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Abstract

Objective: To determine whether neonatal intensive care unit (NICU)
outcomes vary by centre for inborn neonates of hypertensive
pregnancies and, if so, whether that variation might be related to
between-centre variations in obstetric practice.

effect on both short- and medium-term neonatal outcomes, even
after correction for NICU management.

Résumé

Obijectif : Déterminer si les issues obtenues en unité néonatale des

Methods: The study comprised a prospective cohort of 13 505 soins intensifs (UNSI) varient selon le centre en ce qui concerne

singleton neonates admitted to 17 Canadian NICUs. Adjusting for
potential confounders, we used multivariate regression to analyze
the relation between centre of delivery and 6 dependent variables:
(1) Apgar score < 7 at 5 minutes; (2) Score of Neonatal Acute
Physiology-Il (SNAP-II} score > 10; (3) neonatal death; (4)
neonatal death or morbidity (owing to bronchopulmonary dysplasia
[BPD], intraventricular hemorrhage [IVH], necrotizing enterocolitis
[NEC], persistent ductus arteriosus [PDA], or periventricular
leukomalacia [PVL]); (5) BPD alone; and (6) major neonatal
morbidity (that is, at least one of IVH, PVL, NEC, or PDA). NICU
practices known to influence these outcomes were included in the
- modelling for neonatal death and neonatal morbidity. In a
sensitivity analysis for practice variation, antenatal steroid
exposure was both included and excluded in each regression.

Results: For 5 of the 6 dependent variables, we identified
between-centre variation that was not explained solely by variation
in antenatal corticosteroid use. Adjusted odds ratios varied from
0.11 to 5.6 (the reference centre was the median rate of the
adverse outcome).

Conclusions: In the pregnancy hypertension setting, between-centre
variations in practice are associated with variations in neonatal
physiology and survival. For infants admitted to NICU, the obstetric
management of hypertensive pregnancies appears to have an
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les nouveau-nés internes issus de grossesses avec hypertension
et, le cas échéant, s'il est possible que la variation en question soit
associée aux variations constatées d'un centre a 'autre en matiére
de pratique obstétricale.

Méthodes : L’étude portait sur une cohorte prospective de

13 505 nouveau-nés simples admis au sein de 17 UNSI
canadiennes. Aprés avoir neutralisé les effets des facteurs
parasites potentiels, nous avons fait appel a une régression
multivariée pour analyser la relation entre le centre ou s'est
déroulé I'accouchement et les six variables dépendantes
suivantes : (1) indice d'Apgar < 7 a 5 minutes, (2) indice Score of
Neonatal Acute Physiology-Il (SNAP-II) = 10, (3) décés néonatal,
(4) décés ou morbidité néonatale (attribuable a une dysplasie
bronchopulmoenaire [DBP], une hémorragie intraventriculaire [HIV],
une entérocolite nécrosante [ECN], une persistance du canal
artériel [PCA] ou une leucomalacie périventriculaire [LPV]), (5)
DBP seule, et (6) morbidité néonatale grave (c.-a-d. la présence
d'au moins une des pathologies suivantes : HIV, LPV, ECN ou
PCA). Les pratiques d'UNSI dont la capacité a influencer ces
issues est connue ont été intégrées a la modélisation de la
mortalité et de la morbidité néonatales. Dans le cadre d'une
analyse de sensibilité visant les variations quant a la pratique,
I'exposition prénatale aux stéroides a été a la fois incluse et exclue
pour chacune des régressions.

Résultats : Pour cing des six variables dépendantes, nous avons

constaté une variation d'un centre a 'autre n'étant pas uniquement
attribuable a la variation du recours prénatal aux corticostéroides.
Les rapports de cotes normalisés variaient de 0,11 a 5,6 (le centre
de référence représentait le taux médian de I'issue indésirable).

Conclusions : Dans le cas des grossesses avec hypertension, les

variations d'un centre a I'autre quant a la pratique sont associées a
des variations de la physiologie et de la survie néonatale. Pour les
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nouveau-nés admis en UNSI, la prise en charge obstétricale des
grossesses avec hypertension semble avoir un effet tant sur les
issues néonatales a court et a moyen termes, méme aprés la
neutralisation des effets de la gestion des UNSI.

