.9 2.2 3.5 37.0 53.3 454 Complete 

22 0.3 5.0 5.3 5.9 9.1 40.3 34.1 340 Complete 

23 0.0 1.4 2.4 1.7 4.3 32.2 58.2 423 Complete 

24 0.1 2.6 4.5 6.0 6.0 36.2 44.6 862 Complete 

25 0.0 0.0 0.8 0.8 2.5 14.5 81.4 242 Complete 

26 0.7 0.7 0.7 0.7 0.7 16.8 79.9 149 Complete 

27 0.0 10.0 11.7 13.3 28.3 36.7 0.0 60 Partial 

28 0.2 4.4 7.1 5.6 7.0 34.2 41.5 1152 Complete 

29 0.2 5.8 11.0 12.0 11.7 36.5 22.9 573 Complete 

30 0.0 0.8 2.7 2.7 4.4 36.2 53.1 367 Complete 

Total 0.3 3.0 5.2 5.5 6.3 33.9 45.9 13542  

Number of neonates with missing BW = 7 

*Please note that five centers are only submitting a subset of the eligible admissions.  
 
  



E.  Site Comparisons 

53 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

E.2. Site Comparisons – 
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Presentation #28 
Site-specific survival rates by GA 

Site   Percentage survival for each GA (completed weeks) 

  <25 25-26 27-28 29-30 31-32 33-34 35-36 ≥37 
Overall survival 
rate for sites* 

Aᶲ 27.3 75.0 96.8 98.3 100.0 100.0 NA NA 91.6 

B 0.0 83.3 77.8 100.0 100.0 100.0 98.9 98.0 97.2 

C 53.3 87.5 94.7 97.7 98.8 100.0 100.0 99.1 96.5 

D 48.3 83.3 90.4 91.8 98.3 96.3 96.9 98.6 94.6 

E 50.0 100.0 100.0 100.0 90.9 100.0 100.0 99.3 98.7 

F 57.1 77.8 100.0 96.0 100.0 99.0 97.1 99.2 97.8 

G 0.0 77.8 92.3 95.2 97.4 100.0 98.8 99.0 97.6 

H 25.0 73.3 100.0 100.0 100.0 100.0 100.0 97.6 97.0 

I 71.4 77.8 89.3 93.3 96.6 98.2 98.7 100.0 95.5 

Jᶲ 30.0 72.4 89.3 100.0 NA NA NA NA 74.3 

K 45.5 77.8 95.7 87.5 86.1 89.4 92.3 93.1 90.4 

L 62.5 89.5 88.9 100.0 100.0 100.0 100.0 100.0 97.9 

M 60.0 100.0 73.3 95.5 100.0 97.6 98.4 99.7 97.9 

N 50.0 NA 100.0 80.0 92.3 100.0 100.0 100.0 98.3 

O 62.5 100.0 91.7 96.9 100.0 98.0 96.4 98.7 97.6 

P 50.0 100.0 100.0 100.0 97.2 98.9 100.0 99.5 99.1 

Q 66.7 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.7 

R NA 100.0 100.0 100.0 100.0 94.6 100.0 98.3 98.1 

S 50.0 NA NA 100.0 100.0 100.0 100.0 100.0 99.3 

T 72.2 96.3 95.6 100.0 97.9 99.5 98.5 98.7 98.2 

U 66.7 100.0 96.2 100.0 100.0 100.0 100.0 99.4 99.1 

Vᶲ 33.3 84.4 94.7 96.8 99.3 91.7 100.0 87.2 91.1 

Wᶲ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

X 50.0 76.2 83.7 92.1 98.1 100.0 98.1 96.6 94.7 

Y NA 100.0 100.0 100.0 100.0 86.7 96.4 98.3 97.5 

Z 63.2 93.8 92.5 100.0 99.1 100.0 97.0 98.4 97.4 

AA 100.0 60.0 100.0 100.0 100.0 98.5 100.0 98.4 98.4 

AB 25.9 75.0 90.6 95.7 95.4 98.0 97.6 97.9 92.5 

AC 50.0 78.9 81.8 100.0 97.7 93.2 94.4 96.3 94.2 

ADᶲ 75.0 88.9 100.0 NA NA NA NA NA 90.0 

Overall 
survival rate 
for GA** 

48.7 84.1 92.1 97.1 98.3 98.4 98.2 98.2 96.3 

 

These analyses include 13 547 neonates from 30 hospitals (2 neonates had missing data for GA). 
Twenty-five hospitals collected data on all eligible admissions whereas five hospitals 

(marked byᶲ) collected data on selected eligible admissions only.  
 

ᶲ Please note that the criteria for entering neonates in the CNN dataset are not the same for these 
five hospitals and thus, the rates may not be comparable with other sites.  
Overall* = (number of neonates survived by site / total number of neonates for that site)*100 
Overall** = (number of neonates survived for GA category / total number of neonates in GA 
category)*100 
NA = no data available, 0 = no neonates survived 
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Presentation #29 
Site-specific survival rates by BW 

Site Percentage survival for each BW (g) category 

  <500 500-749 750-999 1000-1249 1250-1499 1500-2499 ≥2500 
Overall survival 
rate for sites* 

Aᶲ 0.0 44.4 88.0 97.4 100.0 100.0 NA 91.6 

B NA 16.7 100.0 85.7 94.4 99.3 98.4 97.2 

C 100.0 69.7 95.2 97.1 95.5 99.5 99.2 96.5 

D 0.0 56.9 90.2 95.3 95.1 95.9 98.5 94.6 

E 0.0 100.0 75.0 100.0 100.0 100.0 99.3 98.7 

F 50.0 72.7 100.0 92.9 100.0 98.5 98.5 97.8 

G NA 60.0 76.9 80.0 100.0 99.4 98.8 97.6 

H NA 50.0 81.8 100.0 100.0 99.3 98.7 97.0 

I 0.0 66.7 84.6 96.4 97.4 97.5 100.0 95.8 

Jᶲ 33.3 53.8 71.4 85.7 100.0 100.0 NA 73.2 

K 0.0 50.0 86.4 90.9 83.3 89.9 93.7 90.3 

L 0.0 70.6 100.0 95.0 100.0 100.0 100.0 97.9 

M NA 66.7 93.8 85.2 93.5 98.7 99.2 97.9 

N NA 0.0 100.0 100.0 100.0 96.6 100.0 98.3 

O 100.0 55.6 100.0 94.7 96.4 97.1 98.8 97.6 

P NA 66.7 100.0 85.7 100.0 98.8 100.0 99.1 

Q NA 66.7 100.0 100.0 100.0 100.0 100.0 99.7 

R NA 100.0 100.0 100.0 83.3 98.4 98.7 98.1 

S 0.0 100.0 100.0 100.0 100.0 100.0 100.0 99.3 

T 100.0 84.8 98.4 96.4 97.1 98.7 98.9 98.2 

U 50.0 87.5 100.0 96.2 100.0 100.0 99.5 99.1 

Vᶲ 33.3 56.8 80.4 98.6 98.5 98.1 89.3 91.1 

Wᶲ NA 100.0 100.0 100.0 100.0 100.0 NA 100.0 

X 0.0 58.8 88.5 95.5 96.5 97.6 97.2 94.7 

Y NA NA 100.0 100.0 100.0 94.3 98.0 97.5 

Z 100.0 68.2 92.3 96.2 100.0 99.4 97.9 97.4 

AA NA 80.0 66.7 100.0 100.0 100.0 98.3 98.4 

AB 0.0 54.5 75.0 91.7 94.3 96.2 98.7 92.7 

AC 0.0 66.7 84.6 93.0 96.5 94.3 96.7 94.2 

ADᶲ NA 83.3 88.9 100.0 NA NA NA 90.0 

Overall 
survival rate 
for BW** 

27.8 63.5 89.4 95.0 97.0 98.0 98.4 96.3 

 
These analyses include 13 542 neonates from 30 hospitals (7 neonates had missing data for BW).  
Twenty-five hospitals collected data on all eligible admissions whereas five hospitals 

(marked by ᶲ) collected data on selected eligible admissions only.  
 

ᶲ Please note that the criteria for entering neonates in the CNN dataset are not the same for these 
five hospitals and thus, the rates may not be comparable with other sites.  
Overall* = (number of neonates survived by site / total number of neonates for site)*100 
Overall** = (number of neonates survived for BW category / total number of neonates in BW 
category)*100. NA = no data available, 0 = no neonates survived 
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Presentation #30 
Site comparison of mortality 

Figure1: Crude odds ratio (Number of neonates: 13 549) 

 
 

Figure2: Adjusted odds ratio (Number of neonates: 13 025) 

 
 
 

 W   U*  Q   S   T*  L   AD   E   P   Z   R   A   C   Y   AA   N  B  I   J   M   G   V   D   H   AC   O   AB   X   K   F  

Odds Ratio 0 0.1 0.1 0.1 0.2 0.4 0.5 0.6 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1 1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.7 2.3 2.4 

Lower Limit   0 0 0 0.1 0.1 0.1 0.1 0.1 0.3 0.2 0.3 0.3 0.3 0.3 0.2   0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.5 0.5 0.5 0.7 0.9 0.9 

Upper Limit   0.5 1.1 2 0.6 1.3 2.9 3.8 3.4 1.9 4.1 2.2 2.2 2.8 2.8 4.6   2.9 3.1 3 3.4 2.8 2.8 3.7 3 3.4 3.3 3.9 5.5 6.2 
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6 

Site 

Adjusted Odds Ratio 

Reference site: B  

 

*Sites significantly different from reference site 

(P<0.05) 

 

Inclusion criteria:  

All neonates included 

 

 

Significant predictors identified by 

multivariate analysis and adjusted for: 

Congenital anomalies  SNAP-II 

Apgar at 5 min   Outborn 

GA 

SGA (BW <10
th
 centile for GA) 

 

Mortality is attributed to the network 

hospital of first admission 
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Presentation #31 
SNAP-II PE standardized site mortality rates 

 

 
 

‡ Site J has a crude mortality rate of 27% and an adjusted mortality rate of 12%, but they are 

not shown completely in the graph. Please refer to the table for the actual percentage for 

sites J.  
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Presentation #31 (continued) 

SNAP-II PE standardized site mortality rates 
 

Site 
Mortality rate 
(%) 

SNAP-II PE 
standardized rate (%) 

Aᶲ 8.4 2.8 

B 2.8 2.5 

C 3.5 3.0 

D 5.4 3.9 

E 1.3 2.6 

F 2.2 4.7 

G 2.4 2.8 

H 3.0 3.3 

I 4.5 4.2 

Jᶲ 26.8 12.2 

K 9.6 7.2 

L 2.1 1.4 

M 2.1 2.3 

N 1.7 3.7 

O 2.4 2.9 

P 0.9 2.1 

Q 0.3 0.5 

R 1.9 1.3 

S 0.7 0.3 

T 1.8 1.3 

U 0.9 0.6 

Vᶲ 8.9 4.5 

Wᶲ 0.0 0.0 

X 5.3 4.4 

Y 2.4 2.0 

Z 2.6 2.9 

AA 1.6 2.8 

AB 7.5 4.0 

AC 5.8 3.8 

ADᶲ 10.0 1.3 

Mean 3.7 3.7 

 
COMMENTS:  SNAP-II PE standardized mortality rates were calculated by adjusting 
mortality for illness severity. Mortality is attributed to the hospital of first admission. 
Adjusting for readmission and transfers, this analysis represents 13 549 neonates. Twenty-
five hospitals collected data on all eligible admissions whereas five hospitals (marked 
by ᶲ) collected data on a selected cohort of eligible admissions only.  

 
ᶲ Please note that the criteria for entering neonates in the CNN dataset are not the same for 
these five hospitals and thus, the rates may not be comparable with other sites.  
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E3.  Site Comparisons – 
 

Morbidities 
and 

Risks Adjusted Analyses 
 
 

Comments: Logistic regression is used for this section – Risk Adjusted Analysis. This 
technique is used to analyze interactions in which there are one or more independent 
variables that determine an outcome. The outcome is measured using a dichotomous 
variable. 

The goal of logistic regression is to find the best fitting (yet biologically reasonable) model to 
describe the relationship between the dichotomous characteristic of interest (dependent 
variable = response or outcome variable) and a set of independent (predictor or explanatory) 
variables. Logistic regression generates the coefficients (and its standard errors and 
significance levels) of a formula to predict a logit transformation of the probability of 
presence of the characteristic of interest: 

 

where p is the probability of presence of the characteristic of interest 
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Presentation #32 
Site specific morbidities among GA <33 weeks 

 
Site Number Mortality Severe 

neurological 
injury 

Severe 
ROP 

BPD NEC 
stage 2 
or 3 

Late 
onset 
sepsis 

Mortality 
or severe 
morbidity 

 N % % % % % % % 

S 

<50 

12.5 0.0 0.0 16.7 0.0 0.0 25.0 

R 0.0 7.1 36.4 13.2 0.0 10.5 23.7 

AD* 10.0 20.0 33.3 55.6 10.0 30.0 80.0 

Y 0.0 23.1 0.0 27.8 0.0 19.1 33.3 

E 9.5 17.7 6.7 21.1 0.0 9.5 33.3 

N 10.3 3.6 0.0 7.7 6.9 17.2 31.0 

H 

51-100 

8.3 16.4 9.1 9.1 3.6 10.7 33.3 

P 3.1 4.0 0.0 7.9 1.6 12.5 21.9 

W 0.0 5.4 2.0 10.7 8.8 19.3 35.1 

J* 25.7 12.5 4.3 29.4 7.7 40.6 74.3 

AA 2.9 15.0 9.7 13.2 2.9 21.4 38.6 

B 9.7 15.5 0.0 15.4 1.4 11.1 40.3 

Q 1.6 6.0 4.8 11.1 1.6 4.7 17.2 

G 9.5 8.3 12.5 10.5 11.9 20.2 36.9 

F 6.7 11.1 5.7 0.0 1.1 13.5 27.0 

O 

101-200 

5.7 12.6 12.8 18.2 7.6 18.1 41.9 

K 17.3 25.0 11.1 22.6 5.8 22.1 51.9 

U 2.1 2.2 12.7 6.3 0.0 11.0 19.2 

L 5.8 9.6 8.2 14.2 10.1 16.7 36.7 

I 10.8 7.4 3.0 10.5 2.6 19.6 34.2 

M 6.5 11.0 6.7 5.2 3.2 9.7 25.0 

A 8.5 11.7 4.1 18.0 4.1 10.8 38.6 

AB 17.6 15.2 6.2 31.7 5.4 9.6 47.2 

X 

>200 

12.0 6.1 8.4 23.5 10.2 17.8 40.2 

C 6.3 12.9 4.7 11.3 3.3 7.6 29.7 

AC 8.0 8.5 11.1 9.6 2.8 9.4 28.2 

T 3.7 12.4 13.3 32.2 5.4 17.5 45.3 

Z 4.7 15.5 12.8 10.7 6.2 9.5 28.7 

D 11.8 12.4 12.1 28.6 4.8 20.2 47.0 

V 8.7 17.5 17.1 24.3 4.2 8.7 39.9 

Total 
CNN 

 8.4 12.0 8.6 18.0 4.9 14.1 37.2 

Mortality or morbidity = Mortality prior to discharge or any of the five morbidities  
 
