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Abstract

A painful labor induces adverse maternal effects and increases fetal stress, yet evidence of lack of adverse effect
of epidural anesthesia to the newborn Apgar score has been inconsistent.

The aim of this study was to investigate maternal, newborn and anesthetic factors associated with a low Apgar
score, in particular the effect of modality and timing of epidural analgesia, since this may allow for an appropriate
neonatal care planning.

We retrospectively analyzed the labor process of 1850 out of 2006 parturients/participants/deliveries at Centro
Hospitalar do Porto in 2014.

Our primary outcome was newborn Apgar score at fifth minute post-partum. Statistical significance was set as a p
value inferior to 0.05.

Seventy-one newborns (3.8%) had Apgar score below 7 and 1779 (96.2%) above or equal to 7 at fifth minute.
None of the variables identified as maternal age, BMI, previous labor, gestational age, cervix dilation and newborn
weight have proved to be different between groups of Apgar below and above 7 (t-test). There was also no
significant difference between newborns with Apgar above or below 7 in what concerned initiation of labor, mode of
epidural analgesia, previous cesarean, type of delivery and newborn sex (Chi-squared). Median hour of birth and
median labor length since beginning of epidural analgesia were not different between the two groups of outcome
(Kruskall Wallis). The multivariable model showed that the risk for low Apgar was not independently associated with
any of the variables analyzed (Chi-squared Omnibus).

In our study, modality and timing of epidural analgesia was not a predictor of low neonate Apgar score at fifth
minute postpartum. Nonetheless, we demonstrated that epidural analgesia of low concentration local anesthetics
with opioids was non-inferior to the opioid-free variety.

Keywords: Low APGAR predictive factors; Epidural anesthesia and  to stand beyond the neonatal period as a low value at fifth minute has
APGAR been associated with cognitive impairment measured by academic
achievement in adolescence [5,6].

Introduction Previous studies reported several predictors of low apgar score
including maternal age [7,8], parity [9,10] smoking [11-15], obesity
[16-19] and delivery by C-section [20]. Newborn factors included
gestational age [10,21-23], low birth weight [10,22] and breech
presentation [20].

The Apgar score is a quick and standardized assessment tool for
clinical evaluation of the newborn at birth. Developed in the 1950s by
the anesthesiologist Dr. Virginia Apgar, it remains useful until present
days as a survival prediction score at 28 days of life [1-3].

The influence of anesthetic factors on neonatal well-being has also
been questioned. Epidural analgesia is nowadays considered the
standard for labor analgesia, unless contraindicated. It should be
offered to all pregnant women, and despite conflicting results on its
impact on instrumental delivery incidence, a 2011 Cochrane review
concluded it has no significant impact on the rates of cesarean section
neither on the newborn outcome assessed by the Apgar score [24,25].

The score is calculated by assigning a value of zero to two points for
each of the five indices of well-being: heart rate, respiratory effort,
reflex irritability, muscle tone and color [3]. In practice, Apgar score
should be assessed at 1st and 5th minute. A score more than or equal
to 7 is considered normal, while if less than 4 is considered severely
low, at the 5th minute [4]. Fifth minute Apgar seems a better predictor
compared with 1st minute Apgar, as it already signifies newborn
answer to resuscitation maneuvers. Fifth minute Apgar score has been The moment of initiation of epidural analgesia has also been

shown to be a better predictor of neonatal outcome than umbilical- questioned as a potential factor to modify labor progression and
artery blood pH [2]. The predictive strength of the Apgar score seems
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clinical maternal and neonatal outcomes. However, recent studies and
a 2014 Cochrane review advocate that epidural analgesia should be
initiated as soon as requested by the mother, without impact on Apgar
score or cord pH [26-29].

Although Apgar score has been used worldwide for many years to
evaluate early neonatal condition, it has been questioned if it is still
relevant with all the advances in health-care service provision, neonatal
resuscitation and infant care. Few data support its use as isolated
criteria to predict mortality and morbidity, especially in preterm
neonates [30].

Furthermore, Apgar score presents several limitations. The variables
included depend on the newborn physiologic maturity, and no
consistent data proved its applicability in preterm infants, so a false low
Apgar score could be erroneously attributed to a healthy preterm
infant; it could be affected by external factors as drugs, infections,
trauma, and other non-controlled factors; and finally the evaluation of
some of its components could be significantly subjective [30].

Moreover, neonatal resuscitation guidelines applied today are
beyond the scope of the Apgar score and its prediction power. During
neonatal resuscitation maneuvers, Apgar score should not be applied,
as it was assigned for infants breathing spontaneously and not for
neonates under resuscitation. In these newborns, score should be
mentioned as “assisted”, however no predictive power has been tested
for this new concept [30,31].