J Obstet Gynaecol Can 2005;27(1):25-32

INTRODUCTION

ypertensive disorders of pregnancy ate a leading cause

of maternal and neonatal morbidity and mottality,'-3

complicating up to 10% of ptegnancies. Hyperten-
sion in pregnancy refers to a broad specttum of condi
tions*¢ ranging from preexisting hypertension ot mild ges-
tational  (pregnancy-induced) hypertension to severe
preeclampsia (gestational hypertension with proteinuria),
gestational hypertension without proteinuria, eclampsia,
HELLP (hemolysis, elevated liver enzymes, and low plate-
lets) syndrome,” and multiorgan failure.8 One commonality
exists among all these conditions—matetnal and perinatal
risk is increased—although the magnitude of this risk varies
by subtype of hypertension.

In the management of preeclampsia, we know that
between-centre 10 and intetindividual 1112 practice varia-
tions exist and that these can affect maternal and perinatal
outcomes.10

The Canadian Neonatal Network Database (CNND) has
identified neonatal intensive care unit (NICU) practices that
are associated with improved neonatal outcomes.!>-20 For
infants admitted to NICU following hypertensive pregnan-
cies, out hypothesis was that we could identify
between-centre variations in neonatal outcomes that ate
independent of case-mix (by adjusting for petinatal vari-
ables known to be predictive of neonatal outcomes) and
neonatal practice (by adjusting for neonatal practice varia-
tions known to influence the neonatal outcomes of
interest).

METHODS

We used the CNND, which contains data related to neo-
nates admitted to 17 tertiary Canadian NICUs between Jan-
uary 8, 1996, and October 31, 1997, to examine the relation
between maternal hypertension and neonatal outcomes.
These data represent all admissions to Canadian NICUs
during the study petiod.

The CNND does not distinguish between preexisting
hypertension, pregnancy-associated hypettension (mild or
sevete), preeclampsia, or eclampsia; therefore, all mothets
wete categorically divided according to the presence or
absence of hypertension across NICUs. From previous
maternal chart review, we know that approximately 90% of
these women had gestational hypertension, with or without
proteinuria.?! Infants had to have survived until NICU
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admission for inclusion in the CNND. Thus we did not
record the details of stillbirths and deaths during initial
tesuscitation in the delivery suite.

Analysis was performed on inborn neonates born to hyper-
tensive mothers by centre (Table 1). We excluded outborn
infants from the analysis because out ptimary question
related to variations in obstettic management within tertiary
obstetric centres. It has been identified that inborn infants
generally fare better than outborn infants.1417 We used
multivariate regression analysis to examine the relation
between neonates born to hypertensive mothers by centre
of delivery with respect to 6 dependent variables: (1) Apgar
scote <7 at 5 minutes (condition of the baby at bitth), (2)
neonatal illness severity as measured by Score of Neonatal
Acute Physiology-IT (SNAP-II) scote > 10 (condition of the
baby in the first 12 hours of life), (3) neonatal death, (4) neo-
natal death and morbidity, (5) bronchopulmonary dysplasia
(BPD) at 36 weeks’ corrected gestational age, and (6) severe
neonatal morbidity.

Severe motbidity was defined as the development of one or
more of intraventricular hemorrhage IVH), periventricular
leukomalacia (PVL), necrotizing enterocolitis (NEC), or
pertsistent ductus arteriosus (PDA). We separated BPD
from this combined outcome because the NICU practices
associated with variations in this outcome differ from the
other 4 outcomes, which could be combined.

For Apgar and SNAP-II scotes, the analyses were adjusted
for potential confounders (maternal age, gestational age,
sex, Caesarean delivery, and breech delivery). In the analy-
ses for neonatal death and neonatal morbidity, in addition
to the confounders listed above, we included known NICU
practice confounders in the tegression analyses:
vasopressot use, surfactant use, > 20 days on ventilation,
and 2 25 days on supplementary oxygen. We both included
and excluded a sensitivity analysis for practice variation
antenatal steroid exposure in all regression modelling,

RESULTS

Of the 14 331 inborn infants admitted to the participating
NICUs, 1928 were delivered of mothers with hypertension.
As stated, we estimated that 90% of these women had ges-
tational hypertension, with or without proteinuria.! Sites A,
N, and I were excluded from the tegtression analysis; sites A
and N had no inborn infants, while site I had only 3 inborn
infants, none of whom were botn to hypertensive mothers.