*Site J and AD do not have complete data for infants with GA < 33 and may not be 
comparable with other sites.       
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Presentation #33 
Site specific morbidities among GA <29 weeks 

 
Site Number 

range 
Mortality Severe 

neurological 
injury 

Severe 
ROP 

BPD NEC 
stage 2 
or 3 

Late 
onset 
sepsis 

Mortality 
or severe 
morbidity 

 N % % % % % % % 

W 

<15 

0.0 20.0 7.7 33.3 13.3 46.7 80.0 

Y 0.0 0.0 0.0 50.0 0.0 33.3 33.3 

S 50.0 0.0 0.0 100.0 0.0 0.0 100.0 

E 16.7 50.0 20.0 40.0 0.0 16.7 66.7 

R 0.0 10.0 57.1 36.4 0.0 36.4 63.6 

P 6.7 7.1 0.0 21.4 0.0 33.3 60.0 

N 9.1 9.1 0.0 20.0 9.1 18.2 45.5 

B 

16-30 

36.8 36.8 0.0 41.7 0.0 15.8 79.0 

AA 11.8 50.0 20.0 33.3 11.8 41.2 94.1 

AD 10.0 20.0 33.3 55.6 10.0 30.0 80.0 

H 23.3 32.1 14.3 21.7 3.3 13.3 60.0 

Q 4.2 8.3 9.1 21.7 0.0 12.5 33.3 

G 24.0 20.8 27.8 36.8 12.0 36.0 76.0 

F 20.0 12.5 5.9 0.0 4.0 28.0 64.0 

M 21.4 16.0 22.7 13.6 7.1 32.1 71.4 

U 

31-70 

7.1 7.5 16.7 18.0 0.0 28.6 47.6 

O 11.9 19.5 19.4 37.8 11.9 31.0 66.7 

L 15.6 19.1 14.3 23.7 18.2 28.9 62.2 

AC 21.7 11.1 12.5 20.0 8.7 17.4 55.1 

A 22.6 17.2 5.1 43.8 8.5 22.6 74.2 

J 26.9 13.1 4.4 31.3 8.1 42.4 77.6 

I 18.8 11.1 5.6 20.7 4.6 26.1 53.6 

K 21.2 27.5 12.9 35.0 3.9 32.7 69.2 

Z 

>70 

13.2 34.8 16.9 34.2 12.1 23.1 68.1 

V 19.6 28.0 20.7 52.5 5.4 14.2 69.6 

AB 34.5 26.8 10.0 66.7 9.5 17.2 81.6 

X 24.3 10.7 15.7 55.4 18.9 38.3 75.7 

D 20.5 17.5 15.6 51.5 5.9 33.3 74.9 

T 7.7 14.7 15.1 64.8 10.3 34.2 81.2 

C 12.3 19.7 6.2 21.9 5.4 12.3 50.8 

Total 
CNN  

18.3 19.6 13.3 39.4 8.1 26.2 68.3 

Mortality or morbidity = Mortality prior to discharge or any of the five morbidities  
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Presentation #34 

 

Late onset sepsis* for neonates with GA < 33 weeks (site rates) 
Hospitals that contributed data on all eligible admissions for neonates with GA < 33 (n=28 

hospitals, 3 951 neonates, 97 excluded due to death before 3 days of age) 
 

 
‡ Site K has a late onset sepsis rate of 35.9% and site Y has a late onset sepsis rate of 71.4%, 

but they are not shown completely in the graph. Please refer to the table for the actual 

percentages for sites K and Y.  

 
 
 

COMMENTS: *Late onset sepsis is defined as any positive blood and/or cerebrospinal 
fluid culture after 2 days of age (analysis is neonate-based and deaths before 3 days of age are 
excluded).  

 
  

Site A B C D E F G H I K 

% 11.1 11.3 6.1 18.4 5.0 13.6 20.7 12.0 18.4 35.9 

 

Site L M N O P Q R S T U 

% 11.1 10.0 17.9 19.4 9.5 4.7 10.5 0.0 17.8 11.8 

 

Site V W X Y Z AA AB AC Mean 

% 8.8 17.5 18.1 71.4 9.9 22.1 10.1 10.0 13.9 



E.  Site Comparisons 

63 

Presentation #35 
Late onset sepsis among neonates with GA < 33 weeks (site comparison) 

 

 
Number of neonates: 3 809 
 

 
Number of neonates: 3 806 

 
  

 S   Q   E   C*  V   P   AC   Z   M   AB   R   A   B   L   H  U  F   N   W   T   X   I   O   D   G   AA   AD   K*  J*  Y* 

Odds Ratio 0 0.4 0.4 0.5 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 1 1 1 1.2 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.9 2.1 2.6 4.2 6.6 9.3 

Lower Limit   0.1 0.1 0.2 0.4 0.3 0.4 0.4 0.4 0.4 0.3 0.5 0.4 0.5 0.4   0.5 0.6 0.7 0.9 0.9 0.9 0.9 1 0.9 1 0.8 2.2 3.2 3.6 

Upper Limit   1.3 3.2 0.9 1.4 2.1 1.6 1.6 1.8 1.7 2.7 1.9 2.3 2.2 2.3   2.6 5 3.9 3 3.1 3.3 3.5 3.1 4 4.4 8.1 8.1 14 24 
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Site 

Crude Odds Ratio 

Reference site: U  

 

Inclusion criteria:   

GA < 33 weeks 

Age at admission less than 4 days 

Remained hospitalized beyond 2 days after birth 

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA   Male 

SGA (BW <10
th
 centile for GA) 

 

Outcome is attributed to the hospital in 

which the infection occurred first 

(adjusted for transfer) 

 

*Sites significantly different from 

reference site (P<0.05) 
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Presentation #36 

Late onset sepsis per 1000 patient days for neonates with GA < 33 weeks 

 

Site 
Infections per 
1000 patient 
days 

Site 
Infections per 
1000 patient 
days 

Site 
Infections 
per 1000 
patient days 

A 3.4 K 9.2 U 4.3 

B 2.3 L 4.7 V 3.6 

C 2.2 M 2.4 W 4.2 

D 6.1 N 5.0 X 5.4 

E 1.0 O 4.7 Y 11.5 

F 4.2 P 1.5 Z 4.4 

G 6.7 Q 1.5 AA 6.7 

H 3.5 R 4.5 AB 3.0 

I 4.4 S 0.0 AC 3.2 

Jᶲ 8.2 T 8.0 ADᶲ 7.1 

    Total 4.7 

                  Total number of neonates = 4 041 
 

*Note that the criteria for entering neonates with GA <33 in the CNN dataset are not 
the same for sites J and AD thus, the rates may not be comparable with other sites. 
 

COMMENTS:  Late onset sepsis is defined as positive blood and/or cerebrospinal fluid culture 
after 2 days of age (includes all admissions). Considerable variation exists when late onset sepsis is 
analyzed as infections per 1000 patient days.  Note that it is possible that certain sites with high retro 
transfer rates may report a high incidence per 1000 patient days since neonates who are transferred 
out are those with lower acuity. If a neonate had >1 distinct episodes of infections, they will be 
counted as separate episodes of infections in the numerator.  
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Presentation #37 
Late onset sepsis per 1000 central catheter* days among neonates with GA < 33 weeks 

 

‡ The total rate for Site G is not shown completely in the graph. Please refer to the table for 

the actual rate for sites G. 
 

Site 

Catheter 

associated late 

onset sepsis** 
Catheter 

days 

Late onset sepsis 

per 1000 catheter 

days Site 

Catheter 

associated late 

onset sepsis** 
Catheter 

days 

Late onset sepsis 

per 1000 catheter 

days 

CONS 
Non-

CONS 
CONS 

Non-

CONS 
CONS 

Non-

CONS 
CONS 

Non-

CONS 

A 14 3 1739 8.1 1.7 P 0 0 259 0.0 0.0 

B 6 1 617 9.7 1.6 Q 0 3 639 0.0 4.7 

C 10 2 3164 3.2 0.6 R 0 2 154 0.0 13.0 

D 30 17 3399 8.8 5.0 S 0 0 31 0.0 0.0 

E 0 0 98 0.0 0.0 T 18 21 5111 3.5 4.1 

F 1 1 183 5.5 5.5 U 4 4 516 7.8 7.8 

G 11 6 441 24.9 13.6 V 14 25 5131 2.7 4.9 

H 2 1 656 3.0 1.5 W 3 3 609 4.9 4.9 

I 9 6 2002 4.5 3.0 X 32 40 3601 8.9 11.1 

J 6 6 505 11.9 11.9 Y 13 16 1579 8.2 10.1 

K 20 21 3857 5.2 5.4 Z 13 8 2282 5.7 3.5 

L 15 3 1913 7.8 1.6 AA 7 3 716 9.8 4.2 

M 4 2 700 5.7 2.9 AB 11 9 2297 4.8 3.9 

N 0 0 33 0.0 0.0 AC 10 4 2393 4.2 1.7 

O 9 10 2269 4.0 4.4 AD 0 8 942 0.0 8.5 

    Total 262 225 47836 5.5 4.7 

*Catheter = Any of UV, surgical CVL, or PICC 
**Late onset sepsis was defined as catheter associated if a catheter was in place within 2 days 
before the onset of the sepsis.  
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Presentation #38 

Treatment# of PDA for neonates with GA < 33 weeks (site comparison) 

 
Number of neonates: 1 147 

 

 
Number of neonates: 1 147 

 
 
 
 
 

 N   W  Y   R   P   Z*  AA  O  E   F   U   B   AC  M  C  V   X   AB   T   K   L   A   H   G   AD   I*  Q   D*  J* 

Odds Ratio 0 0.3 0.3 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1 1 1.1 1.3 1.3 1.4 1.5 1.6 1.7 1.8 2.1 2.4 2.5 3 33 

Lower Limit   0.1 0.1 0.1 0.1 0.3 0.2 0.3 0 0.1 0.3 0.3 0.4 0.4   0.5 0.6 0.7 0.7 0.6 0.7 0.8 0.6 0.6 0.5 1 0.7 1.6 4.3 

Upper Limit   1.2 2 1.9 1.7 1 1.4 1.4 11 5.2 1.8 2.6 1.6 2   1.9 2 2.5 2.4 3.1 3.2 3.3 4.5 5.5 8.3 5.4 9.8 5.7 248 
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Site 

Crude Odds Ratio 

                                                                                          

 N   W   Z*  R   O   B   P   U   F   V   Y  C  E   X   K   AC   AA   AD   AB   H   T   M   L   A*  I   D*  G   Q   J* 

Odds Ratio 0 0.4 0.5 0.5 0.7 0.7 0.7 0.7 0.8 0.8 0.9 1 1 1.1 1.1 1.1 1.2 1.3 1.3 1.6 1.6 1.6 2 2.2 2.2 2.3 2.4 2.5 29 

Lower Limit   0.1 0.2 0.1 0.3 0.2 0.2 0.3 0.1 0.4 0.1   0 0.6 0.5 0.5 0.4 0.3 0.7 0.5 0.8 0.7 0.8 1 0.9 1.2 0.7 0.6 3.8 

Upper Limit   1.5 0.9 2.4 1.7 2.5 2.6 1.9 6.6 1.6 5.5   45 2.2 2.7 2.4 3.5 5.3 2.7 4.5 3 4.1 4.7 4.7 5.4 4.6 8.3 11 224 
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Site 

Adjusted Odds Ratio 

Reference site: C  

 

Inclusion criteria:   

GA <33 weeks 

Neonates who had PDA 

         

Outcome is attributed to the network 

hospital of first admission 

 
#
Treatment of PDA includes any of 

indomethacin, ibuprofen, or ligation 

Significant predictors identified by multivariate 

analysis and adjusted for: 

GA   

 

*Sites significantly different from reference site 

(P<0.05) 

 

Sites J and AD have different criteria for entering 

neonates in the CNN dataset, and may not be 

comparable with other sites. 
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Presentation #39 
Surgical ligation of PDA for neonates with GA < 33 weeks (site comparison) 

 

 
Number of neonates: 1 147 

 

 
Number of neonates: 1 147 

 

AA   B   N   Y   Z*  M   H   J   L   C   U  AD   P  AB   V  D AC   K   T   W   X   O   Q   G   A*  F  R   I*  E  

Odds Ratio 0 0 0 0 0.2 0.2 0.3 0.5 0.5 0.5 0.6 0.6 0.6 0.8 1 1 1.1 1.2 1.4 1.4 1.4 1.6 1.9 2 2.3 2.3 2.3 3.6 6.9 

Lower Limit         0 0 0 0.1 0.1 0.2 0.1 0.1 0.1 0.3 0.4   0.4 0.4 0.6 0.3 0.7 0.6 0.5 0.6 1 0.2 0.4 1.6 0.4 

Upper Limit         0.8 1.7 2.4 1.7 1.8 1.4 2.8 5.2 5.2 2 2.3   2.7 3.5 2.9 6.9 3.1 4.5 7.5 6.8 5.1 23 12 8.1 116 
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Crude Odds Ratio 

AA   B   N   Y   Z   H   M   J  AD   L   C   U  D AB   V   P   K  AC   T   X   W   Q   O   G   A*  I*  F   R   E  

Odds Ratio 0 0 0 0 0.2 0.4 0.4 0.6 0.6 0.6 0.7 0.8 1 1.1 1.1 1.2 1.3 1.9 2 2 2.1 2.3 2.4 2.9 4 4.3 4.4 4.7 17 

Lower Limit         0 0 0.1 0.2 0.1 0.2 0.3 0.2   0.4 0.4 0.1 0.5 0.7 0.9 0.9 0.4 0.5 0.8 0.8 1.7 1.8 0.4 0.8 0.4 

Upper Limit         1 2.9 3.5 2.1 5.4 2.4 2 3.9   2.8 2.6 11 3.7 5 4.3 4.5 12 9.7 7.1 11 9.2 10 48 27 673 
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Site 

Adjusted Odds Ratio 

Reference site: D 

 

Inclusion criteria:   

GA <33 weeks 

Neonates who had PDA 

         

*Sites significantly different from 

reference site (P<0.05) 

 

Outcome is attributed to the network 

hospital of first admission 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA   

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
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Presentation #40 
Neuroimaging abnormalities among neonates <33 weeks of GA 

 

 
 

IVH grade 1 or 2 = Germinal matrix hemorrhage or intraventricular hemorrhage without 
ventricular enlargement 
 
IVH grade 3 or 4 = Intraventricular hemorrhage with ventricular enlargement or persistent 
parenchymal echogenicity or periventricular leukomalacia 
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Presentation #40 (continued) 
IVH with VE or persistent PEC (IVH grade 3 or 4) among neonates <33 weeks of GA 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 

Total number of neonates = 4 041 
VE=ventricular enlargement, PE=parenchymal echogenecity 
ᶲ Note that the criteria for entering neonates with GA <33 in the CNN dataset are not same 
for sites J and AD and thus, the rates may not be comparable with other sites. 
 
