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Base excess as a prognostic factor determining the perinatal outcome
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ABSTRACT

Background: Umbilical cord blood gas assessment seems to be the most objective determination of fetal metabolic
condition at the time of birth and can be used to assess the perinatal outcome of the baby. In the early stage of an
impaired placental circulation, hypoxemia and hypercapnia result in a decrease in pH with BD maintained normal
(respiratory acidemia), whereas if the hypoxic process develops into a sustained anaerobic metabolism the BD rises
secondary to lactic acidosis and consumption of buffer.

Methods: Observational study done in KIMS hospital Bangalore, Karnataka, India, in a study period of 18 months on
a sample size of 100. Within 30 sec of delivery a segment of umbilical cord was clamped at both ends. Cord blood
was collected in heparinised syringe. It was then transported with cold ice packs and blood pH, pCO,, pO, were
measured.

Results: In present study, there was a significant difference between the 2 groups in terms of BE, BE being highest in
the group without complication. There was a moderate negative correlation between duration of NICU stay (days) and
BE (mmol/L), and this correlation was statistically significant. There was a significant difference between the 2
groups in terms of BE with the median BE (mmol/L) being highest in the group not requiring resuscitation. At a
cutoff of BE (mmol/L) <-17.5, it predicts complications with a sensitivity of 71.4%, and a specificity of 88.2%.
Conclusions: Hence cord blood base excess can be used as a prognostic factor in determining the perinatal outcome.
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INTRODUCTION

Umbilical cord blood gas analysis at birth provides a
retrospective objective measure of the fetus’ aerobic and
anaerobic intrauterine metabolism, used not only to
assess the course of labor and management in individual
births, but also as an important measure in cases of
litigation, in education, for quality assurance of maternity
units, and as an outcome parameter in clinical research.
The ability of pH and BD to reflect a depressed vitality at
birth has been addressed also in other studies, where
some have shown pH to be better than BD, some have
shown it to be equally good (or bad), but none show that
BD is better than pH. In contrast to Knutzen et al in a
recent review argue that BD is the most important

variable for reflecting neonatal morbidity.! They stated
that a cord artery pH of <7 is a practical threshold for
defining pathological fetal acidemia, but that pH alone is
not a strong interpreter of neonatal outcome because only
acidosis with a metabolic component is associated with
an increased risk of neonatal morbidity or mortality.

Many physicians might be unaware of the fundamental
principle of fluid compartment when assessing cord
blood BD. In contrast to adults, in the hypoxic fetus there
could be a fairly large difference in BD value when
calculated in blood and when calculated in ECF, but few
researchers have recognized that BD in blood (BDblood)
and BD in ECF (BDecf) are calculated differently and
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that different blood gas analyzers use different algorithms
to calculate BD.23

The rationale for adding BD to pH determinations is to
distinguish between respiratory and metabolic acidemia.
In the early stage of an impaired placental circulation,
hypoxemia and hypercapnia result in a decrease in pH
with BD maintained normal (respiratory acidemia),
whereas if the hypoxic process develops into a sustained
anaerobic metabolism the BD rises secondary to lactic
acidosis and consumption of buffer. Metabolic acidosis is
in obstetrics defined as a low umbilical cord pH (usually
12.0 or >16.0 mmol/L). The threshold BD >12.0 mmol/L,
with no reference to blood or ECF, was established by
Low et al.* In any case, a large majority of acidemic
newborns are vigorous and in the absence of neurological
symptoms they appear not to run an increased risk of
developing neurologic or behavioral problems later in
life.5

In labor, there is an increase in metabolic acidosis, with a
base deficit of -4.8 mEq/l and a standard bicarbonate of
20.3 mEg/l, due to maternal fixed acids from
uteroplacental metabolism and from ketone bodies which
appear with stress; in fetal acidosis the umbilical artery
has been shown to contain high levels of lactic and
pyruvic acids.®

METHODS

Materials and method

Study area: Department of peadiatric, KIMS
hospital, Bangalore, Karnataka, India

Study design: Observational study

Study subjects: neonates delivered at Kempegowda
Institute of Medical Sciences

Study period: 12 months

Sample size: 100

Inclusion criteria

Complicated pregnancies

Abnormal NST

Meconium stained amniotic fluid
Prolonged labour

Neonates with low APGAR score at birth.

Exclusion criteria

Normal antenatal history with normal Apgar score.
Informed consent from the mother. The standard
technique of sampling cord blood for gas and acid-base

analysis comprises three steps:

e Clamping a segment of the cord
e Removing the clamped cord segment

e Needle aspiration of venous blood sample from the
excised clamped cord segment was done and later
transferred into preheparinized syringes.

An approximate 20cm segment of cord must be isolated
between two sets of two clamps and 0.5ml of the venous
blood is aspirated and transferred to preheparinized
syringe. The sample was transported with ice packs.
Delay in clamping resulted in significant change in acid-
base parameters the longer the delay, the greater is the
change. The change was a progressive decrease in pH and
base excess and increase in pCO2 and lactate.

