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The present study aims to assess the effects of alcohol and drug consumption on the cerebral status of a
newborn with risk. Although there is a vast literature on the quality of life in terms of health, there is no
uniform point of view, since the well-being of a person implies other elements that consider not only health
but also the economic and educational environment in which the individual evolves and often these factors
are connected. Besides, there is no valid instrument for measuring the quality of life either for an adult or for
a child. In most cases, alcohol consumption intensifies in time, significantly decresing the quality of life for
the mother and especially for the conception product. The study focuses on showing the The study focuses
on highlighting the psychosocial and pharmacological aspects relevant to the diagnosis and management of
neonatal cerebral status. The study participants, whose responses were the base for the quantitative analyzes,
were individually interviewed using a standardized interview protocol. The interviews were conducted between
October 2015 and September 2017. The interview protocol included three sections, in this chapter focusing
our attention on the following sections: a) socio-demographic characteristics: age of gestation, sex of the
newborn; b) clinical data: Presentation, Weight at Birth, Apgar Score, Cerebral Saturation (rSO2), Peripheral
saturation (SpO2), The extraction fraction (FTOE), Parameters harvested from the umbilical cord at birth (pH,
Base excess (BE), pCO2, pO2, MetHb, COHb), c) risk profile: mother’s alcohol consumption, including during
pregnancy and drug use. The study group consisted of 90 infants born full term in Elena Doamna Maternity
Hospital in Iasi, between 2015-2017, included in the programme of follow-up of the newborn with risk with
the purpose of performing an non-invasive assessment of the fetal and neonatal cerebral status, in order to
prevent and establish treatment methods for perinatal asphyxia. Based on the information obtained through
the preliminary documentation, 30 newborns with alcohol and / or drug-consuming mothers and 60 neonates
with risk-free mothers were selected - the control batch, who accepted to participate in the study.The cases
studied showed the homogeneity of the groups depending on the mother’s age and gestational age, as well
as the sex of the newborn and the weight at birth (p>0.05). In neonates from mothers at risk, the under-
reference level of 1-minute brain saturation, combined with a lower gestational age and the 62.5% probability
of performing a caesarean section at low levels of cerebral saturation was noted in 66.7% of newborns.The
cut off value of SpO2, was established at 70 mL/ 100g/1 min, with a sensitivity of 50.9% and a specificity of
51.3%, after reading the coordinates of ROC curve, but the prediction was not significant from the statistical
point of view (p=0.670). The mean level of base excess was al excesului de baze was slightly lower in
newborns with the extraction fraction below the cut off value (-4.64 vs -4.18; p=0.560). According to the
cases studied, 1 min after birth, 23.3% of the newborns showed an increased level of pCO2 associated with
a reduced level of peripheral saturation (r= -0.231; p=0.05). The correlation between the pO2 level and the
cerebral saturation, recorded 1 min after birth, was direct, but reduced as intensity (r= +0.295; p=0.049).
About 27% of the newborns associated increased values of pO2 with reduced values of the extraction fraction
(r=-0.272; p=0.047). The newborns with an extraction fraction over the cut off value had a level of COHb
below 1% (p=0.756) more frequently. Newborns from mothers who have consumed alcohol and / or drugs,
including during pregnancy, show a reduced level of cerebral saturation and  peripheral saturation 1 minute
after birth. In 16.7% of newborns, the extraction limit was below the baseline 1 minute after birth.
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Although there is a vast literature on the quality of life in
terms of health, there is no uniform view, since the well-
being of a person involves other elements not only of health
but also of the economic and educational environment in
which the individual evolves, and often these factors are
mixed [1-4]. Besides, there is no valid instrument for
measuring the quality of life either for an adult or for a
child. In most cases, alcohol consumption intensifies in
time, significantly decresing the quality of life for the mother
and especially for the conception product [5-8].

Experimental part
Material and method

Study group. The study group was made of 90 newborns
at term in Elena Doamna Maternity Iasi, during 2015 and
2017, who were included in the programme of follow-up
of the newborn at risk for a non-invasive assessment of
the fetal and neonatal cerebral status, with the purpose of
preventing and establishing the treatment methods in case
of perinatal asphyxia.