Despite all this recent discussion around Apgar score,
understanding its multiple limitations, it continues to present to date
as a worldwide easy, standardized and immediate tool for neonatal
assessment [30].

The aim of this study was to investigate if mode and timing of
epidural labor analgesia is associated with a low Apgar score, since this
may allow for an appropriate neonatal care planning.

Methods

Study design and sample

We performed a retrospective analysis of all labors occurred in our
Obstetric Department in Centro Hospitalar do Porto, between 1st
January and 31% December 2014. Centro Hospitalar do Porto is a
grade-1 public hospital, offering all medical and surgical specialties,
with the exception of cardiothoracic surgery.

Elective cesarean sections were excluded. To avoid possible bias,
twins were excluded from the analysis. All labors that were converted
into urgent cesareans due to fetal stress or other maternal related
factors, as well as breech deliveries were included in the analysis.
Women submitted to intravenous analgesia for labor were also
excluded, as this regimen is only an option in parturient with specific
pathologies that prevent the use of regional analgesia techniques.
Maternal associated pathology and obstetric conditions (e.g. placenta
previa, placental abruption, premature membrane rupture, cord
prolapse) were not registered in the analyzed charts and these variables
were not taken into account in this analysis. Importantly, all women
with previous cesareans that were included in the analysis had only one
previous cesarean, as the trial of scar is not performed in out maternity
in women who had had 2 or more cesarean deliveries.

Data were collected in charts designed to register all steps of labor
analgesia in our Department, fulfilled by an anesthesiologist attending

or resident. All data were posteriorly transcripted and analyzed in
Excel - Microsoft Windows".

Variables

The following variables were registered: maternal age (years),
maternal body mass index (BMI) (kg/m?), parity(n), previous labor
(n), gestational age (weeks), previous cesarean (yes or no), birth weight
(g), beginning of labor (spontaneous or induced), cervix dilatation at
beginning of analgesia (inferior or equal to 4 cm and superior to 4 cm),
mode of epidural analgesia (Ropi+S: patient-controlled epidural
analgesia (PCEA) with ropivacaine 0.1% and sufentanil 0.25 ug/mL (10
ml/h), with 5 mL bolus (lockout time: 30 min) Or the same mixture
but in continuous infusion; Ropi 0.2%: continuous epidural infusion
with high local anesthetic concentration, ropivacaine 0.2% (6-8 ml/h)
and bolus given by the anesthesiologist as needed; others: including
other choices of combination of local anesthetics and opioid or mixed
options with more than one mode of analgesia), type of delivery
(eutocic, dystocic, cesarean) delivery hour (hh:mm:ss) and labor length
since beginning of analgesia (hh:mm:ss).

Outcome

Our primary outcome was to analyze predictive factors of newborn
Apgar score below 7 at fifth minute post-partum.

Statistical analysis

Statistical analysis was performed using IBM SPSS statistics version
22.

Categorical variables are presented as frequency and percentage and
continuous variables are presented as mean + standard deviation (SD).
For comparison between groups, the t-student’s test was used for
continuous variables; chi-squared test was used for categorical
variables. Levene’s test was used to check the homogeneity of variances.
Non parametric Kruskal-Wallis test was used to compare the delivery
time of day, and duration of delivery. Logistic Regression was used to
identify independent risk factors for low Apgar score (below 7). A p-
value<0.05 was considered to be statistically significant.

Results

Two thousand and six labors were performed in our Department in
2014 (excluding elective cesareans). Twins, newborns from mothers
who received intravenous analgesia and registers with missing
outcome data were excluded (n=156).

One thousand eight hundred and fifty newborns were included in
the analysis. Among those, 3.8% (n=71) had Apgar score below 7 and
1779 (96.2%) above or equal to 7 at fifth minute. 906 (48.4%) were
female. Demographic data of study population is presented in Table 1.

Initiation of labor was spontaneous in 1282 (79.8%) patients and
medically induced in 325 (20.2%).

Epidural analgesia was initiated early in labor with cervix dilation
inferior to 4 cm in 239 (13.3%) women. Ropi+S were the analgesic
option in 953 (49.1%) women, Ropi 0.2 in 587 (30.3%). Four hundred
(20.6%) parturients received other treatments.

Delivery was eutocic in 1080 (58.4%) cases, dystocic in 568 (30.7%)
from which 294 (26,7%) were vaginal instrumented and 274 (14.8%)
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ended in cesarean section.
previous cesarean.

Among the parturients, 152 (8.6%) had a

confounding variables and some only included nulliparous mother to
achieve a more homogenous low-risk sample.