Table 1 desctibes the characteristics of neonates born to
hypertensive mothers per site. Small-for-gestational age was
defined as a birth weight less than the tenth percentile for
gestational age according to the British Columbia Provincial
Growth Chart.2
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Table 1. Characteristics of neonatal population born to hypertensive mothers

Site SGA, % GA range (weeks) at delivery, % 5-minute  Range of SNAP-Il score, % .

<27 28-33 34-37 >38 Apgar<7,% 1-9 10-19 20
B 13.4 94 347 47.0 8.9 9.9 231 14.4 17.8
© 3 49 19.2 57.1 18.8 16.3 14.3 5.7 9.0
D 8.8 5.0 30.0 49.4 15.6 20.1 21.3 15.6 13.1
E 15.0 10.2 42.5 41.9 5.4 16.2 21.0 18.1 9.0
E 8.8 5.1 124 68.6 13.9 9.5 9.5 8.0 3.6
G 84 9.0 326 42.7 15.7 16.9 20.0 15.2 10.7
H 16.7 9.5 29.8 46.4 14.3 11.9 22.6 9.5 7.1
J 15.0 0.0 37.8 55.6 6.7 8.9 17.8 20.9 6.7
K 13.8 17.1 46.3 33.3 3.3 11.5 244 14.8 14.6
L 6.1 24 14.6 63.4 19.5 13.8 13.4 171 37
M 5.1 0.0 271 59.3 13.6 13.8 10.3 8.5 8.5
0 9.3 11.4 40.0 45.7 2.9 6.4 32.9 271 15.0
P 6.4 0.0 12.8 68.1 19.1 4.3 19.1 0.0 2.1
Q 10.4 4.2 18.5 47.5 29.8 8.9 15.4 8.1 8.5

GA: gestational age; SGA: small-for-gestational age (birth weight <10th centile); SNAP-II: score of neonatal acute physiology-II.

Table 2. Maternal hypertensive population

Site Number of women with NICU admissions related to maternal NICU deaths in each site related to a

hypertension hypertension, % history of maternal hypertension, %
B 202 14.4 4.0
& 245 14.3 0.8
D 160 14.5 1.3
E 167 14.8 6.0
F 137 14.2 1.8
G 178 15.7 34
H 84 13.1 6.0
J 45 12.1 0.0
K 123 12.6 3:3
L 82 8.5 3.7
M 59 121 0.0
0 140 14.6 0.7
p 47 13.6 0.0
Q 259 19.8 1.5

NICU: neonatal intensive care unit.

Table 2 shows that there is no apparent relation between the ~ Tables 3 to 8 compare the odds ratios (ORs) and 95% confi-

incidence of hypertensive mothers and the incidence of  dence ‘intervals (Cls) for the relevant neonatal outcomes

neonatal death. For example, 8.5% of site L’s maternal pop-
ulation was hypertensive, and their neonatal mortality rate
was 3.7 %. Conversely, 19.8% of site Q’s maternal popula-
tion was hypertensive, yet the neonatal mortality rate was
only 15%.

across sites with and without adjustment for antenatal
corticosteroid use. Table 3 shows that there was a signifi-
cant variation in neonatal outcome across NICUs, with site
D and H outperforming sites Q, I, and O with respect to

Apgar score < 7 at 5 minutes. For centre O, adjusting for
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Table 3. Apgar score <7 at 5 minutes by centre with and without adjustment for antenatal
corticosteroid use