Overall %* = (number of neonates with cranial ultrasound abnormalities for site / total 
number of neonates for site)*100 
Overall %** = (number of neonates with cranial ultrasound abnormalities for GA category 
/ total number of neonates in gestational category)*100 
NA = no data available 
  

Site <25 25-26 27-28 29-30 31-32 
Overall rate* 
per sites % 

A 27.3 25.0 6.5 6.7 7.4 10.2 
B 75.0 33.3 22.2 12.5 5.4 15.3 
C 40.0 25.0 10.7 6.8 3.5 10.9 
D 24.1 17.8 9.6 7.1 4.3 10.5 
E 50.0 100.0 33.3 0.0 0.0 14.3 
F 14.3 11.1 11.1 8.0 2.6 6.7 
G 0.0 33.3 15.4 0.0 0.0 6.0 
H 25.0 40.0 18.2 0.0 2.9 11.9 
I 14.3 14.8 3.6 0.0 3.4 5.7 

Jᶲ 10.0 13.8 10.7 0.0 NA 11.4 
K 36.4 33.3 17.4 25.0 16.7 23.1 
L 50.0 21.1 0.0 0.0 3.9 8.3 
M 0.0 25.0 13.3 13.6 3.9 9.7 
N 0.0 NA 11.1 0.0 0.0 3.5 
O 37.5 20.0 12.5 9.4 0.0 10.5 
P 0.0 50.0 0.0 0.0 2.8 3.1 
Q 66.7 0.0 0.0 6.3 0.0 4.7 
R NA 0.0 11.1 0.0 4.8 5.3 
S 0.0 NA NA 0.0 0.0 0.0 
T 16.7 18.5 6.7 5.8 5.3 8.7 
U 16.7 10.0 3.9 0.0 0.0 2.1 
V 55.6 31.1 14.5 8.5 5.8 14.7 
W 0.0 33.3 22.2 0.0 0.0 5.3 
X 6.3 14.3 8.2 4.8 0.9 5.4 
Y NA 0.0 0.0 28.6 9.1 14.3 
Z 63.2 31.3 22.5 3.9 1.9 13.1 
AA 100.0 20.0 54.6 7.1 0.0 12.9 
AB 33.3 10.7 21.9 2.1 4.6 11.6 
AC 16.7 5.3 11.4 5.2 3.5 6.1 

ADᶲ 25.0 11.1 28.6 NA NA 20.0 
Overall rate** 
per GA group % 

30.7 20.5 12.2 5.9 3.6 9.9 



E.  Site Comparisons 

70 

Presentation #41 
Neuroimaging abnormality (VE or PEC) among neonates <33 weeks GA 

 
Number of neonates: 3 281 
 

 
Number of neonates: 3 217 
 

 
 
 
 
 
 
 

 

 S   U*  N   P   W   Q   X*  R   I  AC   G   L   M   F   J   A  T  D   O   C  AA  AB   Z   B   H   V   E  AD   Y   K* 

Odds Ratio 0 0.2 0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.8 0.9 0.9 0.9 1 1 1 1 1.1 1.3 1.3 1.3 1.4 1.4 1.5 1.6 1.8 1.8 2.8 

Lower Limit   0 0 0.1 0.1 0.1 0.3 0.1 0.3 0.3 0.2 0.4 0.4 0.4 0.4 0.5   0.6 0.5 0.6 0.6 0.7 0.8 0.6 0.6 0.9 0.4 0.6 0.4 1.5 

Upper Limit   0.6 2.1 1.3 1.4 1.6 1 2.5 1.3 1.3 1.8 1.7 1.9 2.3 2.2 1.8   1.7 2.2 1.9 2.9 2.4 2.3 2.9 3.1 2.5 5.8 5.8 9 5.2 
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 P   S   U*  N   J   R   X   Q   I  AC   G   W  T  L   D   A  AD   O   F  AB   C   M   Z*  H   V*  K*  B*  Y  
AA
* 

 E  

Odds Ratio 0 0 0.3 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 0.9 1 1.1 1.3 1.3 1.4 1.6 1.6 1.7 1.8 2 2.2 2.3 2.3 2.3 2.5 3.4 3.6 4.1 

Lower Limit     0.1 0.1 0.2 0.1 0.3 0.2 0.3 0.4 0.3 0.2   0.5 0.7 0.7 0.4 0.7 0.6 0.9 1 0.9 1.2 1 1.3 1.1 1.1 0.6 1.5 0.9 

Upper Limit     0.9 4.1 1.5 5 1.4 2.8 1.9 1.9 2.8 4.2   2.7 2.2 2.7 4.9 3.6 4.4 3.4 3.3 4.6 4.1 5.5 4 5 6.1 18 8.8 18 
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Site 

Adjusted Odds Ratio 

Reference site: T 

 

Inclusion criteria:   

GA <33 weeks   

Age at admission less than 4 days 

Neuroimaging results available  

 

*Sites significantly different from 

reference site (P<0.05) 

 

 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA   Male 

Apgar at 5 minutes SNAP-II Score 

Outborn 
 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
 

Outcome is attributed to the network hospital 

of first admission 
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Presentation #42 
Necrotizing enterocolitis (>stage 2) for neonates with GA < 33 weeks (site rates) 
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Presentation #42 (continued) 

Necrotizing enterocolitis for neonates with GA < 33 weeks 
 

Site 

Treatment (%) 

Medical 
treatment 
only 

Medical + 
peritoneal 
drainage 

Surgical 
treatment 
only 

Surgical + 
peritoneal 
drainage 

Any 

A 3.5 0.0 0.6 0.0 4.1 

B 1.4 0.0 0.0 0.0 1.4 

C 2.6 0.3 0.3 0.0 3.3 

D 2.2 0.5 1.9 0.3 4.8 

E 0.0 0.0 0.0 0.0 0.0 

F 1.1 0.0 0.0 0.0 1.1 

G 10.7 1.2 0.0 0.0 11.9 

H 1.2 0.0 2.4 0.0 3.6 

I 2.0 0.0 0.7 0.0 2.6 

Jᶲ 4.6 1.5 0.0 1.5 7.7 

K 4.8 0.0 1.0 0.0 5.8 

L 6.7 0.0 3.4 0.0 10.1 

M 2.4 0.8 0.0 0.0 3.2 

N 0.0 0.0 3.5 3.5 6.9 

O 5.7 1.9 0.0 0.0 7.6 

P 1.6 0.0 0.0 0.0 1.6 

Q 1.6 0.0 0.0 0.0 1.6 

R 0.0 0.0 0.0 0.0 0.0 

S 0.0 0.0 0.0 0.0 0.0 

T 2.0 1.0 2.4 0.0 5.4 

U 0.0 0.0 0.0 0.0 0.0 

V 2.6 0.3 1.3 0.0 4.2 

W 8.8 0.0 0.0 0.0 8.8 

X 7.6 0.4 1.8 0.4 10.2 

Y 0.0 0.0 0.0 0.0 0.0 

Z 3.6 0.4 1.8 0.4 6.2 

AA 2.9 0.0 0.0 0.0 2.9 

AB 3.8 0.5 1.1 0.0 5.4 

AC 0.5 0.5 1.9 0.0 2.8 

ADᶲ 5.0 0.0 5.0 0.0 10.0 

Total 3.2 0.4 1.2 0.1 4.9 

 
COMMENTS:  These analyses include 4 013 neonates from 30 hospitals. Twenty-eight (28) 
neonates were missing data on NEC. Twenty-eight hospitals collected data on all 
eligible admissions for neonates with GA < 33 weeks whereas two hospitals (marked 
by ᶲ) collected data on selected eligible admissions only.  
 
ᶲNote that the criteria for entering neonates with GA <33 weeks in the CNN dataset are 
not same for sites J and AD and thus, the rates may not be comparable with other sites. 
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Presentation #43 
Necrotizing enterocolitis (> stage 2) among neonates with GA <33 weeks (site comparison) 
 

 
Number of neonates: 3 853 
 

 
Number of neonates: 3 850 

 
 
 
 
 
 
 
 

  

Reference site: H  

 

Inclusion criteria:   

GA < 33 weeks 

Age at admission less than 4 days 

 

Outcome is attributed to the network 

hospital of first admission 

 

All the neonates who meet the criteria in 

site E, R, S, U, and Y did not have NEC 

stage 2 or higher (Odds Ratio: 0) 

 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA  

SGA (BW <10
th
 percentile for GA) 

 
*Sites significantly different from 

reference site (P<0.05) 

 

Site J and AD have different criteria for 

entering neonates in the CNN dataset, 

and may not be comparable with other 

sites. 
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Presentation #44 
Oxygen use at 28 days in neonates with GA <33 weeks at birth 

 

GA at birth 

Site <25 25-26 27-28 29-30 31-32 Overall rate for sites 

A 100.0 94.1 33.3 11.9 3.7 24.2 

B NA 100.0 85.7 25.0 5.4 27.3 

C 87.5 71.4 21.1 8.1 3.5 20.0 

D 100.0 79.8 34.7 20.0 8.9 36.2 

E 100.0 100.0 66.7 0.0 10.0 26.3 

F 0.0 0.0 11.1 0.0 0.0 1.2 

G NA 100.0 58.3 10.0 2.7 22.4 

H 50.0 25.0 36.4 15.8 0.0 13.9 

I 100.0 70.8 28.0 3.6 1.8 25.5 

Jᶲ 100.0 90.0 34.6 0.0 NA 57.7 

K 100.0 80.0 15.0 20.0 10.3 31.8 

L 80.0 76.5 41.2 20.8 3.9 27.2 

M 100.0 100.0 58.3 7.1 3.9 19.8 

N 100.0 NA 55.6 0.0 0.0 25.9 

O 100.0 100.0 36.4 9.7 3.2 27.3 

P 100.0 100.0 36.4 23.1 2.8 17.5 

Q 100.0 57.1 42.9 12.5 0.0 22.2 

R NA 50.0 44.4 0.0 4.8 15.8 

S 100.0 NA NA 20.0 0.0 28.6 

T 100.0 92.5 54.6 9.4 10.0 36.4 

U 100.0 100.0 16.0 4.8 3.2 14.8 

V 83.3 97.4 65.7 20.7 8.2 35.9 

W 100.0 100.0 22.2 11.1 4.4 19.6 

X 88.9 88.6 60.9 17.0 3.8 31.9 

Y NA NA 100.0 33.3 20.0 29.4 

Z 100.0 70.0 24.3 6.4 1.9 18.7 

AA 100.0 100.0 63.6 28.6 5.1 25.0 

AB 100.0 95.2 79.3 40.0 9.4 44.6 

AC 100.0 82.4 44.4 6.9 1.2 20.1 

ADᶲ 100.0 100.0 57.1 NA NA 83.3 

Overall rate for 
GA group 

91.8 82.6 42.6 13.5 4.9 27.5 

Total number of neonates = 3 731; 310 neonates were excluded due to death prior to day 28 
of age or first admission after day 28. NA = no data available. 
 

ᶲNote that the criteria for entering neonates with GA <33 weeks in the CNN dataset are not 
the same for sites J and AD and thus, the rates may not be comparable with other sites. 
Outcomes are attributed to the hospital of first admission. 
 

Comments: Neonates were classified as having oxygen use at 28 days as follows: a) 
receiving supplemental oxygen on day 28 of age or b) discharged prior to day 28 of age and 
receiving supplemental oxygen at discharge. Neonates were excluded from analysis if they 
died prior to day 28 after birth or the first admission was after day 28. There were no 
requirements for chest radiographs at the time of diagnosis. 
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Presentation #45 

Oxygen use at 36 weeks in neonates with GA <33 weeks at birth 

GA at birth 

Site <25 25-26 27-28 29-30 31-32 Overall rate for sites 

A 66.7 80.0 23.3 10.2 3.7 18.0 

B NA 60.0 28.6 12.5 8.1 15.4 

C 50.0 34.3 12.7 7.0 1.2 11.3 

D 80.0 60.0 29.2 14.1 10.6 28.6 

E 100.0 100.0 0.0 25.0 10.0 21.1 

F 0.0 0.0 0.0 0.0 0.0 0.0 

G NA 28.6 41.7 5.0 0.0 10.5 

H 0.0 18.2 27.3 10.5 0.0 9.1 

I 27.3 31.8 8.0 3.6 3.5 10.5 

Jᶲ 66.7 25.0 32.0 0.0 NA 29.4 

K 75.0 50.0 18.2 20.0 6.9 22.6 

L 40.0 29.4 12.5 16.7 5.9 14.2 

M 33.3 25.0 0.0 4.8 2.0 5.2 

N 100.0 NA 11.1 0.0 0.0 7.7 

O 80.0 50.0 22.7 6.5 6.5 18.2 

P 0.0 50.0 18.2 7.7 2.8 7.9 

Q 50.0 28.6 14.3 12.5 0.0 11.1 

R NA 100.0 22.2 0.0 4.8 13.2 

S 100.0 NA NA 0.0 NA 16.7 

T 92.3 76.9 41.9 12.9 11.1 32.2 

U 0.0 50.0 8.0 2.4 1.6 6.3 

V 77.8 68.4 40.9 14.8 5.9 24.3 

W 100.0 33.3 11.1 0.0 4.4 10.7 

X 57.1 68.8 45.5 15.3 2.9 23.5 

Y NA 0.0 100.0 33.3 20.0 27.8 

Z 83.3 36.7 16.2 0.0 1.0 10.7 

AA 100.0 66.7 18.2 21.4 2.6 13.2 

AB 100.0 66.7 58.6 20.0 8.1 31.7 

AC 33.3 25.0 16.7 8.6 3.6 9.6 

ADᶲ 33.3 87.5 28.6 NA NA 55.6 

Overall rate for 
GA group 

63.9 51.9 25.8 9.8 4.6 18.0 

Total number of neonates = 3 691. 350 neonates were excluded due to death prior to week 
36 or first admission after week 36. NA = no data available. 

 

 ᶲNote that the criteria for entering neonates with GA <33 weeks in the CNN dataset are 
not the same for sites J and AD and thus, the rates may not be comparable with other sites. 
Outcomes are attributed to the hospital of first admission. 
 