Media APGAR<7 APGAR>7 P 95% Cl of
Co- Standa odds ratios
Maternal 3006+ 29637539 | 30.06+6293 | >0.05 Variables efficient | rd P- g:g:
alernalage | g 333 ool Ho20. : (8- Error | value Uppe
(OR) | Lower
values) | (SE) limit r
BMI 29.2180 | 28.8294+4.3018 | 29.2058+4.427 >0.05 limit
4.44777 83 33 '
IMC 0.008 0.042 | 0.850 | 1,008 | 0.928 | 1.095
Para 0.65+1.265 | 0.57 +1.258 0.65 £ 1.260 >0.05
Parity -0.108 0.178 0.544 | 0.897 | 0.633 | 1.272
Idade 38.371 + 38.369 +
gestacional | 2.4893 38460221984 5 4923 >0.05 Gestational Age 0009 | 0073 |0.905  1.009 | 0.874 | 1.165
dC”ear;(I;(n 463+1245 | 463 +1112 463+ 1.248 >0.05 Baby’s weight 0.000 0.000 | 0.578 | 1.000 | 0.999 | 1.001
Baby's Female 0.092 0.351 0.792 | 1.097 | 0.551 | 2.183
Newborn 3166.67  +| 3111.96 +| 3173.31 | 005 Gen)éer
weight 487.203 552.966 473.600 ’ Male (RC)
APGAR - 5°| 9.326 + Spontaneou
minute 1.4534 Beginnin | s -0.817 0.548 0.136 | 0.442 | 0.151 1.294
g of
Labor Induced
Table 1: Demographic data. (RC)
The median hour of birth was 13h46m00s and the median labor | Cervix dilation 0.231 0.557 | 0.679 | 1.260 | 0.422 | 3.756
length since beginning of epidural analgesia was 3h09mO00s. Eutocic 0.455 0464 | 0327 | 1576 | 0635 | 3.914
None of the variables identified as maternal age, BMI, previous
. o AiTags . Type of | Cesarean -0.020 0.422 0.963 | 0.980 | 0.429 | 2.242
labor, gestational age, cervix dilation and newborn weight have proved | 21~
to be different between groups of Apgar below and above 7 (t-test Dystocic
p>0.05). (RC)
There was also no significant difference between newborns with Tvpe of| PCEA 0.364 0.522 | 0.485 | 1.439 | 0.517 | 4.005
Apgar above or below 7 in what concerned initiation of labor, mode of egﬁjural )
epidural analgesia, previous cesarean, type of delivery and newborn | analgesi Ropi 0.2 0.164 0.564 | 0.771)1.179 1 0.390 | 3.563
sex (Chi-squared p>0.05). a Others (RC)
.Medlan hour 9f birth and m§d1an labor length since beginning of | . . 0.000 0000 | 0319 | 1.000 | 1.000 | 1.000
epidural analgesia were not different between the two groups of
outcome (Kruskall wallis p>0.05). Duration of Anesthesia | 0.000 0.000 | 0.521 | 1.000 | 1.000 | 1.000

The multivariable model showed that the risk for low Apgar was not
independently associated with any of the variables analyzed (Chi-
squared Omnibus p>0.05) (Table 2).

Discussion

Identifying independent and modifiable predictors of low Apgar is
warranted to improve medical care. With this observational study, we
were not able to identify any factor independently associated with
newborn Apgar score below 7.

In a recent study, low Apgar score at fifth minute has been shown to
be strongly associated with the risk of neonatal and infant death [32],
remaining an important indicator of neonatal well-being.

In our study the global prevalence of Apgar score below 7 at fifth
minute postpartum of 3.8% was substantially higher than described in
other European developed countries [29]. For this high value may have
contributed the high heterogeneity of our sample. We did not exclude
high-risk pregnancies, such as babies from diabetic mother, advanced
maternal age and previous cesarean delivery, nor have we excluded
premature neonates or with severe malformations, or babies born from
emergent cesarean sections. Most studies do exclude these

Table 2: Results of logistic regression of risk factors for APGAR<7.
*P<0.05; RC: Reference Category.

Advanced maternal age has been associated with poor neonatal
outcomes [33], including low Apgar score. However, this has not been
confirmed in other studies [5]. In our study, no relation was evident
between maternal age and low Apgar score. This opposite result may
have turned from the fact that the impact of this variable is
significantly influenced by socioeconomic factors, namely level of
education. It has been shown that a high level of education for women
over 41 years-old mitigates the higher risk that these mother would
present when compared to younger individuals, showing that the risk
increment is probably multifactorial [33].