Site Adjusted for AN steroid use Unadjusted for AN steroid use
Adjusted OR* 956% ClI P Adjusted OR* 95% CI P
D 0.64 0.49-0.84 0.001 0.64 0.49-0.84 0.001
H 0.71 0.52-0.97 0.031 0.71 0.52-0.97 0.029
c 0.90 0.70-1.16 ns 0.89 0.69-1.15 ns
G 0.99 0.74-1.31 ns 0.98 0.74-1.30 ns
P 1.02 0.64-1.61 ns 0.97 0.61-1.54 ns
E 1.03 0.78-1.36 ns 1.02 0.64-1.35 ns
B 1.10 0.83-1.46 ns 1.10 0.83-1.46 ns
M 1.12 0.73-1.70 ns 1.1 0.73-1.68 ns
J 1.12 0.738-1.70 ns 1.11 0.73-1.68 ns
K 1.33 0.97-1.83 ns 1.30 0.95-1.79 ns
Q 1.47 1.08-2.00 0.014 1.48 1.09-2.01 0.013
L 1.71 1.23-2.37 0.002 1.70 1.22-2.36 0.002
0 1.95 1.39-2.74 < 0.001 1.62 1.18-2.22 0.003
Centre F is the reference site.
OR: odds ratio; AN: antenatal; Cl: confidence interval; ns: not significant.
“Adjusted for maternal age, gestational age, male sex, Caesarean delivery, and breech delivery.
Table 4. SNAP-II > 10 by centre with and without adjustment for antenatal corticosteroid use
Site Adjusted for AN steroid use Unadjusted for AN steroid use
Adjusted OR* 95% ClI P Adjusted OR* 95% ClI P
. e} 0.55 0.40-0.75 < 0.001 0.45 0.36-0.55 < 0.001
H 0.64 0.46-0.89 0.008 0.61 0.48-0.78 <0.001
D 0.66 0.49-0.90 0.008 0.64 0.562-0.78 < 0.001
B 0.67 0.50-0.91 0.010 0.65 0.563-0.80 < 0.001
E 0.88 0.65-1.20 ns 0.84 0.68-1.04 ns
F 1.03 0.74-1.42 ns 0.99 0.78-1.26 ns
(C 1.04 0.76-1.42 ns 0.95 0.70-1.30 ns
L 1.06 0.77-1.45 ns 1.02 0.81-1.28 ns
M 1.06 0.72- .56 ns 1.02 0.74-1.34 ns
K 1.19 0.85-1.65 ns 112 0.88-1.43 ns
c 1.30 0.97-1.75 ns 1.25 1.02-1.53 0.028
Q 1.32 0.96-1.80 ns 1.27 1.01-1.59 0.038
P 2.05 1.25-3.36 0.004 1.90 1.23-2.96 0.004

Centre J is the reference site.
OR: odds ratio; AN: antenatal; Cl: confidence interval; ns: not significant.

*Adjusted for maternal age, gestational age, male sex, Caesarean delivery, and breech delivery.
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Table 5. Neonatal death by centre with and without adjustment for antenatal corticosteroid use

Site Adjusted for AN steroid use Unadjusted for AN steroid use
Adjusted OR* 95% ClI Adjusted OR* 95% ClI

L 0.39 0.09-1.80 041 0.90-1.86
H 0.64 0.17-2.48 0.68 0.18-2.64
E 0.76 0.24-2.42 0.74 0.24-2.35
B 0.98 0.29-3.28 1.08 0.33-3.50
F 1.29 0.23-7.20 1.35 0.24-7.60
Q 1.88 0.47-7.54 2.05 0.51-8.16
D 2.10 0.38-11.43 2.25 0.42-12.16
C 2.96 0.55-15.85 3.25 0.61-17.21
K 3.44 0.62-18.97 2.32 0.57-9.46
0 5.25 0.56—49.75 7.87 0.87-71.28

Centre G is the reference site.
OR: odds ratio; AN: antenatal; Cl: confidence interval.

“Adjusted for gestational age and small-for-gestational age (birth weight <10th centile).
*The centres excluded from presentation are those found to be uniformative for the outcome of interest.