Comments: Neonates were classified as having oxygen use at 36 weeks as follows: a) 
receiving supplemental oxygen at week 36 postmenstrual age (PMA) or b) discharged prior 
to week 36 PMA and receiving supplemental oxygen at discharge. Neonates were excluded 
from analysis if they died prior to week 36 or the first admission was after week 36. There 
were no requirements for chest radiographs at the time of diagnosis. 
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Presentation #46 
Oxygen use at 28 days or death at any time in neonates with GA <33 weeks at birth 

GA at birth 

Site <25 25-26 27-28 29-30 31-32 
Overall rate 
for sites 

A 100.0 95.0 35.5 13.3 3.7 29.0 

B 100.0 100.0 88.9 25.0 5.4 33.3 

C 93.3 75.0 25.3 10.2 3.5 24.8 

D 100.0 82.2 38.5 24.7 10.4 42.1 

E 100.0 100.0 66.7 0.0 18.2 33.3 

F 14.3 22.2 11.1 4.0 0.0 5.7 

G 100.0 100.0 61.5 14.3 5.3 29.8 

H 75.0 40.0 36.4 15.8 0.0 19.1 

I 100.0 74.1 35.7 10.0 5.1 31.7 

Jᶲ 100.0 92.9 39.3 0.0 NA 68.1 

K 100.0 83.3 19.1 25.0 23.5 42.0 

L 87.5 79.0 44.4 20.8 3.9 30.8 

M 100.0 100.0 66.7 11.4 3.9 24.4 

N 100.0 NA 55.6 20.0 7.7 31.0 

O 100.0 100.0 41.7 12.5 3.2 31.4 

P 100.0 100.0 36.4 23.1 2.8 18.8 

Q 100.0 57.1 42.9 12.5 0.0 23.4 

R NA 50.0 44.4 0.0 4.8 15.8 

S 100.0 NA NA 20.0 0.0 37.5 

T 100.0 92.6 55.6 9.4 12.0 38.1 

U 100.0 100.0 19.2 4.8 3.2 16.6 

V 92.6 97.8 67.6 23.3 8.2 40.7 

W 100.0 100.0 22.2 11.1 4.4 19.6 

X 93.3 90.5 63.3 19.7 3.8 36.4 

Y NA NA 100.0 33.3 20.0 29.4 

Z 100.0 71.9 30.0 6.4 2.8 22.6 

AA 100.0 100.0 63.6 28.6 5.1 27.1 

AB 100.0 96.3 81.3 42.6 10.8 53.5 

AC 100.0 84.2 54.6 6.9 2.4 24.6 

ADᶲ 100.0 100.0 57.1 NA NA 85.0 

Overall rate for 
GA group 

95.5 84.7 46.2 15.5 6.0 32.5 

Total number of neonates = 4 006; 35 neonates were excluded due to first admission after 
day 28. NA = no data available. 
 

ᶲNote that the criteria for entering neonates with GA <33 weeks in the CNN dataset are not 
the same for sites J and AD and thus, the rates may not be comparable with other sites. 
Outcomes are attributed to the hospital of first admission. 
 

Comments: Neonates were classified as having oxygen use at 28 days as follows: a) 
receiving supplemental oxygen on day 28 of age or b) discharged prior to day 28 of age and 
receiving supplemental oxygen at discharge. Neonates were excluded from analysis if the 
first admission was after day 28. There were no requirements for chest radiographs at the 
time of diagnosis. Deaths prior to day 28 of age are also included. 
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Presentation #47 
Oxygen use at 36 weeks or death at any time in neonates with GA <33 weeks at birth 

GA at birth 

Site <25 25-26 27-28 29-30 31-32 Overall rate for sites 

A 90.9 85.0 25.8 11.7 3.7 25.0 

B 100.0 66.7 44.4 12.5 8.1 23.6 

C 73.3 42.5 17.3 9.1 2.4 16.8 

D 89.7 66.7 34.6 21.2 12.2 36.7 

E 100.0 100.0 0.0 25.0 18.2 28.6 

F 42.9 22.2 0.0 4.0 0.0 6.8 

G 100.0 44.4 46.2 9.5 2.6 19.1 

H 75.0 40.0 27.3 10.5 0.0 16.7 

I 42.9 44.4 17.9 10.0 6.8 19.0 

Jᶲ 90.0 46.4 39.3 0.0 NA 47.8 

K 90.0 61.1 21.7 25.0 20.6 35.6 

L 62.5 36.8 22.2 16.7 5.9 19.2 

M 60.0 25.0 26.7 9.1 2.0 11.4 

N 100.0 NA 11.1 20.0 7.7 17.2 

O 87.5 50.0 29.2 9.4 6.5 22.9 

P 50.0 50.0 18.2 7.7 2.8 9.4 

Q 66.7 28.6 14.3 12.5 0.0 12.5 

R NA 100.0 22.2 0.0 4.8 13.2 

S 100.0 NA NA 0.0 NA 28.6 

T 94.4 77.8 44.4 12.9 13.0 34.7 

U 33.3 50.0 11.5 2.4 1.6 8.2 

V 92.6 73.3 44.0 17.6 5.9 30.8 

W 100.0 33.3 11.1 0.0 4.4 10.7 

X 80.0 76.2 51.0 19.4 2.9 30.8 

Y NA 0.0 100.0 33.3 20.0 27.8 

Z 89.5 40.6 22.5 0.0 1.9 14.9 

AA 100.0 80.0 18.2 21.4 2.6 15.7 

AB 100.0 75.0 62.5 23.4 10.9 43.4 

AC 66.7 36.8 31.8 8.6 4.7 16.0 

ADᶲ 50.0 88.9 28.6 NA NA 60.0 

Overall rate for 
GA group 

82.3 59.4 31.2 12.2 5.9 24.5 

Total number of neonates = 4 012. Twenty nine neonates were excluded due to first 
admission after week 36. NA = no data available. 
 

 ᶲNote that the criteria for entering neonates with GA <33 weeks in the CNN dataset are 
not the same for sites J and AD and thus, the rates may not be comparable with other sites. 
Outcomes are attributed to the hospital of first admission. 
 

Comments: Neonates were classified as having oxygen use at 36 weeks as follows: a) 
receiving supplemental oxygen at week 36 postmenstrual age (PMA) or b) discharged prior 
to week 36 PMA and receiving supplemental oxygen at discharge. Neonates were excluded 
from analysis if the first admission was after week36.  There were no requirements for chest 
radiographs at the time of diagnosis.  Deaths prior to week 36 PMA are included.
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Presentation #48a 
Oxygen use at 36 weeks post-menstrual age (site comparison) 

 

 
Number of neonates: 3 630 

 

 
Number of neonates: 3 557 

 
 
 
 
 

 F   M*  U*  P   N   H  AC   G   I   W   Z   Q   C   R  AA  L  B   S   A   O   E   Y   X*  V*  K   J*  D* 
AB
* 

 T* 
AD
* 

Odds Ratio 0 0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1 1.1 1.2 1.3 1.3 1.6 1.6 1.9 1.9 2 2.3 2.4 2.8 2.9 7.5 

Lower Limit   0.1 0.2 0.2 0.1 0.2 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.4   0.5 0.1 0.7 0.6 0.5 0.4 1 1.1 0.9 1 1.3 1.5 1.6 2.6 

Upper Limit   0.9 1 1.5 2.4 1.6 1.3 1.7 1.5 2 1.4 1.9 1.5 2.7 2.2   2.6 11 2.6 2.8 5.4 6.5 3.5 3.5 4.2 5.3 4.3 5.2 5.2 22 
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Crude Odds Ratio 

                                                                                          

 F   U   M   I   W   H   C   Q  AC   J   Z   N   S  L  P   G   R   O   K   A  AA  AD   X*  D*  B   V*  T*  E  
AB
* 

 Y* 

Odds Ratio 0 0.4 0.5 0.5 0.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1 1 1.1 1.5 1.6 1.8 1.9 2.2 2.2 2.3 2.5 2.5 3 3.2 3.7 5 10 

Lower Limit   0.2 0.2 0.2 0.1 0.2 0.4 0.3 0.3 0.3 0.4 0.1 0.1   0.3 0.4 0.4 0.7 0.7 0.8 0.8 0.7 1.1 1.2 0.9 1.5 1.5 0.8 2.3 2.2 

Upper Limit   1.2 1.5 1.3 2.5 2.1 1.7 2.4 1.9 2.1 1.8 4.7 14   4.1 3.2 5.2 3.9 4.6 4.3 6.3 7.4 4.9 5.1 7.2 6.2 6.6 16 11 46 
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Site 

Adjusted Odds Ratio 

Reference site: L  

 

Inclusion criteria:   

GA <33 weeks 

Age at admission less than 4 days 

Survival to 36 weeks post-menstrual age or 

discharge 

         

Outcome is attributed to the network 

hospital of first admission 

Significant predictors identified by multivariate 

analysis and adjusted for: 

GA   Cesarean section 

Apgar at 5 minutes SNAP-II Score 

SGA (BW <10
th
 percentile for GA) 

 

*Sites significantly different from reference site 

(P<0.05) 

 

Site J and AD have different criteria for entering 

neonates in the CNN dataset, and may not be 

comparable with other sites. 
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Presentation #48b 
Oxygen use at 28 days after birth (site comparison) 

 

 
Number of neonates: 3 676 

 

 
Number of neonates: 3 607 

 F*  H   U   R   P   Z  AC   W   C   M   Y  Q  G   A  AA   I   B   E   L   N   O   S   X   K   D*  V*  T* 
AB
* 

 J* 
AD
* 

Odds Ratio 0 0.6 0.6 0.7 0.7 0.8 0.9 0.9 0.9 0.9 1 1 1 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.4 1.7 1.9 2 2 2 2.8 4.6 18 

Lower Limit 0 0.2 0.3 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.2   0.5 0.6 0.5 0.6 0.6 0.4 0.6 0.5 0.6 0.2 0.9 0.9 1.1 1.1 1.1 1.5 2 4.4 

Upper Limit 0.3 1.4 1.3 1.9 1.8 1.6 1.7 2.1 1.7 1.9 3.9   2.3 2.2 2.6 2.4 2.8 4.1 2.6 3.7 2.8 8 3.3 4.1 3.7 3.8 3.9 5.6 10 69 
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 F*  H   U   C   Z   R   W   I  AC   J  Q  L   A   K   O   D   P   T   X   M   S   N   G  AD   E   V*  B* 
AA
* 

AB
* 

 Y* 

Odds Ratio 0 0.4 0.7 0.7 0.8 0.8 0.9 0.9 1 1 1 1.2 1.2 1.2 1.4 1.4 1.5 1.6 1.9 1.9 2.2 2.4 2.6 3.2 3.4 3.6 3.7 4.2 6.9 8.3 

Lower Limit 0 0.1 0.2 0.3 0.3 0.2 0.2 0.3 0.4 0.3   0.4 0.5 0.4 0.5 0.6 0.4 0.7 0.8 0.7 0.2 0.6 0.9 0.7 0.7 1.5 1.2 1.4 2.8 1.5 

Upper Limit 0.1 1.3 1.8 1.7 1.9 3.3 3.1 2.3 2.4 2.7   3.4 3.1 3.5 3.7 3.3 5.4 3.8 4.6 5.3 22 9.5 7.6 16 18 8.3 11 12 17 45 
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Adjusted Odds Ratio 

Reference site: Q  

 

Inclusion criteria:   

GA <33 weeks 

Age at admission less than 4 days 

Survival to 28 days after birth or 

discharge 

         

*Sites significantly different from 

reference site (P<0.05) 

 

Outcome is attributed to the network 

hospital of first admission 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA    

Apgar at 5 minutes SNAP-II Score  

SGA (BW <10
th
 centile for GA) 

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
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Presentation #49a 
Oxygen use at 36 weeks post-menstrual age or death at any time (site comparison) 

 

 
Number of neonates: 3 856 

 

 
Number of neonates: 3 769 
 

 
 
 

 F*  U*  P  
 

M* 
 W   Q   R  AA   Z  AC   S   N   C   H   I   G  L  O   Y   A   B   E   V*  X*  T*  D*  K* 

AB
* 

 J* 
AD
* 

Odds Ratio 0.3 0.4 0.4 0.4 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9 1 1 1.3 1.3 1.4 1.4 1.6 2 2.1 2.4 2.5 2.8 2.9 3 7.2 

Lower Limit 0.1 0.2 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.1 0.3 0.5 0.4 0.5 0.5   0.7 0.3 0.8 0.7 0.5 1.2 1.2 1.4 1.5 1.4 1.6 1.5 2.6 

Upper Limit 0.8 0.8 1.2 1 1.5 1.7 2.1 1.7 1.4 1.5 7 2.7 1.5 1.9 1.7 2.1   2.6 5.1 2.6 3 4.9 3.5 3.6 4.1 4.2 5.4 5 6.1 20 
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 F*  U   W   S   I   M   Q   Z   C   H   P  L AC   J   R   N   G   O   A  AA  AD   X*  B   D*  K*  T*  V*  E  
AB
* 

 Y* 

Odds Ratio 0.3 0.4 0.5 0.7 0.7 0.8 0.8 0.9 0.9 0.9 1 1 1 1 1.3 1.5 1.6 1.6 1.9 2 2.3 2.5 2.5 2.6 2.6 2.7 3 3.7 5.3 9.3 

Lower Limit 0.1 0.1 0.1 0 0.3 0.3 0.3 0.4 0.4 0.3 0.2   0.5 0.4 0.4 0.4 0.6 0.7 0.9 0.7 0.7 1.2 1 1.3 1.1 1.4 1.5 0.8 2.5 2 

Upper Limit 1 1 2.2 13 1.5 2.1 2.3 1.9 1.9 2.4 3.8   2.2 2.5 4.6 6.2 4.1 3.7 4.1 5.7 7.5 5.1 6.8 5.1 6.1 5.5 5.9 16 11 42 
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Adjusted Odds Ratio 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA   Cesarean section 

SGA (BW <10
th
 percentile for GA) 

SNAP-II Score  Apgar at 5 minutes 

 

*Sites significantly different from reference 

site (P<0.05) 

 

Outcome is attributed to the network 

hospital of first admission 

 

 

 

 

 

Reference site: L 

 

Inclusion criteria:   

GA <33 weeks 

Age at admission less than 4 days 

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
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Presentation #49b 
Oxygen use at 28 days after birth or death at any time (site comparison) 

 

 
Number of neonates: 3 856 

 

 
Number of neonates: 3 779 

  

 F*  U   R   P   H   W   Y   Z   M  AC   C  Q AA   A   G   L   S   I   N   E   O   B   X   T*  D*  V*  K* 
AB
* 

 J* 
AD
* 

Odds Ratio 0.2 0.6 0.6 0.7 0.7 0.8 0.9 0.9 0.9 1 1 1 1.1 1.2 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.5 1.9 1.9 2.2 2.2 2.6 3.1 5.3 19 

Lower Limit 0 0.3 0.2 0.3 0.3 0.3 0.2 0.5 0.4 0.5 0.5   0.5 0.6 0.6 0.6 0.2 0.7 0.5 0.5 0.7 0.7 1 1 1.2 1.2 1.2 1.6 2.4 4.8 