Obesity is one of the most concerning public health issues, and
maternal overweight has been associated with adverse perinatal events
and, neonatal death. In our study, we did not find a significant
association between maternal obesity and low Apgar score.
Nonetheless, most studies document an increased risk of low Apgar
score in babies born from these parturients [34,35]. The precise
mechanisms by which obesity negatively influences newborn outcome
are not completely understood. As we have a high percentage of
overweighed mothers in our sample, we would expect a significant
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result as described in literature. This showed that probably other
important non-controlled factors might have dissuaded the impact of
maternal obesity in outcome.

The association of multiparty and poor neonatal outcome has not
been consistent for decades. In some studies, the odds of a low Apgar
score were higher for women with no previous live births compared to
those without previous live births [2,28], but others did not share
similar results. According to the literature, having more than 6
childbirths is associated with an increased prevalence of maternal and
neonatal complications such as malpresentation, meconium-stained
liquor, placenta previa and a low Apgar score, comparing with other
multiparous women [36]. In our sample 1066 (58.5%) of women are
nulliparous. We were not able to show any effect of parity on Apgar
score and further studies seem necessary to better clarify this subject.

Nowadays, it is consensual that women who have had a previous
cesarean section can safely go through a vaginal labor, as it is assumed
that the risk for the mother and newborn are low [37]. Furthermore,
there is no difference in neonatal outcome among those delivered by
trial of scar (VBACS) compared to those who underwent emergency
CS due to failed trial of scar. Despite this agreement, the risks are still
higher than those associated with repeated elective cesareans [38]. In
fact, babies born from women with one previous cesarean seem to be
at increased risk of low Apgar score and perinatal death, when
compared with neonates from mothers with history of one previous
vaginal delivery [39]. In our study, history of previous cesarean was not
an independent risk factor for low Apgar score. Further studies are
needed for professionals to provide their patients with better
counseling regarding the choice of the most appropriate route of
delivery.

As it was previously stated, the Apgar score suffers the influence of
many factors, one of the most important being the gestational age [30].
In our study, this variable was not a predictor of Apgar score inferior to
7 at fifth minute. This might reflect the high efficacy of the current
neonatal resuscitation maneuvers immediately instituted after birth,
and the generalized availability of invasive mechanical support in our
hospital.

The Apgar score has been traditionally inversely related to neonate
birth weight [40]. Nowadays, with the increase of maternal metabolic
risk factors and neonatal overweight, it has been shown that the
heaviest infants are also at risk for low apgar score, that can be six-fold
higher than for infants with normal birth weight. Furthermore, this has
been proved even after exclusion of mothers with pre-existing and
gestational diabetes mellitus [28]. Also, newborn sex has been
investigated as a risk factor for low Apgar score. In one study, girls had
a reduced risk for low 5-minute Apgar score than boys, and the
difference remained significant even after stratification for birth weight
[28]. The predisposition for preterm delivery in male gestations has
been implied it the low Apgar score that neonatal boys present.
However, this phenomenon has been shown even when preterm boys
are compared with preterm girls [41]. In our study neither birth weight
nor newborn gender was associated with low Apgar score. In what
concerns the sex issue in particular, the relevance of this matter may be
more of the statistical and academic field than of the clinical setting
interest.

Controversy has been following the indication for elective induction
of labor before 41 weeks of gestation. It was previously stated that
elective induction of labor at 37 weeks of pregnancy, without medical
indication was associated with increased cesarean rates [42]. In fact, a

recent systematic review concludes that only induction of labor at 41
weeks of gestation and beyond is associated with low risk of cesareans.
In that review, thirteen studies contributed to show no difference if
Apgar score at fifth minute between elective induction of labor and
expectant management [43]. However, in another study, induction of
labor at 37 to 40 weeks of gestation was associated with low incidence
of cesarean section. The authors further demonstrated that this
practice was not related with increased perinatal mortality or neonatal
admission to intensive care unit, when compared with expectant
management [44]. In our center, induction of labor is currently
performed after 41 weeks of gestation, being anticipated only if there is
a valid medical indication. In the present study, we found no difference
in Apgar scores between inducted and spontaneous labors.

In this study we also investigated whether the hour of birth was
associated with differences in Apgar scores. It has been reported an
increased risk of being born with a low Apgar score during “non-office
hours” and during the periods of general holiday [28]. Also, a Welsh
study found that infant death was higher for babies delivered at night
and during July and August [45]. Although we have not found any
difference in neonatal Apgar score at any hour of the day, these results
should alert the medical community to the importance and
significance of maintaining an elevated and irreprehensible high
standard of care, especially in such a sensitive field of clinical practice.

Impact of labor analgesia techniques on neonatal apgar score

A painful labor induces adverse maternal effects and increases fetal
stress. For the mother, there will be an increase of circulating
catecholamines,  hyperventilation  during  contractions and
hypoventilation ~during rest. Those mechanisms can induce
deterioration in pH and base excess both in babies and mother, which
can easily be attenuated by adequate analgesia [29].