Table 6. Neonatal death or morbidity* by centre with and without adjustment for antenatal corticosteroid

use
Site Adjusted for AN steroid use Unadjusted for AN steroid use

. Adjusted OR** 95% ClI P Adjusted OR** 95% Cl P
L 0.44 0.31-0.61 <0.001 0.44 0.32-0.60 < 0.001
H 0.64 0.46-0.88 0.007 0.64 0.46-0.88 0.007
D 0.71 0.52-0.97 0.032 0.71 0.52-0.97 0.031
2] 0.87 0.44-1.76 ns 0.75 0.38-1.49 ns
G 0.93 0.69-1.25 ns 0.92 0.68-1.25 ns
F 1.02 0.71-1.47 ns 1.02 0.71-1.47 ns
c 1.03 0.77-1.37 ns 1.01 0.76-1.35 ns
E 1.08 0.81-1.44 ns 1.06 0.80-1.42 ns
Q 1.22 0.84-1.78 ns 1.23 0.84-1.79 ns
K 1.24 0.90-1.70 ns 1.19 0.87-1.63 ns
o) 1.36 0.99-1.87 ns 1.13 0.84-1.53 ns
J 1.63 0.93-2.84 ns 1.60 0.92-2.80 ns
M 2.84 1.31-6.16 0.008 2.73 1.26-5.80 0.011

Centre B is the reference site.
OR: odds ratio; AN: antenatal; Cl: confidence interval; ns: not significant.

*Bronchopulmonary dysplasia at 36 weeks' corrected gestational age, intraventricular hemorrhage, necrotizing enterocolitis, persistent ductus
arteriosus, and (or) periventricular leukomalacia.

**Adjusted for gestational age, birth weight, and male sex,

steroid use overestimated the adjusted OR for havinganeo-  in centre O, adjusting for steroid use overestimated the
nate with a low Apgar score at 5 minutes. adjusted odds for having a neonate in poor condition dut-

When adjusted for steroid exposure, a SNAP-T score > 10 ing the first 12 hours of life. For sites C and Q, adjusting for
(wotse neonatal physiology) was significantly more likely to  steroid use disguised significantly higher SNAP-II scores in
occur at site P than at sites O, H, D, and B (Table 4). Again,  those centres (Table 4).
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Table 7. Bronchopulmonary dysplasia (BPD) at 36 weeks’ corrected gestational age by centre with adjustment for neona-
tal practice variations known to influence the incidence of BPD*

Site Adjusted for AN steroid use Unadjusted for AN steroid use
Adjusted OR 95% ClI P Adjusted OR 95% Cl P —

L 0.11 0.03-0.48 0.003 0.11 0.03-0.49 0.003
M 0.39 0.06-2.52 ns 0.41 0.06-2.70 ns

F 0.50 0.11-2.28 ns 0.50 0.11-2.27 ns

H 0.53 0.12-2.34 ns 0.51 0.12-2.24 ns

D 0.47 0.15-1.52 ns 0.45 0.14-1.42 ns

C 0.59 0.19-1.88 ns 0.61 0.19-1.91 ns

G 1.40 0.44-4.44 ns 1.28 0.41-4.00 ns

Q 0.66 0.19-2.23 ns 0.81 0.24-2.72 ns

B 0.88 0.31-2.54 ns 1.01 0.36-2.82 ns

o) 0.84 0.24-2.92 ns 1.19 0.37-3.81 ns

P 2.24 0.12-43.29 ns 2.36 0.12-47.24 ns

K 2.83 0.88-9.12 ns 2.75 0.88-8.53 ns

J 2.92 0.20—43.50 ns 1.69 0.17-16.80 ns

Centre E is t_he reference site.

OR: odds ratio; AN: antenatal; Cl: confidence interval; ns: not significant.

*Adjusted for gestational age, multiple birth, small-for-gestational age (birth weight < 10th centile), surfactant use, and 25 days on supplementary

oxygen.