Statistical analysis

Data were coded and recorded in MS Excel spreadsheet
program. SPSS v23 was used for data analysis.
Appropriate non-parametric tests (Wilcoxon test/Kruskal
Wallis Test/Spearman Correlation) were used when the
data were non-normally distributed. ROC analysis was
performed to find the best cut-off for diagnosing the
outcome condition. Level of significance was taken as
p<0.05.

RESULTS

The variable BE (mmol/L) was not normally distributed
in the 2 subgroups of the variable Complications. Thus,
non-parametric tests (Wilcoxon Test) were used to make
group comparisons.

Table 1: Comparison of complications in terms of
base excess (mmol/L).

Complications Wilcoxon test

BE (mmol/L) Present Absent W p-value
-17.57  -12.71

ean (55) (641) _ (4.17) 147.000 0.016

Median(IQR)  -20 (6.5) -13 (6) ' '

Range -23--9 -19--3

There was a significant difference between the 2 groups
in terms of BE (mmol/L) (W=147.000, p=0(.016), with
the median BE (mmol/L) being highest in the group
without complication.

The above scatterplot depicts the correlation between
duration of NICU stay (days) and BE (mmol/L).
Individual points represent individual cases. The blue
trendline represents the general trend of correlation
between the two variables. The shaded grey area
represents the 95% confidence interval of this trendline.

Non-parametric tests (Spearman Correlation) were used
to explore the correlation between the two variables, as at
least one of the variables was not normally distributed.

There was a moderate negative correlation between
duration of NICU stay (days) and BE (mmol/L), and this
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correlation was statistically significant (rho=-0.39,
p<0.001).

BE (MMOLIL)

DURATION OF NICU STAY (DAYS)

Figure 1: Correlation between duration of NICU stay
(days) and base excess (mmol/L).

For every 1 unit increase in Duration of NICU Stay
(Days), the BE (mmol/L) decreases by 0.61 units.

Table 2: Comparison of resuscitation required in
terms of base excess (mmol/L).
Wilcoxon test

Base Resuscitation

excess . Not
(mmol/L) el required PRI
Mean -16.08 -12.09
(SD) (3.91) (4.14)
Median -17 444,000 <0.001
(IQR) (6.25) -12 (6.25)
Range -23--9 -19--3
/'///’
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Figure 2: ROC curve analysis showing diagnostic
performance of base excess (mmol/L) in predicting
complications: present versus complications: absent.

The variable BE (mmol/L) was not normally distributed
in the 2 subgroups of the variable Resuscitation. Thus,
non-parametric tests (Wilcoxon Test) were used to make
group comparisons.

There was a significant difference between the 2 groups
in terms of BE (mmol/L) (W=444.000, p<0.001), with the
median BE (mmol/L) being highest in the group not
requiring resuscitation.

The area under the ROC curve (AUROC) for BE
(mmol/L) predicting complications: present versus
complications: absent was 0.774 (95% CI: 0.505-1), thus
demonstrating fair diagnostic performance. It was
statistically significant (p=0.016).

At a cutoff of BE (mmol/L) <-17.5, it predicts
complications with a sensitivity of 71.4%, and a
specificity of 88.2%.

DISCUSSION

In present study done in KIMS hospital Bangalore,
Karnataka, India, in a sample size of 100 it was noted
there was a significant difference between the 2 groups
(those  with  complication and those  without
complications) in terms of BE (mmol/L) (W=147.000,
p=0.016), with the median BE (mmol/L) being highest in
the group without complication.

In a study done by Victory R et al, undertaken to
determine the relationship of umbilical cord pH and base
excess (BE) values to adverse neonatal outcomes for a
large tertiary hospital population delivering at term, a
progression of risk in term infants for Apgar less than 7 at
5 minutes, NICU admission, and need for assisted
ventilation with worsening acidosis at birth, which begins
with cord blood values close to mean values indicating a
higher threshold for associated acidemia with these
outcomes than is seen for more severe neonatal
outcomes.°

In a study done by Wiberg N et al, lactate in cord arterial
blood is at least as good as BD to indicate a depressed
vitality at birth, particularly in combination with pH and
best used with Gestational age-adjusted values, but for
any conclusion about the predictive value on long-term
outcome further studies are needed.!

In present study, there was a moderate negative
correlation between duration of NICU stay (days) and BE
(mmol/L), and this correlation was statistically significant
(rho=-0.39, p<0.001).

There was a significant difference between the 2 groups
(those requiring resuscitation and those not requiring
resuscitation) in terms of BE (mmol/L) (W=444.000,
p<0.001), with the median BE (mmol/L) being highest in
the group not requiring resuscitation.
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At a cutoff of BE (mmol/L) <-17.5, it predicts
Complications with a sensitivity of 71.4%, and a
specificity of 88.2%.

CONCLUSION

Hence, cord blood base excess can be used as a
prognostic factor in determining the perinatal outcome.
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