The sample size (n = 90) at the significance threshold
of 95% with a sampling error of ± 6% is representative for



REV.CHIM.(Bucharest)♦ 69♦ No.11♦ 2018 http://www.revistadechimie.ro 3189

the population of Iasi city (Romania’s Statistical Yearbook,
http://www.insse.ro/cms/ro/tags/anuarul-statistic-al-
romaniei).

Inclusion criteria: Age of gestation at birth with variations
between 37 and 42 weeks; the mother’s age over 18; the
mother’s free consent to respond to the questionnaire.

Depending on the mother’s alcohol consumption,
including during pregnancy and / or drug use, the study
group was divided into two batches:

- Lot I – 30 newborns with mothers that declare alcohol
consumption and / or drug use, even occasionally, including
during pregnancy;

- Lot II – 60 newborns with mothers who deny alcohol
consumption and / or drug use.

The cerebral status is assessed only clinically in the
delivery room with subjective variations based on the
neonatal behaviour, muscle tone and reflexes. Thus, it is
beneficial to know objectively the neonatal brain activity
immediately after birth. For this purpose there are three
measurable brain parameters by three non-invasive,
immediate, real-time assessment methods: cerebral blood
flow measured by transfontalian ultrasonography, cerebral
electrical activity evaluated with integrated amplitude EEG
and cerebral tissue oxygenation measured by near infrared
light spectroscopy (NIRS) [3, 9, 10].

Statistical methods
The study was prospective and was conducted by

applying questionnaires to which mothers responded, after
being informed that they are participating in an
epidemiological study, between October 2015 and
September 2017. The interview protocol included three
sections, in this chapter focusing our attention on the
following sections: a) socio-demographic characteristics:
age of gestation, gender of the newborn; b) clinical data:
Presentation, Weight at Birth, Apgar Score, Cerebral
Saturation (rSO2), Peripheral saturation (SpO2), The
extraction fraction (FTOE), Parameters harvested from the
umbilical cord at birth (pH, Base excess (BE), pCO2, pO2,
MetHb, COHb), c) risk profile: mother ’s alcohol
consumption, including during pregnancy and drug use [11-
14].

The data has been systematized and centralized into a
SPSS 18.0 database. The descriptive statistical analysis, at
the 95% significance threshold, investigated the normality
of the value series to determine the statistical functions to
which they fit. The statistical analysis consisted in applying
qualitative significance tests (χ2 test, Pearson correlation
test) and quantitative significance tests (t-Student test, F
test).

Results and discussions
Based on the cases studied we noticed the homogeneity

of batches according to the mother’s age (25.87 vs 27.60

years old; p=0.113) and the gestational age (38.43 vs 38.65
weeks; p=0.309) (table 1), but also according to the
newborn gender and his/her weight at birth (fig. 1).

Table 1
DESCRIPTIVE STATISTICAL INDICATORS OF MOTHER’S AGE (YEARS) AND GESTATIONAL AGE (WEEKS)

COMPARATIVE ON STUDY LOTS

Fig. 1. Gender and weight at birth compared to study lots

Fig. 2. Birth compared on study lots

For the patients in lot I, 73.3% of the births were C-
sections, while in non-at-risk patients the ratio of C-sections
was significantly lower (73.3% vs 51.7%; p=0.045) (fig.
2).

The Apgar score at 1 min ranged from 6 to 9 in patients
in the group at-risk, but the mean did not differ significantly
from the control group (8.61 vs 8.52; p=0.908) (fig. 2).
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Cerebral saturation (rSO2)
Group characteristics according to cerebral saturation

at 1 min:
- rSO2 varied from 15 to 81 mL/100g/1 min, 76.7% of the

values being below the reference limit (50 mL/100g/1 min);
- the mean value (31.50 mL/100g/min) that is very close

to the mean cerebral saturation of the group and the result
of the Skewness test below 2 (p=0.249) suggest the fact
that the series of cerebral saturation values at 1 min was
homogeneous, so significance tests for continuous
variables can be applied;

- the mean of the group at-risk was significantly lower
30.47 ± 15.79 mL/100g/1 min compared to the control
group 37.61 ± 15.82 mL/100g/min (p=0.05).

It should be noted that in newborns from alcohol and /
or drug-consuming mothers, mean cerebral saturation has
shifted from 30.47 mL/ 100g/1 min to 76.71 mL/100g/10
min (table 2).