Table 8. Major neonatal morbidity (at least one of IVH, PVL, NEC, or PDA) by centre with adjustment for
neonatal practice variations known to influence the outcome*

Site Adjusted for AN steroid use Unadjusted for AN steroid use

Adjusted OR 95% Cl P Adjusted OR 95% CI P

L 0.18 0.07-0.48 < 0.001 0.18 0.07-0.48 < 0.001

p 0.51 0.12-2.13 e 0.60 0.17-2.15 ns

F 0.53 0.21-1.32 ns 0.52 0.21-1.30 ns

E 1.37 0.63-3.01 ns 1.38 0.63-3.02 e

© 1.38 0.62-3 .07 ns 1.34 0.60-2.95 ns

0 1.97 0.81-4.79 e 1.59 0.69-3.65 e

B 2.27 1.01-5.13 0.049 2.26 0.99-5.10 0.050

G 2.58 1.05-6.31 0.039 2.60 1.08-6.28 0.034

Q 2.59 1.06-6.32 0.036 2.61 1.07-6.38 0.035

K 3.21 1.25-8.23 0.015 274 1.12-6.71 0.027

H 5.64 1.39-22.84 0.015 5.64 1.40-22.81 0.015

Centre D is the reference site.

OR: odds ratio; AN: antenatal; Cl: confidence interval; IVH: intraventricular hemorrhage; NEC: necrotizing enterocolitis; PDA: persistent ductus

arteriosus; PVL: periventricular leukomalacia; ns: not significant.

*Adjusted for gestational age, male sex, vasopressor use, surfactant use, and 20 days on ventiltation.
*The centres excluded from presentation are those found to be uniformative for the outcome of interest.

For neonatal death, following adjustment for both preg-
nancy and NICU practice variables, there wete no centres
whose outcome varied significantly from the reference site
(Table 5). In this analysis, adjustment for steroid exposute
did not significantly change the analyses.
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For neonatal death and morbidity (resulting from at least
one of BPD, IVH, PVL, NEC, ot PDA), sites L, H, and D
while site M
underperformed (Table 6). Adjustment for steroid expo-

outperformed the reference site,

sure did not significantly change the analyses.
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For BPD (following adjustment for both pregnancy and
NICU practice variables), site L had significantly fewer
cases (Table 7). Adjustment for steroid exposure did not
significantly change the analyses.

Major neonatal morbidity (owing to at least one of IVH,
PVL, NEC, or PDA) was mote likely to occur at sites B, G,
Q, K, and H than at site L (Table 8). For site K, adjusting for
steroid use overestimated the adjusted OR for a neonate’s
developing one or more of these significant adverse neona-
tal outcomes.

DISCUSSION

The current study demonstrates that there are variations in
NICU outcomes among Canadian petinatal centres for
babies admitted following a hypertensive pregnancy. This is
so even after adjustment for risk factors and practice varia-
tions known to have an effect on the neonatal outcomes
examined. Therefore, we feel that these variations in out-
come largely reflect obstetric management. It has been
identified that between-centte practice variations exist %10
and that these affect maternal and perinatal outcomes in
preeclampsia pregnancies presenting remote from term.10

While the use of antenatal steroids had a discernible effect
in at least one centre for 3 of the 6 outcomes, the persistent
between-centre vatriation, when antenatal steroid use is
included in the regression models, implies that other obstet-
tic practice variations affect eatly- and medium-term
neonatal outcomes.

Steroid use had a discernible effect on neonatal outcomes
that was identifiable as early as the resuscitation phase of
management (via Apgar scores). These data suppott our
previous findings pertaining to the use of antenatal steroids
for fetal lung maturation for premature infants admitted to
Canadian NICUs, irrespective of cause of delivery.16

Adjusting for antenatal steroid use masked higher SNAP-II
scores in 2 centres (centres C and Q, Table 4). The signifi-
cant difference in SNAP-II scores in these centres can be
largely attributed to lower antenatal steroid use during the
study period. It is possible that the improved outcomes
associated with steroid use may be surrogates for the imple-
mentation of other evidence-based practices. A previous
study using the CNND also demonstrated large differences
in the use of antenatal corticosteroids,!6 despite established
evidence of their beneficial effect on neonatal outcome.23.24

By using the analytical approach that adjusted for gesta-
tional age at delivery, we might have overcorrected for
some centres, because that adjustment tends to flatter cen-
tres that employ a “stabilize and deliver” approach rather
than “expectant management” remote from term. Those
centres with policies of stabilizing and delivery will deliver

infants at lower gestational ages; however, those infants will
fare worse in terms of advetse perinatal outcomes.10.25-28
Despite this inherent bias in the analysis, we adjusted for
gestational age at delivery as a surrogate for gestational age

on admission or at diagnosis, as those data were not
available in the CNND.

