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Preterm labour and neonatal parameters

M. BRESADOLA - F. LO MASTRO - V. ARENA - L. BELLAVEGLIA
F. SCARPELLINI

Summary: OBJECTIVES - Our objective was to identify those neonatal factors associated with
survival in preterm infants. — MATERIAL AND METHODS - We examined a population of 457 preterm
newborns delivered between 1 January-31 December 1990, with birthweight between < 1000 gr
and > 2000 gr, in respect to umbilical pH values, plasmatic glucose values, 5-minute Apgar score
and gestational age. Data were abstracted from the maternal intrapartum records and the neonatal
records, with specific attention to neonatal parameters.

ResurLts - A positive correlation between birthweight and 5-minute Apgar score, between
birthweight, pH and glucose values was noted. No such relationship existed between pH values
and 5-minute Apgar score. Within birthweight groups the distribution of neonatal mortality rate
was 85.18% in ELBW (Extremely Low Birth Weight) and only 5.26% in LBW (Low Birth Weight).

ConcrusioN - The importance of the ecographic estimate of the fetal weight must be empha-
sized, since a birthweight of 1500 gr represents the cut-off for the neonatal morbidity and morta-
lity, and also an accurate clinical evaluation of the risk of preterm labour or pathologies in order

to improve the estimate of childbirth timing.
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INTRODUCTION

The survival of premature infants has
improved dramatically over the last few
years, primarily as a result of the develop-
ment of intensive neonatal care, especially
for those with a gestational age of less
than 30 weeks and a low birthweight
(LBW).
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The evaluation of the neonatal outcome
in preterm labour is, in international lite-
rature, based on the correlation between
umbilical pH values, plasmatic glucose
values dosed within the first hour of life,
5-minute Apgar score, birthweight and

gestational age. O.M.S. defines as preterm
labour one that occurs before the conclu-
sion of the 37th week of gestation (259
days) (!). pH and plasmatic glucose va-
lues are important indicators of neonatal
welfare (*3). Normal pH values fluctuate
between 7.25 and 7.45, values under 7.25
are indicators of neonatal acidosis and
asphyxia (*%°¢). Normal glucose values
are included between 25 and 90 mg/ml.
We wished through this research to iden-
tify those neonatal factors associated with
survival pretetm infant.
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Table 1. — Correlation between 5-minute Apgar score and gestational age.

G.A. Week 24-27 % 28-32 % 33-36 % Tot. %
Apgar < 4 7 36.84 7 10.29 8 2.16 22 4.81
Apgar 4-6 8 42.10 15 2205 21 5.67 44 9.62
Apgar > 7 4 21.06 46 67.66 341 92.17 391 85.57
Total 19 100.00 68 100.00 370 100.00 457 100.00

MATERIALS AND METHODS

The study was carried out in our Department
on 457 preterm infants born between January 1
and December 31 1990. All newborns with a
gestational age > 24 weeks < 37 weeks and
with a birthweight > 700 gr have been consi-
dered. The best obstetric estimate of gestational
age (including both historic data and ultrasono-
graphic measurements of CRL and/or BPD, be-
fore 12th week) was relied on in all cases. Ul-
trasonographic images were obtained by Ansaldo
A U940 ecography. In 1990 the total number of
deliveries in both Institutes was of 2296 with
a percentage of 14.71% (n = 441) of preterm
labour. The total number of newborns was of
3040 of which 15.03% (n = 457) preterm. A
division into three groups based on gestational
age was made 4.13% (n = 19) between 24 and
27 weeks, 14.089% (n = 68) between 28 and 32
weeks and 81.79% (n = 370) between 33 and
36 weeks.

The characteristics of the newborn were eva-
luated according to the gestational age, umbilical
pH values, glucose values, birthweight and 5-
minute Apgar score, considered pathological
when less than 4 and between 4 and 6, a good
prognostic value when more than 7 (tab. 1).
Apgar scores were assigned to all live-born in-

fants by either pediatric staff or labour and
delivery nursing staff. Glucose plasmatic values
were given by Destrostix within the first hour
of life. The newborns were stratified according
to birthweight in: Extremely Low Birth Weight
(ELBW) with birthweight less than 1000 gr,
Very Low Birth Weight (VLBW) between 1000-
1500 gr, Low Birth Weight (LBW) between
1500-2000 gr and Appropriate birtrthweight for
Gestational Age (AGA) if higher than 2000 gt.
We also evaluated neonatal pathologies, includ-
ing, in particular Respiratory Distress Syndrome
(RDS), Intraventricular Haemorrhage (IVH), Ne-
crotizing enterocolitis (NEC), Disorders of the
Nervous System (DNS) and neonatal mortality
(NM). The incidence of these pathologies was
correlated with birthweight.

RESULTS

Four hundred and fifty seven preterm
infants were examined. In Tab. 2 the
distribution of 5-minute Apgar score, mean
pH and glycemia values within birthweight
groups are shown. An analysis of variance
demonstrated a significant relationship
between birthweight and Apgar score

Table 2. — Distribution of 5-minute Apgar score by birthweight groupings.

ELBW VLBW LBW AGA

Apgar score <1000 gr % 1%88%[ % 2(1)(5)8(;1' % 52000 gr %
<4 10 37.0 2 4.0 5 8.7 2 0.6
4-6 9 333 15 294 7 123 14 4.3
>7 8 29.7 34 66.6 45 79.0 306 95.1

mean

pH 7.21 7.25 7.29 7.30

mean

glycemia  48.12 47.51 5222 51.91

Legend — ELBW: Extremely low birth weight; VLBW: Very low birth weight; LBW: Low birth
weight; AGA: Appropriate birthweight for gestational age.
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Table 3. — Distribution of pH values by birthweight groupings.