Neuraxial analgesia is the actual gold standard for maternal pain
relief during labor. However, controversy still follows the exact
moment in labor when it should be performed, and its influence of
maternal and neonatal outcomes.

Meta-analysis of the literature determined that the timing of
neuraxial analgesia does not affect Apgar scores at first and fifth
minutes [26]. Nonetheless, the definition of early epidural varies
among studies, being typically defined as initiation of epidural
analgesia when cervix dilation is inferior to 4 to 5 cm. According to the
American Society of Anesthesiologists guidelines for obstetric
anesthesia; the insertion of a spinal or epidural catheter may precede
the onset of labor or a patient’s request for labor analgesia [46]. In our
study, we considered an early epidural as that performed with cervix
dilation inferior to 4 cm. As according to the literature, we found no
influence on Apgar scores at fifth minute.

In the past few years, many studies have searched for evidence of the
best epidural analgesic regimens for labor. Meta-analysis of the
literature concluded that low concentrations of local anesthetics with
opioids presents as one of the best options for labor analgesia,
improving its quality and duration. It also allows for sparing of higher
local anesthetics concentration, reducing adverse effects, such as motor
block. Furthermore, the use of opioids in neuraxial infusions until the
moment of birth does not increase fetal or neonatal side effects [46]. In
our study, no difference was found between epidural infusion of high
concentration of local anesthetics and lower concentrations with
opioids.
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Limitations 4.  Odd DE, Doyle P, Gunnell D, Lewis G, Whitelaw A, et al. (2008) Risk of
low Apgar score and socioeconomic position: a study of Swedish male

As a retrospective study there are inherent limitations in data births. Acta Paediatr 97: 1275-1280.
collection that cannot be controlled. The ideal study design to better 5. Salustiano EM, Campos JA, Ibidi SM, Ruano R, Zugaib M (2012) Low
investigate predictive factors of low Apgar score in what concerns the Apgar scores at 5 minutes in a low risk population: maternal and
impact of epidural analgesia would be a randomized controlled trial. obstetrical factors and postnatal outcome. Rev Assoc Med Bras 58:
However, these are very difficult, if not unethical, to perform, as 587-593.
epidural is a gold standard for labor analgesia nowadays. For most of 6. Stuart A, Otterblad Olausson P, Killen K (2011) Apgar scores at 5
the factors that can possibly affect neonatal Apear score. such as minutes after birth in relation to school performance at 16 years of age.

woean p Y atal Ap . Obstet Gynecol 118: 201-208.
maternal and biological factors, no randomization is ever possible. ) )
7. Haines CJ, Rogers MS, Leung DH (1991) Neonatal outcome and its

We chose to work on a more comprehensive and heterogeneous relationship with maternal age. Aust N Z J Obstet Gynaecol 31: 209-212.
sample, so we did not exclude from out study preterm infants, high- 8.  Kilsztajn S, de Souza Lopes E, Nunes do Carmo MS, de Andrade Reyes
risk pregnancies or multiparous mothers. With this approach, we AM (2007) [Apgar score associated with mode of delivery in Sdo Paulo
intended to have more generalizable results; however we cannot avoid State, Brazil]. Cad Saude Publica 23: 1886-1892.

a bias effect induced by this miscellaneous sample. 9.  Mongelli M, Rogers MS, Brieger GM (1997) Obstetric determinants of
low Apgar scores in a Chinese population. Int J Gynaecol Obstet 57:

Also, the size or our sample, although high in absolute and 67-68.
reflecting only one year of clinical practice in our institution, may not 10. Andrejevic A, Cvetkovic S, Vitosevic Z, Andrejevic L, Relic G (2011)
be sufficient to adequately investigate such a rare event, as an Apgar Multiparity, perinatal morbidity and mortality. Clin Exp Obstet Gynecol
score inferior to 7 at fifth minute. We chose not to include data from 38:71-75.
previous years, as obstetric and anesthetic practice has been changing, 11. Hingson R, Gould JB, Morelock S, Kayne H, Heeren T, et al. (1982)
and misleading conclusion could arise from such analysis. Maternal cigarette smoking, psychoactive substance use, and infant Apgar

scores. Am ] Obstet Gynecol 144: 959-966.