Prior studies have demonstrated variations in neonatal out-
come among Canadian NICUs.132 Some of these varia-
tions can be attributed to variation in NICU care. Other
than antenatal steroid use, these studies have not accounted
for the influence and role of antenatal management in opti-
mizing neonatal outcomes. In this study, we corrected for
case-mix, antenatal corticosteroid use, and, where relevant,
NICU practices associated with adverse neonatal outcome.
By using this approach, we have been able to show that
there were significant between-centre variations in neonatal
outcomes. Therefore, these data support a direct relation
between antenatal care and neonatal outcome, independent
of the patterns of neonatal care.

Nevertheless, this study has several limitations. First, we did
not subdivide the hypertensive disorders of pregnancy into
either preexisting and pregnancy-specific disorders or mild
and severe disorders. Second, the diagnosis of pregnancy
hypertension was not confitmed by independent chart
review. Third, other than the use of antenatal steroids and
the mode of delivety, no obstetric interventions were
recorded in the CNND. Fourth, maternal outcomes were
similarly not recorded—this is important in a condition
where maternal and fetal ptiorities can be in conflict.10
Fifth, alow Apgar score at 5 minutes is a relatively poor pre-
dictor of neonatal outcome in isolation (by investigating
both SNAP score and neonatal outcomes, we did not inves-
tigate this surrogate). Sixth, the database did not permit
exclusion of steroid exposure mote than 14 days prior to
delivery, but as stated, steroid use may have acted as a
surrogate for other evidence-based practices.

Therefore, these data support the need to establish a
national network of perinatal centres to identify obstetric
practices associated with improved petinatal (including
antenatal) outcomes and to collect data on maternal out-
comes (and practices associated with them).

CONCLUSION

In the setting of pregnancy hypettension, between-centre
vatiations in practice are associated with vatiations in neo-
natal physiology, survival, and quality of survival. There-
fore, the obstetric management of hypertensive pregnancies
may affect both short- and medium-term neonatal out-
comes for infants admitted to NICU.
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Appendix: Members of the Canadian Neonatal
Network.

Shoo K. Lee, Cootdinator, Canadian Neonatal Network, Vancouver, BC.
Network members: Wayne Andrews, Chatles A. Janeway Child Health Cen-
tre, St John’s, NL; Ranjit Baboolal, North York Hospital, Toronto, ON; Jill
Boulton, St Joseph’s Health Centre, London, ON (previously at Mount Sinai
Hospital, Toronto, ON); David Brabyn, Royal Columbian Hospital, New
Westminster, BC; David S.C. Lee, St Joseph’s Health Centre, London, ON;
Derek Matthew, Victoria General Hospital, Victoria, BC; Douglas D.
McMillan, Foothill’s Hospital, Calgary, AB; Christine Newman, Hospital for
Sick Children, Toronto, ON; Arne Ohlsson, Mount Sinai Hospital, Toronto,
ON (formerly at Women’s College Hospital, Toronto, ON); Abtaham
Peliowski, Royal Alexandra Hospital, Edmonton, AB; Margatet Pendray,
Children’s & Women’s Health Centte of British Columbia, Vancouver, BC;
Koravangattu Sankaran, Royal University Hospital, Saskatoon, SK; Batbara
Schmidt, Hamilton Health Sciences Corporation, Hamilton, ON; Mary
Seshia, Health Sciences Centre, Winnipeg, MB; Anne Synnes, Children’s and
Women’s Health Centre of British Columbia, Vancouver, BC (formetly at
Montreal Children’s Hospital, Montreal, QC); Paul Thiessen, Children’s &
Women’s Health Centre of British Columbia, Vancouver, BC; Robin Walker,
Children’s Hospital of Eastern Ontario and The Ottawa Hospital-General
Campus, Ottawa, ON; Robin Whyte, TWK-Grace Health Centre for Women,
Children and Families, Halifax, NS. Staff members, Canadian Neonatal Net-
work Coordinating Centre: Li-Yin Chien, Joanna Sale, Herbert Chan, and
Shawn Stewart, Vancouvet, BC.
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