Upper Limit 0.5 1.3 1.7 1.7 1.6 1.9 3.6 1.8 1.9 1.9 1.8   2.4 2.3 2.7 2.6 7.4 2.6 3.8 4.3 2.9 3.2 3.5 3.5 4 4 5.3 5.9 11 72 
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 F*  H   U   C   R   W   Z  Q  I   J  AC   L   A   O   T   P   D   K   X   S   M  
 

G* 
 N   E   V* AD   B* 

AA
* 

AB
* 

 Y* 

Odds Ratio 0 0.5 0.6 0.8 0.8 0.9 0.9 1 1 1 1.1 1.2 1.2 1.4 1.5 1.5 1.5 1.8 2 2.1 2.3 2.9 3.2 3.4 3.4 3.5 3.5 4 7 7.8 

Lower Limit 0 0.1 0.2 0.3 0.2 0.2 0.4   0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.4 0.7 0.7 0.8 0.2 0.9 1 0.8 0.7 1.5 0.7 1.2 1.4 2.9 1.4 

Upper Limit 0.2 1.4 1.7 1.9 3.2 3.1 2.1   2.6 2.9 2.6 3.3 3.1 3.8 3.5 5.2 3.6 4.8 4.6 22 6.1 8.3 12 18 7.9 17 10 12 17 42 
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Adjusted Odds Ratio 

Reference site: Q 

 

Inclusion criteria:   

GA <33 weeks 

Age at admission less than 4 days 

 

Outcome is attributed to the network 

hospital of first admission 

 

*Sites significantly different from 

reference site (P<0.05) 

 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA  Apgar at 5 minutes  

SNAP-II Score   

SGA (BW <10
th
 percentile for GA) 

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and may 

not be comparable with other sites. 
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Presentation #50 
Postnatal use of steroids for any indication among neonates with GA <33 weeks at birth† 

 
 Postnatal steroid use (%)   Postnatal steroid use (%) 

Site 
Systemic 
Steroids 
only 

Both 
Inhaled 
Steroids 
only 

Site 
Systemic 
Steroids 
only 

Both 
Inhaled 
Steroids 
only 

A 6.3 0.0 0.0 P 6.3 0.0 0.0 

B 11.1 0.0 0.0 Q 0.0 1.6 0.0 

C 1.3 4.3 16.2 R 2.6 5.3 5.3 

D 4.6 1.3 0.8 S 12.5 12.5 0.0 

E 4.8 0.0 0.0 T 5.0 5.4 3.7 

F 10.1 0.0 0.0 U 5.5 0.7 0.0 

G 14.3 0.0 0.0 V 12.9 0.0 0.3 

H 0.0 4.8 13.1 W 7.0 0.0 0.0 

I 4.4 11.4 5.1 X 19.9 0.4 0.0 

Jᶲ 20.0 0.0 0.0 Y 9.5 0.0 0.0 

K 10.6 1.0 1.0 Z 4.0 0.4 1.1 

L 10.8 0.8 0.8 AA 7.1 0.0 0.0 

M 11.3 0.0 0.0 AB 10.6 0.5 0.0 

N 6.9 0.0 0.0 AC 10.8 0.0 0.0 

O 12.4 2.9 0.0 ADᶲ 45.0 0.0 0.0 

        
    Total 8.5 1.7 2.2 

Total number of neonates = 4 041 
† Percentage of neonates to each network NICU and results are attributed to the original hospital.  
**Note that the bar representing site AD’s steroids use in the graph goes over the upper limit of this 
graph and is not completely shown. Refer to the table for the actual percentage.  

ᶲNote that the criteria for entering neonates with GA <33 in the CNN dataset are not the same for 
sites J and AD and thus, the rates may not be comparable with other sites. 
COMMENTS:  Specific criteria for these treatments in each hospital are not documented here.  
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Presentation #50a 
Postnatal use of steroids for treatment of BPD among neonates with GA <33 weeks at birth† 

 
 Postnatal steroid use (%)   Postnatal steroid use (%) 

Site 
Systemic 
Steroids 
only 

Both 
Inhaled 
Steroids 
only 

Site 
Systemic 
Steroids 
only 

Both 
Inhaled 
Steroids 
only 

A 3.4 0.0 0.0 P 3.1 0.0 0.0 

B 2.8 0.0 0.0 Q 0.0 1.6 0.0 

C 0.3 3.0 17.2 R 0.0 5.3 5.3 

D 0.5 0.0 0.8 S 0.0 12.5 0.0 

E 4.8 0.0 0.0 T 2.4 5.0 3.4 

F 0.0 0.0 0.0 U 0.0 0.7 0.0 

G 3.6 0.0 0.0 V 0.8 0.0 0.3 

H 0.0 2.4 15.5 W 5.3 0.0 0.0 

I 2.5 10.8 5.7 X 11.2 0.4 0.0 

Jᶲ 18.6 0.0 0.0 Y 9.5 0.0 0.0 

K 3.9 0.0 1.9 Z 1.5 0.4 1.1 

L 5.0 0.8 0.0 AA 2.9 0.0 0.0 

M 5.7 0.0 0.0 AB 4.5 0.5 0.0 

N 3.5 0.0 0.0 AC 2.8 0.0 0.0 

O 4.8 2.9 0.0 ADᶲ 25.0 0.0 0.0 

        
    Total 3.2 1.4 2.4 

Total number of neonates = 4 041 
† Percentage of neonates to each network NICU and results are attributed to the original hospital.  

ᶲNote that the criteria for entering neonates with GA <33 in the CNN dataset are not the same for 
sites J and AD and thus, the rates may not be comparable with other sites. 
COMMENTS:  Specific criteria for these treatments in each hospital are not documented here.  
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Presentation #50b 
Postnatal use of systemic steroids for hypotension among neonates with GA <33 weeks at birth† 

 

Site 
Postnatal systemic 
steroids use (%) 

 

Site 
Postnatal systemic 
steroids use (%) 

A 2.3 P 1.6 

B 5.6 Q 0.0 

C 0.7 R 0.0 

D 2.4 S 12.5 

E 4.8 T 1.0 

F 1.1 U 2.1 

G 9.5 V 11.8 

H 0.0 W 1.8 

I 4.4 X 9.8 

Jᶲ 0.0 Y 0.0 

K 5.8 Z 0.7 

L 3.3 AA 0.0 

M 4.8 AB 5.5 

N 3.5 AC 3.8 

O 5.7 ADᶲ 20.0 

    
  Total 4.1 

Total number of neonates = 4 041 
† Percentage of neonates to each network NICU and results are attributed to the original hospital.  

ᶲNote that the criteria for entering neonates with GA <33 in the CNN dataset are not the same for 
sites J and AD and thus, the rates may not be comparable with other sites. 
COMMENTS:  Specific criteria for these treatments in each hospital are not documented here.  
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Presentation #51a 
Retinopathy of prematurity among neonates with BW <1000g who survived beyond 6 

weeks 
 

A. <750g 

 
For site B, among those neonates with eye exams, none was diagnosed with ROP, so the 
incidence is zero. There were no neonates in site Y in this BW category.  
 
B. 750-999g  

 
Note that for sites E, N and S, among those neonates with eye exams, none was diagnosed 
with ROP, so the incidence is zero.  
  
*Neonates who were transferred to non-participating CNN units are not captured here. 
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Presentation #51b  
Retinopathy of prematurity among neonates with BW <1500g and who had eye 

exams* 
 
C. 1000-1249g (Note that no sites had neonates diagnosed with Stage 4/5 ROP in this BW 
category.) 

 
Note that for sites E, I, L, N, S, and Y, among those neonates with eye exams, none was diagnosed 
with ROP, so the incidence is zero.  

 
D. 1250-1499g  

 
Note that for site B, F, I, N, Q, S, and Y, among those neonates with eye exams, none were 
diagnosed with ROP, so the incidence is zero. There were no neonates in sites R and AD in this BW 
category. 
COMMENTS:  Not all centers have data on neonates in each BW category.   
*Only neonates with eye exams performed were included in this presentation because eye 
exams were not performed for large percentage of neonates in these BW categories. 
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Presentation #52 

Treatment for retinopathy of prematurity among neonates with BW <1000g (who had 
eye exams) 

A. <750g 

 

For sites A, E, N, P, R, and S, none of the neonates received treatment. For site B, no 
neonates were diagnosed with ROP for this BW subgroup. There were no neonates in site Y 
in this BW category. 
  
B. 750-999g  

 
For sites B, C, F, I, J, P, U, W, Y, and AD, none of the neonates received treatment. For 
sites E, N, and S, no neonates were diagnosed with ROP for this BW subgroup.  
   
COMMENTS:  Not all centers have data on neonates in each BW category.  Treatment 
includes Anti-VEGF therapy, surgery or both. 
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Presentation #53 
Retinopathy of prematurity stage 3 and higher (site comparison) 

 

 
Number of neonates: 1 604 

 

 
Number of neonates: 1 495 

 
 
 
 
 
 
 
 

  

 B  N P S Y  W   I   C   A   J   Q   F  AB   E   M   X  L  H   K  AA   U  AC   D   G   O   Z   T   V  
AD
* 

 R* 

Odds Ratio 0 0 0 0 0 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.7 0.8 0.8 1 1 1.1 1.1 1.2 1.4 1.4 1.5 1.6 1.6 1.6 1.7 2.3 5.5 6.3 

Lower Limit           0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.3   0.2 0.3 0.3 0.4 0.3 0.5 0.4 0.5 0.5 0.6 0.8 1.2 1.4 

Upper Limit           1.9 1.5 1.6 2 2.7 3 3.6 2.7 7.3 2.9 2.9   4.9 5.1 5.3 4.8 6.5 4.2 5.8 5.6 5 5.1 6.9 25 29 

0 

1 

2 

3 

4 

5 

6 

7 

Site 

Crude Odds Ratio 

B N P S Y W  I   J   C   A  
 

AC  
 K   F  

 
AB  

 Q   T  L  D   Z   X   H   V   O   E   M   U  
 

AD  
 

AA  
 G   R* 

Odds Ratio 0 0 0 0 0 0 0.3 0.3 0.4 0.6 0.6 0.7 0.7 0.7 0.8 0.8 1 1 1.1 1.3 1.4 1.6 1.7 1.8 2 2 2.9 3 4.2 16 

Lower Limit             0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2   0.3 0.3 0.4 0.3 0.5 0.4 0.1 0.5 0.5 0.6 0.5 1 2.7 

Upper Limit             1.4 1.9 1.7 3.1 3.5 3.6 4.4 3 5 2.8   3.3 3.8 4.5 7.5 5.5 7 23 8.5 8.5 15 16 19 96 

0 

1 

2 

3 

4 

5 

6 

7 

Site 

Adjusted Odds Ratio 

Reference site: L 

Inclusion criteria:   

GA < 33 weeks  Screened for ROP 

Age at admission less than 4 days 

 

Outcome is attributed to the network 

hospital of first admission 

 

All the neonates who meet the criteria in sites 

B, N, P, S, and Y did not have retinopathy 

of prematurity stage 3 and higher (Odds 

Ratio: 0) 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA   

SGA (BW <10
th
 centile for GA) 

 

*Sites significantly different from reference 

site (P<0.05) 

 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
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Presentation #54 
Laser/Anti-VEGF blocker therapy for retinopathy of prematurity (site comparison) 

 
Number of neonates: 1 660 
 

 
Number of neonates: 1 658 
 

 

  

B  N P S Y W E  C   U   I   X   A  AC  L  D  AB   W   J   Q   G   M   H   K   O   Z   F   R  AA   V  AD   T* 

Odds Ratio 0 0 0 0 0 0 0 0.2 0.5 0.6 0.6 0.8 0.9 1 1.1 1.1 1.2 1.3 1.5 1.5 1.6 1.8 1.9 2.1 2.2 2.4 2.9 3 4.2 5.8 6 

Lower Limit               0 0 0.1 0.1 0.1 0.1   0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.4 0.4 0.4 0.2 0.5 0.9 0.9 1.3 

Upper Limit               2.6 5.6 4.4 3.7 5.9 6.9   5.6 7 8.7 9.7 11 11 9.2 13 14 12 11 15 35 19 19 38 27 

0 

1 

2 

3 

4 

5 

6 

7 

Site 

Crude Odds Ratio 

Reference site: L 

 

Inclusion criteria:   

GA <33 weeks  Screened for ROP 

Age at admission less than 4 days 

 

Outcome is attributed to the network 

hospital of first admission 

 

All the neonates who meet the criteria in 

sites E, B, N, P, S and Y were not treated 

(Odds Ratio: 0) [No neonates had ROP 

grade 3 or higher in sites B, N, P, S and Y] 

 

Significant predictors identified by 

multivariate analysis and adjusted for: 

GA SGA (BW <10
th
 centile for GA)  

  

*Sites significantly different from reference 

site (P<0.05) 

 

Refer to presentations #23 and #24 for the 

actual numbers of therapy for retinopathy 
of prematurity. 
 

Sites J and AD have different criteria for 

entering neonates in the CNN dataset, and 

may not be comparable with other sites. 
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Presentation 55a 
Benchmarking for sites which contributed all eligible admission with GA < 33 weeks 

Parameter / Site rank 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

  Lowest Median 

According to total number of neonates                

SNAPII-PE adjusted mortality rates (%) W S Q U R T L Y P M B E A AA 

Early onset sepsis rate (%) L V AA T W P N G M I D B U O 

Late onset sepsis rate  (SNAPII-PE adjusted) 
(%) 

S Q E R M H P B F N T AB C AC 

Late onset sepsis /1000 patient days S E Q M P C AB R H F AC N B U 

Death or at least one of major morbidities (%) S Q E N P M F U H G R B AA O 

Among neonates <33 weeks                

Non-receipt of antenatal steroid (%) S N O X D A C U E I L M Q AC 

Surgical ligation of PDA for neonates with 
PDA (%) 

S
†
 AA B N Y Z M H L C U P AB V 

Stage 2 or 3 NEC (adjusted odds ratio)1 E R S U Y F Q B K P I C AC H 

Stage 3-5 ROP (adjusted odds ratio)2 B N P S Y W I C A AC K F AB Q 

Oxygen use at 36 wks (adjusted odds ratio)3 F U M I W H C Q AC Z N S L P 

VE or PEC (adjusted odds ratio)4 P S U N R X Q I AC G W T L D 

Use of systemic steroids (%) Q Z E H C D U A P N W AA R Y 

SNAPII-PE adjusted mortality for < 33 wks 
GA (%) 

R W Y S U Q E T L O M P Z B 

Death or at least one of major morbidities (%) Q U P R M S F AC Z C N E H Y 

Among neonates < 1500g               

Non-receipt of antenatal steroid (%) E S R O H N I U X D C A P AC 

Surgical ligation of PDA for neonates with 
PDA (%) 

S
†
 AA B N Y Z M H C L U P AB V 

Stage 2 or 3 NEC (adjusted odds ratio)1 B U E S Y R F K Q I P C H AC 

Stage 3-5 ROP (adjusted odds ratio)2 P S Y B N W I F C A AC K AB Q 

Oxygen use at 36 wks (adjusted odds ratio)3 F I U M W H Q C AC Z N G S L 

VE or PEC (adjusted odds ratio)4 P S U R X AC I N Q T L A D O 

Use of systemic steroids (%) Q E N C D Z P H A W U AA R K 

SNAPII-PE adjusted mortality for <1500g (%) W Y S U Q E T L R O Z P B M 

Death or at least one of major morbidities (%) Q U P C M F AC R I S Z L E N 
 

† None of the infants in Site S had PDA. 
 