H ELBW VLBW LBW AGA
P % % N. % N. %
<720 14 51.9 14 275 7 12.3 38 11.8
7.20-7.25 4 14.8 9 17.6 9 158 52 16.2
> 725 9 333 28 549 41 71.9 232 720
Total 27 100.0 51 100.0 57 100.0 322 100.0
Table 4. — Distribution of glucose values by birthweight groupings.
Glucose ELBW VLBW LBW AGA
mg/ml N. % % N. % N. %
<25 4 14.8 16 314 8 14.1 32 10.0
25-90 23 85.2 33 64.7 49 859 285 88.5
>90 0 0.0 2 39 0 0.0 5 1.5
Total 27 100.0 51 100.0 57 100.0 322 100.0

(p < 0.001). In Tab. 3-4 the distribution
of pH values and glycemia among the
birthweight groups was evaluated. We
considered pH values < 7.20 as indica-
tors of neonatal significant acidosis, bet-
ween 7.20 and 7.25 as indicators of mi-
nor level of acidosis and values > 7.25
as normal, while glucose values < 25 mg/
ml suggested significant hypoglycaemia,
between 25 and 90 mg/ml normal, > 90
mg/ml significant neonatal hyperglycae-
mia. These tables show the normalization
of the values of pH and glycemia with
increase of birthweight. The correlation
between neonatal mortality, birthweight
and pH is reported in Tab. 5. In Tab. 6
the outcome of 457 preterm newborns,
divided in three birthweight groups, is
shown. The rate of neonatal mortality in

ELBW was 85.18% (n = 23), 7.84%
(n = 4) in VLBW, 5.26 (n = 3) in LBW,
only 0.93% (n=3) in the newborns
with birthweigh > 2000 gr.

The incidence of DNS, RDS and NEC
was reduced by 509 in the newborns
with a birthweight between 1000-1500
gr (VLBW) in respect to the newborns
with birthweight < 1000 gr, while the
incidence of IVH is the same. The dif-
ferences between the VLBW and LBW
newborns (1500-2000 gr) were correlated
above all with a further decrease of 50%
of RDS, IVH, and a relative increase of
DNS incidence. Finally, the outcome of
newborns with a birthweight > 2000 gr
is the same as that of the newborns with
a gestational age > 37 weeks.

Table 5. — Distribution of neonatal mortality by pH values in birthweight groupings.

pH ELBW VLBW LBW AGA
% % N. % N. %
<720 14 60.8 3 750 1 333 0 0.0
7.20-7.25 3 13.1 1 250 0 0.0 0 0.0
>725 6 26.1 0 0.0 2% 66.7 3% 100.0

* Newborns with multiple malformations.
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Table 6. — Qutcome of 457 newborns divided in four groups based on birthweight.

IVH % DNS % RDS % NEC % NM %
ELBW 5 18.58 5 18.51 19 74.37 1 3.70 23 85.18
VLBW 8 15.68 5 9.80 21 41.17 1 1.96 4 7.84
LBW 4 7.01 7 12.28 12 21.05 1 1.75 3 5.26
AGA 2 0.62 12 372 14 4.34 1 031 3 0.93
DISCUSSION

An immediate and overall clinical eva-
luation of neonatal vitality is effected
using a score system as introduced by Vir-
ginia Apgar in 1953 (7). An Apgar score
less than 7 at 5 minutes may imply the
presence of tachypnea, tachy or brady-
cardia, disorders of the nervous system,
for example muscular hyperexcitability or
hypotonia, vessel spasm.

These symptoms indicating the lack of
neonatal welfare must be correlated with
neonatal outcome. No such relationship
exists between pH and Apgar score, while
a positive correlation between birthweight,
Apgar score and clear reduction of pH
values correlated with birthweight exists,
with mean pH values 7.30 in newborns
with birthweight > 2000 gr and mean
pH values 7.21 in infants with birthweight
< 1000 gr pH value < 7.25 associated
with hypercapnia is indicative of neonatal
acidosis and asphyxia and in the prema-
ture newborns as an indicator of imma-
ture lungs. It is interesting to note the
pH correlation with prematurity and bir-
thweight too, although this is closely re-
lated to gestational age. ELBW newborns
presented acidosis and asphyxia. Even the
increase of glycemia values in the new-
borns with an Apgar score less than 6
was correlated an increase of the catabo-
lism of glucose, and thus to a condition
of acidosis, due to the increase of cateco-
lamine and to a higher distribution of the
reserves of hepatic and tissue glycogen.
In this study the close correlation existing
between birthweight and neonatal out-
come is underlined. In fact in newborns
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with an ELBW and VLBW a higher in-
cidence of neonatal pathology and morta-
lity with signs of acidosis and asphyxia
at the moment of birth has been observed
(3219, The reduction of the neonatal
pathology and mortality incidence in the
LBW is clearly appreciable. The outcome
of newborns with a birthweight higher
than 2000 gr is similar to that of normal
newborns. The importance of the eco-
graphic assessment of the fetal weight
must be emphasized (**?), since a birth-
weight of 1500 gr represents the cut-off
for the neonatal morbidity and mortality.
A close clinical evaluation of births risking
preterm labour or pathologies is also im-
portant, in order to improve the estimate
of childbirth timing. In order to method
of delivery Kitchen et al. (®) provided
just such an analysis in a large cohort of
infants delivered between 24-48 weeks,
and they concluded that cesarean section
offered no significant benefit in either sur-
vival of the neonate or reduced risk of
handicap. On the contrary we observed
that cesarean section was associated with
a lower rate of neonatal mortality (5%),
while the rate of neonatal mortality in
spontaneous delivery was 8.9%.
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