In neonates from mothers at risk, the under-reference
level of brain saturation at 1 min, combined with a lower
gestational age and the 62.5% probability of performing a
caesarean section at low levels of cerebral saturation was
noted in 66.7% of the cases.

By drawing the ROC curve it was shown that the cerebral
saturation level of 1 minute (AUC=0.625; IC95%: 0.506-
0.743; p=0.043) entered significantly in the caesarean
determinism, which is not observed even at 5-10 min (fig.
3).

Neonatal cerebral oxygen saturation (rSO2cerebral)
increases during the transition period from intrauterine to
extra uterine life, with stabilization at normal in the first 10
min of life [17=20].

Peripheral saturation (SpO2).
Group characteristics based on peripheral saturation at

1 min:
- SpO2 varied from 14 to 98 mL/100g/1 min;

- The mean value (70 ml/100g/min) close to the mean
peripheral saturation of the group and Skewness test result
over -2 (p = -0.597) suggest that the set of values for
peripheral saturation at 1 min was homogenous, so
significance tests for continuous variables can be applied;

·the mean of the exposed group did not differ significantly
from the control group 60.37 ± 15.07 mL/100g/1 min vs
65.35 ± 13.26 mL/100g/1 min (p=0.112).

Note that the average peripheral saturation has shifted
from a level of 65.97 mL/ 100g/1 min to 94.74 mL/100g/10
min (table III).

In the group at-risk, the cut-off value of SpO2 was set at
70 mL / 100 g / 1 min by reading the ROC curve coordinates,
with a sensitivity of 50.9% and a specificity of 51.3%, but
the prediction was not statistically significant (AUC =
0.476) (fig. 4).

The average base excess was slightly lower in
newborns with the extraction fraction below the cut off
value (-4.64 vs -4.18; p=0.560).

Based on the cases studied, 1 min after birth 23.3% of
the newborns showed an increased level of pCO2
associated with a lower level of peripheral saturation (r= -
0.231; p=0.05).

The correlation between the level of pO2 and cerebral
saturation, recorded 1 min after birth, was direct, but
reduced as intensity (r= +0.295; p=0.049). About 27% of
the newborns showed increased values of pO2 that were
associated with reduced values in the extraction fraction
(r= -0.272; p=0.047).

The newborns with an extraction fraction over the cut
off had a more frequent level of COHb below 1% (p=0.756)
(fig. 5).

Cesarean delivery (probably without labor) has a
significant role in the determinism of fetal brain
oxygenation with the increase in oxidative metabolism at
this level. The lack of the labor process avoids the activation
of the cerebral circulatory mechanisms preparatory to the

Table 2
STATISTICAL INDICATORS OF CEREBRAL

SATURATION IN LOT I(mL/100g/min)

Fig. 3. ROC Curve - cerebral
saturation in cesarean

determinism
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Fig. 4. ROC Curve-
peripheral saturation in
determining C-sections

physiological transient hypoxic moment of birth, thus, at
the time of extraction, the only adaptive fetal mechanism
to hypoxia is that at the level of the brain tissue by increasing
the extraction of oxygen [15].

The fraction of tissue oxygen extraction (FTOE) at
neonatal brain level has a postnatal progression, with
stabilization at normal values in the first 10 minutes of life
[16-20].

Conclusions
The age of the mothers accepted in the study ranged

from 18 to 39 years, recording a slightly lower mean age in
alcohol and / or drug-consuming patients.

Gestational age ranged from 37 to 42 weeks, with no
significant difference in the mean (about 38 weeks) when
related to alcohol or alcohol consumption.

In alcohol-consuming mothers, the gender of the
newborn was more frequently male.

Table 3
STATISTICAL INDICATORS OF

PERIPHERAL SATURATION IN LOTI
(mL/100g/min)

Fig. 5. Percentage differences depending on the level of COHb
and the cut off value of the extraction fraction for lot I

Weight at birth was normal in both study groups.
Newborns born to mothers who have consumed alcohol

and / or drugs, including during pregnancy, have lower
levels of cerebral saturation and peripheral saturation 1
minute after birth.

In 16.7% of newborns, the 1 minute extraction limit was
below the reference limit.
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