Variables adjusted for (selected based on univariate association and varied with outcomes) 
1 Stage 2 or 3 NEC – GA, SGA (BW <10th centile for GA) 
2 Stage 3-5 ROP – GA, SNAP II Score 
3 Oxygen use at 36 wks – GA, Apgar at 5 minutes, SNAP-II Score, Cesarean section, SGA 
(BW <10th centile for GA) 
4 VE or PEC – GA, Gender, Apgar at 5 minutes, SNAP-II Score, Outborn 
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Presentation #55a (continued) 

Benchmarking for sites which contributed all eligible admission with GA < 33 weeks 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 Parameter / Site rank 

Median Highest   

               According to total number of neonates 

G O Z C H N AC D AB I X V F K SNAPII-PE adjusted mortality rates (%) 

A Q C H X Z AB AC E F K R S Y Early onset sepsis rate (%) 

Y Z U O V X AA L G D K I A W 
Late onset sepsis rate (SNAPII-PE adjusted) 
(%) 

A V I O L Z G X W AA D K T Y Late onset sepsis /1000 patient days 

Z I T L AC Y C X D AB K V W A Death or at least one of major morbidities (%) 

              Among neonates <33 weeks  

T V Z B H W P R AB AA G K F Y Non-receipt of antenatal steroid (%) 

D AC K T W X O Q G A F R I E 
Surgical ligation of PDA for neonates with 
PDA (%) 

AA M D V A T AB Z O N X L W G Stage 2 or 3 NEC (adjusted odds ratio)1 

T L D Z X H V O E M U AA G R Stage 3-5 ROP (adjusted odds ratio)2 

G R O K A AA X D B V T E AB Y Oxygen use at 36 wks (adjusted odds ratio)3 

A O F AB C M Z H V K B Y AA E VE or PEC (adjusted odds ratio)4 

F T AC AB B M K L V G O I X S Use of systemic steroids (%) 

A AC C H AA V G D F X AB I N K 
SNAPII-PE adjusted mortality for < 33 wks 
GA (%) 

I W L G AA A V X B O T D AB K Death or at least one of major morbidities (%) 

              Among neonates < 1500g 

V T L Z Q W M B AB G AA F K Y Non-receipt of antenatal steroid (%) 

D K T W AC X O Q G A R F I E 
Surgical ligation of PDA for neonates with 
PDA (%) 

M T D V AA A N AB Z O L G W X Stage 2 or 3 NEC (adjusted odds ratio)1 

T L D Z X H V O E U M AA G R Stage 3-5 ROP (adjusted odds ratio)2 

P O R K B A D AA X V T E AB Y Oxygen use at 36 wks (adjusted odds ratio)3 

G M AB F C W V K B H Z AA E Y VE or PEC (adjusted odds ratio)4 

T AB F AC L V M B G O I X Y S Use of systemic steroids (%) 

AC C A N G F D AA X H I V AB K SNAPII-PE adjusted mortality for <1500g (%) 

W O A X T V G B D H K AA AB Y Death or at least one of major morbidities (%) 
 
Variables adjusted for (selected based on univariate association and varied with outcomes) 
1 Stage 2 or 3 NEC – GA, SGA (BW <10th centile for GA) 
2 Stage 3-5 ROP – GA, SNAP II Score 
3 Oxygen use at 36 wks – GA, Apgar at 5 minutes, SNAP-II Score, Cesarean section, SGA 
(BW <10th centile for GA) 
4 VE or PEC – GA, Gender, Apgar at 5 minutes, SNAP-II Score, Outborn 
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Presentation #55b 
Benchmarking for sites which contributed all eligible admission with GA < 29 weeks 

Parameter / Site rank 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

  Lowest Median 

According to total number of neonates            
   

Non-receipt of antenatal steroid (%) S AD E P R Y O I H D C X L N U 

Surgical ligation of PDA for 
neonates with PDA (%) 

S
†
 AA B N Y Z H J M AD C L U V P 

Stage 2 or 3 NEC (adjusted odds 
ratio)1 

U E S Y R B P Q H F K I V D C 

Stage 3-5 ROP (adjusted odds ratio)2 P S Y B N W I J F A C AC K AB T 

Oxygen use at 36 wks  
(adjusted odds ratio)3 

F M I U AC H L Q C W J Z N K P 

VE or PEC (adjusted odds ratio)4 P S Y U J AC Q X I T M N A R F 

Use of systemic steroids (%) Q N D C Z H K E A R U P AB J V 

SNAPII-PE adjusted mortality (%) R W Y S Q U AD E P O M T L Z G 

Death or at least one of major 
morbidities (%) 

Q Y N U C I AC H P L R F E O Z 

 

† None of the infants in Site S had PDA. 
 
Variables adjusted for (selected based on univariate association and varied with outcomes) 
1 Stage 2 or 3 NEC – GA, SGA (BW <10th centile for GA) 
2 Stage 3-5 ROP – GA, SNAP II Score 
3 Oxygen use at 36 wks – GA, Apgar at 5 minutes, SNAP-II Score, Cesarean section, SGA 
(BW <10th centile for GA) 
4 VE or PEC – GA, Gender, Apgar at 5 minutes, SNAP-II Score, Outborn 
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Presentation 55b (continued) 
Benchmarking for sites which contributed all eligible admission with GA <29 weeks 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Parameter / Site rank 

Median Highest   

 
   

          According to total number of neonates 

B Q T M Z V AC G J A W AA AB K F Non-receipt of antenatal steroid (%) 

AB D K T AC X Q O A G F R W I E 
Surgical ligation of PDA for 
neonates with PDA (%) 

M J A AB AD T AC N Z O G AA W L X 
Stage 2 or 3 NEC (adjusted odds 
ratio)1 

Q D L Z U X H V O E M AD AA G R Stage 3-5 ROP (adjusted odds ratio)2 

G AA O R E B AD D A X V T AB S Y 
Oxygen use at 36 wks  
(adjusted odds ratio)3 

D L K AD G O C AB W V B H Z E AA VE or PEC (adjusted odds ratio)4 

AA F T L W O AC I Y G M B X AD S Use of systemic steroids (%) 

B C N A D F J AA X AC H AB V I K SNAPII-PE adjusted mortality (%) 

K V M A D X G J B AD W T AB AA S 
Death or at least one of major 
morbidities (%) 

 

Variables adjusted for (selected based on univariate association and varied with outcomes) 
1 Stage 2 or 3 NEC – GA 
2 Stage 3-5 ROP – GA, SNAP II Score, SGA (BW <10th centile for GA) 
3 Oxygen use at 36 wks – GA, Apgar at 5 minutes, SNAP-II Score, SGA (BW <10th centile 
for GA) 
4 VE or PEC – GA: Cesarean section, Apgar at 5 minutes, SNAP-II Score, Outborn 
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Presentation #56 

Discharge destination 

 
 GA (completed weeks)  

 < 25 25-26 27-28 29-30 31-32 33-34 35-36 >37 Total 

Home 
N 66 238 283 377 594 1100 1123 2781 6562 

% 24.7 42.5 39.1 37.0 40.4 51.6 54.0 52.5 48.4 

Community hospital 
N 30 176 321 537 743 794 358 466 3425 

% 11.2 31.4 44.4 52.7 50.5 37.3 17.2 8.8 25.3 

Tertiary hospital 
N 18 12 15 11 18 27 24 203 328 

% 6.7 2.1 2.1 1.1 1.2 1.3 1.2 3.8 2.4 

Died 
N 115 89 55 29 24 35 38 91 476 

% 43.1 15.9 7.6 2.8 1.6 1.6 1.8 1.7 3.5 

Palliative care 

(home/other institute) 

N 0 0 2 1 2 0 4 14 23 

% 0.0 0.0 0.3 0.1 0.1 0.0 0.2 0.3 0.2 

Another inpatient area in 

hospital 

N 15 43 43 62 87 175 531 1733 2689 

% 5.6 7.7 6.0 6.1 5.9 8.2 25.5 32.7 19.8 

Out of country discharge 
N 1 2 2 2 2 0 1 4 14 

% 0.4 0.4 0.3 0.2 0.1 0.0 0.1 0.1 0.1 

Total included 
N 245 560 721 1019 1470 2131 2079 5292 13517 

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Moribund (Death) N Data not available in detail for these infants 28 

Discharge destination 

missing  
N         2 

GA missing N         2 

Total N         13 549 
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Presentation #57 

Support at discharge 

 
 GA (completed weeks)  

 < 25 25-26 27-28 29-30 31-32 33-34 35-36 >37 Total 

Total available N 245 560 721 1019 1470 2131 2079 5294 13519 

Oxygen 
N 58 183 120 91 74 55 49 183 813 

% 23.7 32.7 16.6 8.9 5.0 2.6 2.4 3.5 6.0 

Monitor 
N 60 209 342 522 690 720 418 1015 3976 

% 24.5 37.3 47.4 51.2 46.9 33.8 20.1 19.2 29.4 

Enterostomy 
N 2 7 4 3 5 9 7 30 67 

% 0.8 1.3 0.6 0.3 0.3 0.4 0.3 0.6 0.5 

Gavage 
N 42 190 309 511 684 673 320 503 3232 

% 17.1 33.9 42.9 50.2 46.5 31.6 15.4 9.5 23.9 

Tracheostomy 
N 0 2 1 1 1 1 1 5 12 

% 0.0 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Gastrostomy 
N 1 4 2 5 5 2 4 18 41 

% 0.4 0.7 0.3 0.5 0.3 0.1 0.2 0.3 0.3 

Ventilation 
N 7 10 2 4 4 7 6 59 99 

% 2.9 1.8 0.3 0.4 0.3 0.3 0.3 1.1 0.7 

CPAP 
N 3 10 17 12 16 8 4 11 81 

% 1.2 1.8 2.4 1.2 1.1 0.4 0.2 0.2 0.6 

Breast milk only 
N 26 124 222 354 477 659 559 1653 4074 

% 10.6 22.1 30.8 34.7 32.5 30.9 26.9 31.2 30.1 

Formula only 
N 46 120 179 207 292 477 519 1205 3045 

% 18.8 21.4 24.8 20.3 19.9 22.4 25.0 22.8 22.5 

Both breast milk and 

formula 

N 44 200 225 396 624 868 881 1976 5214 

% 18.0 35.7 31.2 38.9 42.5 40.7 42.4 37.3 38.6 

Total available N 245 560 721 1019 1470 2131 2079 5294 13519 

Missing  N         30 

Total N         13549 
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G.  Duration of Support & Length of Stay 
 
 
 
 
 

Analyses based on number of neonates with GA < 33 weeks who were admitted 
within 4 days of birth and discharged home from network hospitals (excluding major 
congenital anomalies). 1 459 neonates were included in the analysis after excluding 6 
neonates who had missing data on duration of support. 
 
Out of total 4 041 neonates whose GA < 33, 1 558 neonates were discharged home. 
Out of those 1 558 neonates who were discharged home, 1 465 neonates were 
admitted within 4 days of birth and did not have any major congenital anomalies. 
Out of those 1 465 neonates, 6 neonates were missing data on duration of support. 
 

For presentations #59, #64 and #66, analyses are based on the number of neonates whose 

GA were < 29 weeks and admitted within 4 days of birth (including all discharge 

destinations and excluding major congenital anomalies). After excluding 6 neonates who had 

missing data on duration of support, 1 444 neonates were included in the analysis.  
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Presentation #58 
 

Days of invasive mechanical ventilation* (GA <33 weeks) 
 
Inclusion:  
1.  GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals** 
4. No major congenital anomalies 
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 44.0 2.5 0 33 43.5 54 93 
25-26 225 23.6 1.3 0 9 21 35 90 

27-28 267 7.5 0.7 0 0 2 8 69 
29-30 355 2.0 0.2 0 0 0 2 46 
31-32 554 0.6 0.1 0 0 0 0 48 

Total included 1459 7.5 0.4 0 0 1 6 93 

 
*Invasive mechanical ventilation = any of high frequency ventilation or intermittent positive 
pressure ventilation 
**Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

<25 25-26 27-28 29-30 31-32 

M
ec

h
an

ic
al

 v
en

ti
la

ti
o

n
 d

ay
s 

Gestational age (completed weeks) 

Box plot for days of mechanical ventilation 



G.  Duration of Support & Length of Stay 

99 

Presentation #59 
 

Days of invasive mechanical ventilation* (GA < 29 weeks) 
 
Inclusion: 

1. GA <29 weeks 
2. Admitted within 4 days of birth to CNN hospital 
3. No major congenital anomalies 
4. Discharge destination - ANY 

 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 242 25.5 1.6 0 3 19 42 95 
25-26 528 20.0 0.9 0 5 14 30 140 

27-28 674 7.0 0.5 0 0 2 8 86 

Total included 1444 14.9 0.5 0 1 6 23 140 

 
*Invasive mechanical ventilation = any of high frequency ventilation or intermittent positive 
pressure ventilation 
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Presentation #60 
 

Days of CPAP (GA < 33 weeks)  
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals* 
4. No major congenital anomalies 
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 22.9 2.3 0 11 18.5 32 87 

25-26 225 24.4 1.1 0 12 22 35 81 
27-28 267 18.2 0.9 0 5 16 28 72 

29-30 355 6.4 0.5 0 1 3 7 54 
31-32 554 1.9 0.1 0 0 1 2 35 

Total included 1459 10.3 0.4 0 1 3 16 87 

 
*Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #61 
 

Days of any respiratory support* (GA < 33 weeks) 
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals**  
4. No major congenital anomalies 
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 109.6 4.3 34 87 104 132 191 
25-26 225 85.2 2.4 2 61 78 102 222 

27-28 267 46.5 1.8 1 26 42 64 206 
29-30 355 14.0 0.9 0 2 6 20 87 

31-32 554 4.0 0.4 0 0 2 4 119 

Total included 1459 30.9 1.0 0 2 9 51 222 

 
*Any respiratory support = any of HFV, IPPV, NI ventilation, CPAP, high flow or oxygen 
**Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #62 

 
Days of oxygen support (GA < 33 weeks) 

 
Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals* 
4. No major congenital anomalies  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 99.1 5.3 0 75 97 129 191 
25-26 225 70.4 2.9 0 38 64 96 222 