The impact of the socioeconomic factors may be of great 12  Garn SM, Johnston M, Ridella SA, Petzold AS (1981) Effect of maternal
importance on this issue and the study was not controlled for these cigarette smoking on Apgar scores. Am J Dis Child 135: 503-506.
variables. 13. Hibner E Schonlau H, Stumpf C (1988) [Effect of risk factors on

. . . . . premature labor and neonatal condition following delivery]. Z

Furthermore, maternal satisfaction is an important endpoint of Geburtshilfe Perinatol 192: 91-95.
quality and it. is assesseq in our.institutio.n ina s_ubjective way. As WE 14 Aviram A, Raban O, Melamed N, Hadar E, Wiznitzer A, et al. (2013) The
do not routinely use international validated instruments for this association between young maternal age and pregnancy outcome. ]
assessment, we did not use these data in our study. In a near future, we Matern Fetal Neonatal Med 26: 1554-1558.
intend to establish an objective method of evaluation of this important |5 Lamminpai R, Vehviliinen-Julkunen K, Gissler M, Heinonen S (2012)
outcome. Preeclampsia complicated by advanced maternal age: a registry-based

study on primiparous women in Finland 1997-2008. BMC Pregnancy
Conclusions Childbirth 12: 47.
16. Minsart AF, Buekens P, De Spiegelaere M, Englert Y (2013) Neonatal

In our study we did not find any maternal, newborn, obstetric and outcomes in obese mothers: a population-based analysis. BMC Pregnancy
anesthetic-related predictive factors for low neonate Apgar score at Childbirth 13: 36.
fifth minute postpartum. In particular, modality and timing of epidural ~ 17. Sekhavat L, Fallah R (2013) Could maternal pre-pregnancy body mass
analgesia was not a predictor of worse neonatal outcome. index affect Apgar score? Arch Gynecol Obstet 287: 15-18.

18. Gilead R, Yaniv Salem S, Sergienko R, Sheiner E (2012) Maternal

Importantly, we were able to demonstrate the non-inferiority on "isolated" obesity and obstetric complications. ] Matern Fetal Neonatal
neonatal Apgar score of epidural analgesia with infusion of low Med 25: 2579-2582.
concentration local anesthetics with opioids until the moment of 19, Chen M, McNiff C, Madan J, Goodman E, Davis JM, et al. (2010)
delivery, when compared to an opioid-free approach. Maternal obesity and neonatal Apgar scores. ] Matern Fetal Neonatal

Med 23: 89-95.

Controversy still surrounds which factors may be impli?ated ina 50 b Zori Pde M, Madi JM, Rombaldi RL, de Aratjo BE, Zatti H, et al
worse fetal outcome, as assessed by Apgar score, as important (2012) [Perinatal factors associated with pH<7.1 in umbilical artery and
methodological barriers hinder flawless investigations. Baring this Apgar 5 min <7.0 in term newborn]. Rev Bras Ginecol Obstet 34:
challenges in mind, future studies are required to achieve conclusions 381-385.
to support changes in clinical practice towards improved neonatal 21, Catlin EA, Carpenter MW, Brann BS 4th, Mayfield SR, Shaul PW, et al.
well-being. (1986) The Apgar score revisited: influence of gestational age. ] Pediatr

109: 865-868.
References 22. Rogers JE Graves WL (1993) Risk factors associated with low Apgar
scores in a low-income population. Paediatr Perinat Epidemiol 7:
1. APGAR V (1953) A proposal for a new method of evaluation of the 205-216.
newborn infant. Curr Res Anesth Analg 32: 260-267. 23. Erdemoglu E, Mungan T, Tapisiz OL, Ustunyurt E, Caglar E (2003) Effect
2. Casey BM, McIntire DD, Leveno KJ (2001) The continuing value of the of inter-twin delivery time on Apgar scores of the second twin. Aust N Z J
Apgar score for the assessment of newborn infants. N Engl ] Med 344: Obstet Gynaecol 43: 203-206.
467-471. 24. Scherer R, Holzgreve W (1995) Influence of epidural analgesia on fetal
3. Rubarth L (2012) The apgar score: simple yet complex. Neonatal Netw 31: and neonatal well-being. Eur J Obstet Gynecol Reprod Biol 59 Suppl:
169-177. S17-29.
J Anesth Clin Res

ISSN:2155-6148 JACR, an open access journal

Volume 6 « Issue 9 « 1000565


http://www.ncbi.nlm.nih.gov/pubmed/13083014
http://www.ncbi.nlm.nih.gov/pubmed/13083014
http://www.ncbi.nlm.nih.gov/pubmed/11172187
http://www.ncbi.nlm.nih.gov/pubmed/11172187
http://www.ncbi.nlm.nih.gov/pubmed/11172187
http://www.ncbi.nlm.nih.gov/pubmed/22564313
http://www.ncbi.nlm.nih.gov/pubmed/22564313
http://www.ncbi.nlm.nih.gov/pubmed/18489620
http://www.ncbi.nlm.nih.gov/pubmed/18489620
http://www.ncbi.nlm.nih.gov/pubmed/18489620
http://www.ncbi.nlm.nih.gov/pubmed/23090231
http://www.ncbi.nlm.nih.gov/pubmed/23090231
http://www.ncbi.nlm.nih.gov/pubmed/23090231
http://www.ncbi.nlm.nih.gov/pubmed/23090231
http://www.ncbi.nlm.nih.gov/pubmed/21734618
http://www.ncbi.nlm.nih.gov/pubmed/21734618
http://www.ncbi.nlm.nih.gov/pubmed/21734618
http://www.ncbi.nlm.nih.gov/pubmed/1804079
http://www.ncbi.nlm.nih.gov/pubmed/1804079
http://www.ncbi.nlm.nih.gov/pubmed/17653406
http://www.ncbi.nlm.nih.gov/pubmed/17653406
http://www.ncbi.nlm.nih.gov/pubmed/17653406
http://www.ncbi.nlm.nih.gov/pubmed/9175673
http://www.ncbi.nlm.nih.gov/pubmed/9175673
http://www.ncbi.nlm.nih.gov/pubmed/9175673
http://www.ncbi.nlm.nih.gov/pubmed/21485732
http://www.ncbi.nlm.nih.gov/pubmed/21485732
http://www.ncbi.nlm.nih.gov/pubmed/21485732
http://www.ncbi.nlm.nih.gov/pubmed/7148928
http://www.ncbi.nlm.nih.gov/pubmed/7148928
http://www.ncbi.nlm.nih.gov/pubmed/7148928
http://www.ncbi.nlm.nih.gov/pubmed/7234782
http://www.ncbi.nlm.nih.gov/pubmed/7234782
http://www.ncbi.nlm.nih.gov/pubmed/3400300
http://www.ncbi.nlm.nih.gov/pubmed/3400300
http://www.ncbi.nlm.nih.gov/pubmed/3400300
http://www.ncbi.nlm.nih.gov/pubmed/23570233
http://www.ncbi.nlm.nih.gov/pubmed/23570233
http://www.ncbi.nlm.nih.gov/pubmed/23570233
http://www.ncbi.nlm.nih.gov/pubmed/22687260
http://www.ncbi.nlm.nih.gov/pubmed/22687260
http://www.ncbi.nlm.nih.gov/pubmed/22687260
http://www.ncbi.nlm.nih.gov/pubmed/22687260
http://www.ncbi.nlm.nih.gov/pubmed/23398843
http://www.ncbi.nlm.nih.gov/pubmed/23398843
http://www.ncbi.nlm.nih.gov/pubmed/23398843
http://www.ncbi.nlm.nih.gov/pubmed/22878907
http://www.ncbi.nlm.nih.gov/pubmed/22878907
http://www.ncbi.nlm.nih.gov/pubmed/22873440
http://www.ncbi.nlm.nih.gov/pubmed/22873440
http://www.ncbi.nlm.nih.gov/pubmed/22873440
http://www.ncbi.nlm.nih.gov/pubmed/19670044
http://www.ncbi.nlm.nih.gov/pubmed/19670044
http://www.ncbi.nlm.nih.gov/pubmed/19670044
http://www.ncbi.nlm.nih.gov/pubmed/23080282
http://www.ncbi.nlm.nih.gov/pubmed/23080282
http://www.ncbi.nlm.nih.gov/pubmed/23080282
http://www.ncbi.nlm.nih.gov/pubmed/23080282
http://www.ncbi.nlm.nih.gov/pubmed/3772665
http://www.ncbi.nlm.nih.gov/pubmed/3772665
http://www.ncbi.nlm.nih.gov/pubmed/3772665
http://www.ncbi.nlm.nih.gov/pubmed/8516193
http://www.ncbi.nlm.nih.gov/pubmed/8516193
http://www.ncbi.nlm.nih.gov/pubmed/8516193
http://www.ncbi.nlm.nih.gov/pubmed/14712985
http://www.ncbi.nlm.nih.gov/pubmed/14712985
http://www.ncbi.nlm.nih.gov/pubmed/14712985
http://www.ncbi.nlm.nih.gov/pubmed/7556818
http://www.ncbi.nlm.nih.gov/pubmed/7556818
http://www.ncbi.nlm.nih.gov/pubmed/7556818
http://dx.doi.org/10.4172/2155-6148.1000565

Citation:

Saraiva A, Duarte S, Lagarto F, Figueira H, Nunes CS, et al. (2015) Is Epidural Analgesia a Predictor of Low Newborn Apgar? A

Hospital-Based Observational Study. J Anesth Clin Res 6: 565. doi:10.4172/2155-6148.1000565

Page 6 of 6

25. Anim-Somuah M, Smyth RM, Jones L (2011) Epidural versus non- 36. Mgaya AH, Massawe SN, Kidanto HL, Mgaya HN (2013) Grand
epidural or no analgesia in labour. Cochrane Database Syst Rev 12: multiparity: is it still a risk in pregnancy? BMC Pregnancy Childbirth 13:
CDO000331. 241.