27-28 267 31.0 2.0 0 4 21 47 206 
29-30 355 6.8 0.7 0 0 1 5 83 

31-32 554 2.2 0.3 0 0 0 2 115 

Total included 1459 22.9 1.0 0 0 3 31 222 

 
*Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #63 
 

Days of TPN (GA < 33 weeks) 
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals* 
4. No major congenital anomalies  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 43.2 3.0 0 28 36 54 133 
25-26 225 31.9 1.5 0 17 27 40 131 
27-28 267 20.6 0.9 0 11 17 27 118 

29-30 355 13.1 0.6 0 7 10 16 103 
31-32 554 6.8 0.3 0 0 6 9 63 

Total included 1459 16.2 0.5 0 6 11 21 133 

 
*Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #64 
 

Days of TPN (GA < 29 weeks) 
 

Inclusion: 
1. GA <29 weeks 
2. Admitted within 4 days of birth to CNN hospital 
3. No major congenital anomalies 
4. Discharge destination - ANY  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 242 25.4 1.7 0 2 22 38 149 

25-26 528 27.9 1.0 0 14 23.5 36 191 
27-28 674 20.0 0.7 0 10 15 25 152 

Total included 1444 23.8 0.6 0 11 18 31 191 
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Presentation #65 
 

Days of UV catheter use (GA < 33 weeks) 
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals*  
4. No major congenital anomalies  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 7.5 0.6 0 5 7 11 19 

25-26 225 6.0 0.3 0 2 6 10 17 
27-28 267 4.0 0.3 0 0 3 7 17 

29-30 355 2.1 0.2 0 0 0 4 15 
31-32 554 1.0 0.1 0 0 0 0 14 

Total included 1459 2.8 0.1 0 0 0 6 19 

 
*Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #66 
 

Days of UV catheter use (GA < 29 weeks) 
 

Inclusion: 
1. GA <29 weeks 
2. Admitted within 4 days of birth to CNN hospital 
3. No major congenital anomalies 
4. Discharge destination - ANY  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 242 5.7 0.3 0 1 5 9 19 
25-26 527 6.0 0.2 0 3 6 9 19 

27-28 674 4.9 0.2 0 0 4 8 17 

Total included 1443 5.5 0.1 0 1 5 9 19 
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Presentation #67 
 

Days of IV catheter* use (GA < 33 weeks) 
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals**  
4. No major congenital anomalies  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 46.1 3.3 0 31 41 58 156 

25-26 225 34.6 1.5 0 19 30 43 135 
27-28 267 21.2 1.0 0 10 18 29 115 

29-30 355 13.8 0.7 0 7 11 17 112 
31-32 554 8.0 0.3 0 4 7 10 76 

Total included 1459 17.4 0.5 0 6 11 24 156 

 
*IV catheter = any of Surgical CVL, PICC, or PIV 
**Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #68 
 

Length of stay (GA < 33 weeks) 
 

Inclusion:  
1. GA < 33 weeks 
2. Admission within 4 days of birth to CNN hospital 
3. Discharged home from network hospitals*  
4. No major congenital anomalies  
 

 
 

GA at birth (completed 
weeks) 

# of 
neonates 

Mean 
Std 
Error 

Min 
1st 
Quartile 

Median 
3rd 
Quartile 

Max 

<25 58 129.4 2.9 100 114 125.5 141 191 
25-26 225 109.1 2.0 26 90 104 120 222 

27-28 267 80.1 1.4 27 65 77 93 206 
29-30 355 54.5 0.9 12 43 52 65 133 
31-32 554 34.1 0.6 4 25 32 40 128 

Total included 1459 62.8 0.9 4 35 54 84 222 

 
*Data shown apply to neonates discharged home from network hospitals (data for neonates 
transferred to other hospitals are presently unavailable) 
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Presentation #69 

Hypoxic Ischemic Encephalopathy 
 

  Sarnat’s staging of HIE on 

admission 
 

  Stage 

3 

Stage 

2 

Stage 

1 

Unknown 

stage 
Total 

Hypothermia 

treatment 

Yes 78 96 53 11 238 

No 27 48 95 140 310 

Unknown 2 2 1 2 7 

 Total 107 146 149 153 555 

 

Reason for not receiving hypothermia treatment* 

Reason Number 

Chromosomal anomalies 4 

Major congenital anomalies 7 

Weight < 2000g or GA < 35 weeks 34 

Extreme condition 17 

Head trauma or intracranial hemorrhage 5 

Mild HIE 89 

Unit policy 38 

Health care team preference 8 

Delayed transfer 27 

Parental request 0 

Unknown 124 

*One neonate can have more than one reason. 

 

Time of admission 

Time Number  

<6 hours from birth 331 

6 – 12 hours from birth 110 

>12 hours from birth 98 

Total** 539 

**16 infants are missing either time of birth or time of admission. 
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Presentation #69 (continued) 

Hypoxic Ischemic Encephalopathy 
For neonates who received hypothermia (N=238) 

 
Characteristics  N  Results 

Method 238 Selective head 3 (1%) 

Whole body cooling 235 (99%) 

Target temperature 238 < 330C 2 (1%) 

33-340C 192 (81%) 

33.5-34.50C 35 (15%) 

34-350C 3 (1%) 

34.5-35.50C 2 (1%) 

Unknown 4 (2%) 

Seizures at initiation 238  103 (43%) 

Seizures at completion 238  22 (9%) 

Side effects during hypothermia 216 Hypotension 88 (41%) 

211 Thrombocytopenia 64 (30%) 

213 Coagulopathy 73 (34%) 

207 Persistent metabolic acidosis 53 (26%) 

Death 238  38 (16%) 

 
 

Encephalopathy stage At the end of hypothermia  

Stage 1 Stage 2 Stage 3 Unknown Total 

At the start of 
hypothermia 

Stage 1 23 1 1 5 30 

Stage 2 54 28 11 19 112 

Stage 3 11 17 34 9 71 

Unknown 0 1 0 24 25 

 Total 88 47 46 57 238 
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Presentation #69 (continued)  
Hypoxic Ischemic Encephalopathy 

For neonates* who received hypothermia (N=235) 
 

Characteristics  
N Mean SD Min 1st Q Median 3rd Q Max 

Outside of 
recommendation 

Time taken to 
achieve target 

Timing** of 
hypothermia 
(in hours) 

Initiation  
226 4.7 5.4 0.0 1.4 3.8 5.8 46.1 

After 6 hours  
48 (21%) 

 

Target temp 
achieved  217 7.5 10.0 0.4 3.4 5.1 7.7 78.7 

After 10 hours  
27 (12%) 

After 4 hours of 
initiation 
28 (13%) 

Age at re-
warming  

230 70.3 18.1 5.6 72.7 75.5 77.7 124.5 
After 78 hours  

48 (21%) 

Re-warming started 
>72 hours after 

initiation 
36 (17%) 

Age at return of 
temp to normal 

215 86.7 27.4 13.9 81.2 85.7 90.5 343.8 
After 86 hours  

105 (49%) 

Took >8 hours to 
return temperature to 

normal after starting re-
warming 

137 (64%) 

Temperature 
during 
hypothermia 

Lowest temp 
during 
hypothermia 

235 32.6 0.9 25.1 32.3 32.7 33.1 36.0 
Lowest temp < 32.5C  

70 (30%) 

 

Highest temp 
during 
hypothermia 

235 34.4 0.9 33.0 33.8 34.1 34.7 41.0 
Highest temp > 35.5C  

18 (8%) 

 

*Infants with time at initiation > 72 hours were excluded. 
**All timing calculated from time of birth in hours of age. 
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I. Trend Analyses over last 3 years 
 
 
This section includes trend analyses in the last 3 years (2009-11) for specific outcomes for 
neonates <33 weeks GA in network hospitals.  The number of neonates included in these 
analyses is described in the following table for reference. 
 
Number of neonates by admission year and GA 

 GA 

Year 23 24 25 26 27 28 29 30 31 32 

2009 68 172 284 280 358 407 478 578 662 832 

2010 82 172 270 333 388 371 480 611 678 788 

2011 101 166 242 318 332 391 467 553 643 828 

 
 
 
1. Neonates in the participating hospitals: Admission status:  
 

  All infants Infants with GA<33 weeks 

Year 
Number 

of 
Hospitals 

Total 
Number of 
Neonates* 

Inborn  
(%) 

Outborn  
(%) 

Number of 
Neonates* 

with GA<33 

Inborn  
(%) 

Outborn  
(%) 

2009 26 13 109 
10364  

(79.5%) 
2678  

(20.5%) 
3 273 

2719 
(83.1%) 

554 
(16.9%) 

2010 27 13 147 
10662  

(81.1%) 
2485  

(18.9%) 
3 383 

2824 
(83.5%) 

559  
(16.5%) 

2011 30 13 548 
10972  

(81.0%) 
2576  

(19.0%) 
4 040 

3460  
(85.6%) 

580 
(14.4%) 

 

 
 
*total number of neonates excluding those who are missing admission status 
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2. Survival rate:  
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks: 
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3. Late onset sepsis (with at least one infection) among neonates who survived 
beyond 2 days after birth 
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks: 
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4. Surgical ligation of PDA  
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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5. Ventricular enlargement: (among neonates who received ultrasound exams) 
 
a. 23-26 weeks: 

 
 
b_1. Birth weight less than 800g:  

 
 
b_2. Birth weight less than 1000g 
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6. Parenchymal echogenicity: (among neonates who received ultrasound exams) 
 
a. 23-26 weeks:  

 
 
b_1. Birth weight less than 800g:  

 
 
b_2. Birth weight less than 1000g 
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7. NEC: 

 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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8. Stage 3, 4 and 5 ROP: (among neonates who received eye exams) 
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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9. Oxygen use at 36 weeks (among neonates who survived beyond 36 weeks PMA): 
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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10. Postnatal systemic steroids use for BPD 
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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11. Therapy for ROP (among neonates who received eye exams) 
 
a. 23-26 weeks: 
 

 
 
b. 27-32 weeks:  
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J. Conclusions 
  
 
The Canadian Neonatal Network™ was established in 1995.  The number of NICUs 
participating in the national database has continued to increase.  As of October 2012, there 
were 30 hospitals participating in data collection across the country.   
 
The data demonstrate continuing variations in risk-adjusted outcomes and practices, and 
provide benchmarking information for Canadian NICUs.  Individual hospitals have the 
opportunity to review their outcomes and launch strategies to make improvements to the 
care provided.   
 
CNN researchers continue to utilize the database and produce many publications that will 
have significant impact on neonatal care and policy in Canada and internationally.  CNN will 
continue to produce NICU population-based data on outcomes and practices, and apply 
quality improvement strategies. 
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K. CNN publications for 2011 
 
 
 

Manuscripts 
 

1) Lodha A, Zhu Q, Lee SK, Shah PS. Neonatal outcomes of preterm infants in breech 
presentation according to mode of birth in Canadian NICUs. Postgrad Med J. 2011; 87(1025): 
175-9  

2) Binet ME, Bujold E, Lefebvre F, Tremblay Y, Piedboeuf B, Canadian Neonatal Network. 
Role of gender in morbidity and mortality of extremely premature neonates. American 
Journal of Perinatology. 2011 Aug 4 [epub ahead of print] 

3) Sgro M, Shah PS, Campbell D, Tenuta A, Shivananda S, Lee SK. Early Onset Neonatal 
Sepsis and Meningitis in Canadian Neonatal Intensive Care Units. J Perinatol. 2011 
Dec;31(12):794-8.  

4) Shah PS, Sankaran K, Aziz K, Allen AC, Seshia M, Ohlsson A, Lee SK and the Canadian 
Neonatal Network.  Changes in the outcomes of preterm infants of < 29 weeks gestational 
age born during 1996 to 1997 and 2006 to 2007 in Canada – a cause for concern? Journal of 
Perinatology. 2011 May 19 [epub head of print] 

5) Bassil K, Shah PS, Barrington KJ, da Silva O, Harrison A, Lee SK and the Canadian 
Neonatal Network. Changing epidemiology and outcomes of preterm twins and triplets in 
Canada – 2003-2008. Am J Perinatol 2011 Aug 1. [Epub ahead of print]. 

6) Shah PS, Ye XY, Synnes A, Rouvinez-Bouali N, Yee W, Lee SK and the Canadian Neonatal 
Network. Prediction of survival without morbidity for infants born at <33 weeks gestational 
age: a user friendly graphical tool. E publication in Arch Dis Child Fetal Neonat Ed 2011, 
Sept 8. 

7) Kanungo J, James A, Lodha A, McMillan D, Faucher D, Lee SK, Shah PS and the Canadian 
Neonatal Network.  Advanced maternal age and the outcomes of preterm infants: a social 
paradox? Obstet Gynecol 2011 Oct;118(4):872-877. 

8) Qiu X, Lodha A, Shah PS, Sankaran K, Seshia M, Jefferies A, Yee W, Lee SK and the 
Canadian Neonatal Network. Neonatal outcomes of small for gestational age preterm infants 
in Canada. Am J Perinatol 2011 Nov 30. [Epub ahead of print]. 

9) Shah PS, Dunn MS, Lee SK, Allen AC, Singhal N and the Canadian Neonatal Network. 
Early opioid infusion and neonatal outcomes in preterm neonates ≤28 weeks' gestation. Am 
J Perinatol 2011;28:361-6. 

10) Cronin CM, Baker GR, Lee SK, Ohlsson A, McMillan DD, Seshia MM; Canadian Neonatal 
Network EPIQ Study Group.  Reflections on knowledge translation in Canadian NICUs 
using the EPIQ method.  Healthc Q 2011 Oct; 14 Spec No3:8-16. 
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Abstracts 
 

1) Shah PS, Yoon W, Bassil K, Dunn M, Lee SK, Canadian Neonatal Network.  Temporal 
Trends in Health Care Associated Infection in NICUs.  PAS/ASPR 2011, Denver, CO 

2) Shah PS, Ye XY, Synnes A, Rouvinez-Bouali N, Yee W, Lee SK, Canadian Neonatal 
Network.  Prediction of intact survival for infants <33 weeks GA based on BW and GA: a 
user-friendly graphical tool.  PAS/ASPR 2011, Denver, CO 

3) Mahl S, Lee SK, Baker R, Cronin CMG, Stevens B, Ye XY, Canadian Neonatal Network.  
Assessing the Impact of Organizational Culture and Total Quality Management Factors on 
Outcomes in Canadian NICUs.  PAS/ASPR 2011, Denver, CO 

4) Mahl S, Lee SK, Baker R, Cronin CMG, Stevens B, Ye XY, Canadian Neonatal Network.  
Differences in the Perception of Organizational Culture & Total Quality Management 
Factors among Healthcare Professionals.  PAS/ASPR 2011, Denver, CO 

5) Qiu X, Jefferies A, Chen A, Lodha A, Shah P, Lee SK, Canadian Neonatal Network.  Effect 
of Maternal Age on Outcomes of Very Preterm Infants among Women with 
Chorioamnionitis.  PAS/ASPR 2011, Denver, CO 

6) Wong J, Dow K, Shah P, Andrews W, Lee SK, Canadian Neonatal Network.  
Percutaneously placed central venous catheter related blood stream infections in Canadian 
NICUs: Impact on outcomes and variations.  PAS/ASPR 2011, Denver, CO 

7) Barbier A, Boivin A, Yoon W, Vallerand D, Platt R, Barrington K, Shah P, Nuyt AM, 
Canadian Neonatal Network.  Updated Canadian newborn head circumference curves.  
PAS/ASPR 2011, Denver, CO 

8) Stritzke A, Smyth J, Synnes A, Canadian Neonatal Network.  Transfusion Associated 
Necrotizing Enterocolitis (TANEC) in Neonates: Single Site Study.  PAS/ASPR 2011, 
Denver, CO 

9) Stritzke A, Smyth J, Synnes A, Shah PS, Lee SK, Canadian Neonatal Network.  Transfusion 
Associated Necrotizing Enterocolitis (TANEC) in Preterm Neonates.  PAS/ASPR 2011, 
Denver, CO 

10) Sgro M, Shah PS, Campbell D, Tenuta A, Shivananda S, Lee SK, Canadian Neonatal 
Network.  Early Onset Neonatal Sepsis and Meningitis: Rate and organism pattern between 
2003-2008.  PAS/ASPR 2011, Denver, CO 

11) Kanungo J, Shah PS, Lodha A, McMillan D, Faucher D, Lee SK, Canadian Neonatal 
Network.  Advanced maternal age and the outcomes of preterm infants: a social paradox?  
PAS/ASPR 2011, Denver, CO 

12) Zhao M, Shah PS, Lee SK, Canadian Neonatal Network.  Contributing factors of poor 
outcome in outborn very low birth weight infants.  PAS/ASPR 2011, Denver, CO 

13) Ko G, Piedboeuf B, Riley P, Canning R, Shah PS, Lee SK.  Very low birth weight babies 
born by caesarean section have lower mortality and morbidity than those born by vaginal 
delivery.  PAS/ASPR 2011, Denver, CO 

14) Ko G, Kovacs L, Ojah C, Shah PS, Lee SK.  Effect of parental socioeconomic status on 
neonatal outcomes in the NICU.  PAS/ASPR 2011, Denver, CO 

15) Shah PS, Ye XY, Synnes A, Rouvinez-Bouali N, Yee W, Lee SK, Canadian Neonatal 
Network.  Prediction of intact survival for infants <33 weeks GA based on BW and GA: a 
user-friendly graphical tool.  CPS 2011, Quebec City, QC 

16) Shah PS, Mirea L, Sankaran K, Seshia M, Ohlsson A, Allen A, Aziz K, Lee SK, Canadian 
Neonatal Network.  PDA Treatment and Outcomes: Regression and Propensity Score based 
Analyses after Adjustment for Treatment Selection Bias.  CPS 2011, Quebec City, QC 
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17) Wong J, Dow K, Shah P, Andrews W, Lee SK, Canadian Neonatal Network.  
Percutaneously placed central venous catheter related blood stream infections in Canadian 
NICUs: Impact on outcomes and variations.  CPS 2011, Quebec City, QC 

18) Stritzke A, Smyth J, Synnes A, Shah PS, Lee SK, Canadian Neonatal Network.  Transfusion 
Associated Necrotizing Enterocolitis (TANEC) in Preterm Neonates.  CPS 2011, Quebec 
City, QC 

19) Sgro M, Shah PS, Campbell D, Tenuta A, Shivananda S, Lee SK, Canadian Neonatal 
Network.  Early Onset Neonatal Sepsis and Meningitis: Rate and organism pattern between 
2003-2008.  CPS 2011, Quebec City, QC 

20) Kanungo J, Shah PS, Lodha A, McMillan D, Faucher D, Lee SK, Canadian Neonatal 
Network.  Advanced maternal age and the outcomes of preterm infants: a social paradox?  
CPS 2011, Quebec City, QC 

21) Ko G, Kovacs L, Ojah C, Shah PS, Lee SK.  Effect of parental socioeconomic status on 
neonatal outcomes in the NICU.  CPS 2011, Quebec City, QC 

22) Zhao M, Shah PS, Lee SK, Canadian Neonatal Network.  Contributing factors of poor 
outcome in outborn very low birth weight infants.  CPS 2011, Quebec City, QC 
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L.  Future Plans 
 
 

Database Improvements:  Major changes have taken place to improve data collection 
for the CNN database over last 3 years. After taking into consideration the input from 
abstractors and the database review committee, few minor modification will be 
implemented in 2012.  

 
Future objectives include: 

 

 To continue to report on population-based information and follow-up of all infants in a 
standardized manner by capturing information from hospitals to which infants are 
transferred. 

 To enhance the data management capabilities on both the data server and client 
applications to facilitate individual hospital analyses of their own data. 

 To improve the functionalities of the CNN portal. 

 To continue collaboration with Canadian Follow up Network so that outcomes at 18-24 
months corrected age will be studied for various clinical conditions or situations. 

 
 

 Expansion of Collaborative Efforts:  The CNN is in the process of establishing 
collaborative ties with other Neonatal Networks around the world. One such comparison 
was completed with Japan. Comparison with Australia and New Zealand and Sweden are on 
way. Results from our network will be compared to those from international networks and 
potential areas for change/improvement will be sought.  

 
 
 
 
 
 
 
 
 
   



                                                                                                                                      M. Appendix 

129 

M. Appendix 
 

Major anomalies list 
 
 

System 
ICD10 

No 
Description CAtype 

Nervous System Q00 Anencephaly Major 

Nervous System Q01 Encephalocele Major 

Nervous System Q02 Microcephaly Minor 

Nervous System Q03 Congenital Hydrocephalus Major 

Nervous System Q04 Other Congenital Malformations Of The Brain Minor 

Nervous System Q05 Spina Bifida Major 

Nervous System Q06 Spinal Cord Anomaly Other Than Spina Bifida Minor 

Nervous System Q07 Other Congenital Malformations Of The Nervous System 
Minor 

Eye Q10 
Congenital Malformations Of Eyelid, Lacrimal Apparatus 

And Orbit Minor 

Eye Q11 Anophthalmos, Microphthalmos And Macrophthalmos 
Minor 

Eye Q12 Congenital Lens Malformations Minor 

Eye Q13 
Congenital Malformations Of The Anterior Segment Of 

The Eye Minor 

Eye Q14 
Congenital Malformations Of The Posterior Segment Of 

The Eye Minor 

Eye Q15 Other Congenital Malformations Of The Eye Minor 

Ear Q16 
Congenital Malformations Of The Ear Causing 

Impairment Of Hearing Minor 

Ear Q17 Other Congenital Malformations Of The Ear Minor 

Face And Neck Q18 Congenital Anomalies Of Neck Region Minor 

Cardiac Chambers And 
Circulation 

Q20.1 Double Outlet Right Ventricle 
Major 

Cardiac Chambers And 
Circulation 

Q20.3 Transposition Of The Great Vessels (Tgv) 
Major 

Cardiac Chambers And 
Circulation 

Q21 Ventricular Septal Defect 
Minor 

Cardiac Chambers And 
Circulation 

Q21.1 Atrial Septal Defect 
Minor 

Cardiac Chambers And 
Circulation 

Q21.2 Atrioventricular Septal Defect 
Major 

Cardiac Chambers And 
Circulation 

Q21.3 Tetralogy Of Fallot 
Major 
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Cardiac Chambers And 
Circulation 

Q22.1 Pulmonary Valve Stenosis 
Minor 

Cardiac Chambers And 
Circulation 

Q23.4 Hypoplastic Left Heart Syndrome 
Major 

Cardiac Chambers And 
Circulation 

Q24 Other Congenital Malformations Of The Heart 
Minor 

Cardiac Chambers And 
Circulation 

Q24.6 Congenital Heart Block 
Minor 

Cardiac Chambers And 
Circulation 

Q26.2 Total Anomalous Pulmonary Venous Connection 
Major 

Cardiac Chambers And 
Circulation 

Q25.1 Coarctation Of The Aorta 
Major 

Cardiac Chambers And 
Circulation 

Q27.0 
Congenital Absence And Hypoplasia Of The Umbilical 

Artery (Single Umbilical Artery) Minor 

Cardiac Chambers And 
Circulation 

Q28 
Other Congenital Malformations Of The Circulatory 

System Minor 

Respiratory System Q30 Congenital Malformations Of The Nose Minor 

Respiratory System Q31 Congenital Malformations Of The Larynx Major 

Respiratory System Q32 
Congenital Malformations Of The Trachea And 

Bronchus Minor 

Respiratory System Q33 Congenital Malformations Of The Lung Minor 

Respiratory System Q33.0 Congenital Cystic Lung Major 

Respiratory System Q33.2 Sequestration of The Lung Major 

Respiratory System Q35 Cleft Palate Minor 

Respiratory System Q36 Cleft Lip Minor 

Respiratory System Q37 Cleft Palate With Lip Minor 

Digestive System Q38 
Congenital Malformations Of The Tongue, Mouth, 

Pharynx Minor 

Digestive System Q39 Congenital Malformations Of The Esophagus Minor 

Digestive System Q39.0 Atresia Of Oesophagus Without Fistula Major 

Digestive System Q39.1 
Atresia Of Oesophagus With Tracheo-Oesophageal 

Fistula Major 

Digestive System Q40.0 Congenital Hypertrophic Pyloric Stenosis Minor 

Digestive System Q41 
Congenital Absence, Atresia And Stenosis Of The Small 

Intestine Major 

Digestive System Q41.0 
Congenital Absence, Atresia And Stenosis Of The 

Duodenum Major 

Digestive System Q41.1 
Congenital Absence, Atresia And Stenosis Of The 

Jejunum Major 

Digestive System Q42.3 
Congenital Absence, Atresia and Stenosis of The Anus 

(Imperforate Anus) Major 

Digestive System Q43 Other Congenital Malformations Of The Intestine Minor 
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Digestive System Q44 
Congenital Malformations Of The Gallbladder, Bile 

Ducts And Liver Minor 

Digestive System Q44.2 Atresis Of The Bile Ducts Major 

Digestive System Q45 
Other Congenital Malformations Of The Digestive 

System Minor 

Genital System Q50 
Congenital Malformations Of Ovaries, Fallopian Tubes 

And Broad  Ligaments Minor 

Genital System Q51 Congenital Malformations Of The Uterus And Cervix Minor 

Genital System Q52 Other Congenital Malformations Of The Female Genitals 
Minor 

Genital System Q53.1 Undescended Testicle, Unilateral Minor 

Genital System Q53.2 Undescended Testicle, Bilateral Minor 

Genital System Q54.0 Hypospadias Minor 

Genital System Q55 Other Congenital Malformations Of The Male Organs Minor 

Genital System Q56 Indeterminate Sex And Pseudohermaphroditism Major 

Urinary System Q60 Renal Agenesis And Other Defects Of The Kidney Major 

Urinary System Q61 Congenital Renal Cystic Diseases Major 

Urinary System Q62.0 Congenital Hydronephrosis Major 

Urinary System Q64 Other Congenital Malformations Of The Urinary System 
Minor 

Urinary System Q64.2 Congenital Posterior Urethral Valves Major 

Musculoskeletal System Q65 Congenital Deformities Of The Hip Minor 

Musculoskeletal System Q66 Congenital Deformities Of The Feet Minor 

Musculoskeletal System Q67 
Congenital Musculoskeletal Deformities Of Head, Face,  

Spine And Chest Minor 

Musculoskeletal System Q68 
Congenital Musculoskeletal Deformities Of Arm, Leg, 

Long Bones Minor 

Musculoskeletal System Q69 Polydactyly Minor 

Musculoskeletal System Q70 Syndactyly Minor 

Musculoskeletal System Q71 Reduction Defects Of The Upper Limb Major 

Musculoskeletal System Q72 Reduction Defects Of The Lower Limb Major 

Musculoskeletal System Q73 Reduction Defects Of Unspecified Limb Minor 

Musculoskeletal System Q74  
Other Congenital Malformations Of Limbs           
(Shoulder Girdle, Knee, Arthrogryposis) Minor 

Musculoskeletal System Q75 
Other Congenital Malformations Of The Skull And Face 

Bones Minor 

Musculoskeletal System Q75.0 Craniosynostosis Major 

Musculoskeletal System Q76 
Congenital Malformations Of The Spine And Bony 

Thorax Minor 

Musculoskeletal System Q79 
Congenital Malformations Of The Musculoskeletal 

System, Not Elsewhere Classified Minor 

Musculoskeletal System Q79.0 Congenital Diaphragmatic Hernia Major 
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Musculoskeletal System Q79.2 Exomphalos Major 

Musculoskeletal System Q79.3 Gastroschisis Major 

Other Congenital 
Malformations 

Q80 Congenital Ichthyosis 
Minor 

Other Congenital 
Malformations 

Q81 Epidermolysis Bullosa 
Major 

Other Congenital 
Malformations 

Q82 Other Congenital Malformations Of The Skin 
Minor 

Other Congenital 
Malformations 

Q83 Congenital Malformations Of The Breast 
Minor 

Other Congenital 
Malformations 

Q84 
Other Congenital Malformations Of Skin Appendages 

Such As Nail, Hair Minor 

Other Congenital 
Malformations 

Q85 Neurocutaneous Syndromes 
Minor 

Other Congenital 
Malformations 

Q86.0 Fetal Alcohol Syndrome (Dysmorphic) 
Major 

Other Congenital 
Malformations 

Q86 
Congenital Malformations Syndromes Due To Known 

Exogenous Causes Not Elsewhere Classified Minor 

Other Congenital 
Malformations 

Q87 
Other Specified Congenital Malformation Syndromes 

Affecting Multiple Systems Minor 

Other Congenital 
Malformations 

Q89 
Other Congenital Malformations, Not Elsewhere 

Classified Minor 

Other Congenital 
Malformations 

Q89.3 Situs Inversus 
Minor 

Chromosomal 
Abnormalities 

Q90 Down’s Syndrome 
Major 

Chromosomal 
Abnormalities 

Q91.3 Edwards' Syndrome Or Trisomy 18 
Major 

Chromosomal 
Abnormalities 

Q91.7 Patau Syndrome Or Trisomy 13 
Major 

Chromosomal 
Abnormalities 

Q92 
Other Trisomies And Parial Trisomies Of The 

Autosomes Not Elsewhere Classified Major 

Chromosomal 
Abnormalities 

Q93 
Monosomies And Deletions From The Autosomes Not 

Elsewhere classified Major 

Chromosomal 
Abnormalities 

Q95 
Balanced Rearrangements And Structural Markers Not 

Elsewhere Classified Minor 

Chromosomal 
Abnormalities 

Q96 Turner’s Syndrome 
Major 

Chromosomal 
Abnormalities 

Q97 
Other Sex Chromosome Abnormalities, Female 

Phenotype Not Elsewhere Classified Minor 
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