26. Sng BL, Leong WL, Zeng Y, Siddiqui FJ, Assam PN, et al. (2014) Early 37. Garcia-Benitez CQ, Lopez-Rioja Mde J, Monzalbo-Nufiez DE (2015)
versus late initiation of epidural analgesia for labour. Cochrane Database [Vaginal birth after cesarean. A safe option?]. Ginecol Obstet Mex 83:
Syst Rev 10: CD007238. 69-87.

27. Ohel G, Gonen R, Vaida S, Barak S, Gaitini L (2006) Early versus late 38, Sentilhes L, Vayssiere C, Beucher G, Deneux-Tharaux C, Deruelle P, et al.
initiation of epidural analgesia in labor: does it increase the risk of (2013) Delivery for women with a previous cesarean: guidelines for
cesarean section? A randomized trial. Am J Obstet Gynecol 194: 600-605. clinical practice from the French College of Gynecologists and

28. Thorngren-Jerneck K, Herbst A (2001) Low 5-minute Apgar score: a Obstetricians (CNGOF). Eur ] Obstet Gynecol Reprod Biol 170: 25-32.
population-based register study of 1 million term births. Obstet Gynecol =~ 39, Carlsson Wallin M, Ekstrom P, Marsél K, Kéllén K (2010) Apgar score
98: 65-70. and perinatal death after one previous caesarean delivery. BJOG 117:

29. Tornell S, Ekéus C, Hultin M, Hékansson S, Thunberg J, et al. (2015) Low 1088-1097.

Apgar score, neonatal encephalopathy and epidural analgesia during 40. Hegyi T, Carbone T, Anwar M, Ostfeld B, Hiatt M, et al. (1998) The apgar
labour: a Swedish registry-based study. Acta Anaesthesiol Scand 59: score and its components in the preterm infant. Pediatrics 101: 77-81.
486-495. 41. Nagy E, Orvos H, Bakki J, Pal A (2009) Sex-differences in Apgar scores

30. American Academy of Pediatrics, Committee on Fetus and Newborn; for full-term neonates. Acta Paediatr 98: 898-900.

American College of Obstetricians and Gynecologists and Committee on 42 Stock SJ, Ferguson E, Duffy A, Ford I, Chalmers J, et al. (2012) Outcomes
Obstetric Practice (2006) The Apgar score. Pediatrics 117: 1444-1447. of elective induction of labour compared with expectant management:

31. Bharti B, Bharti S (2005) A review of the Apgar score indicated that population based study. BM] 344: e2838.
contextualization was required within the contemporary perinatal and 43 Caughey AB, Sundaram V, Kaimal AJ, Gienger A, Cheng YW, et al. (2009)
neonatal care framework in different settings. J Clin Epidemiol 58: Systematic review: elective induction of labor versus expectant
121-129. management of pregnancy. Ann Intern Med 151: 252-263, W53-63.

32. lliodromiti S, Mackay DF, Smith GC, Pell JP, Nelson SM (2014) Apgar 44, Darney BG, Snowden JM, Cheng YW, Jacob L, Nicholson JM, et al. (2013)
score and the risk of cause-specific infant mortality: a population-based Elective induction of labor at term compared with expectant
cohort study. Lancet 384: 1749-1755. management: maternal and neonatal outcomes. Obstet Gynecol 122:

33. Almeida NK, Almeida RM, Pedreira CE (2015) Adverse perinatal 761-769.
outcomes for advanced maternal age: a cross-sectional study of Brazilian 45 Stewart JH, Andrews J, Cartlidge PH (1998) Numbers of deaths related to
births. J Pediatr (Rio J) pii: S0021-7557(15)00067-4. intrapartum asphyxia and timing of birth in all Wales perinatal survey,

34. Papile LA (2001) The Apgar score in the 21st century. N Engl ] Med 344: 1993-5. BM]J 316: 657-660.

519-520. 46. American Society of Anesthesiologists Task Force on Obstetric

35. Suka M, Sugimori H, Nakamura M, Haginiwa K, Yoshida K (2002) Risk Anesthesia (2007) Practice guidelines for obstetric anesthesia: an updated
factors of low APGAR score in Japanese full-term deliveries: a case- report by the American Society of Anesthesiologists Task Force on
control study. ] Epidemiol 12: 320-323. Obstetric Anesthesia. Anesthesiology 106: 843-863.

J Anesth Clin Res

ISSN:2155-6148 JACR, an open access journal

Volume 6 « Issue 9 « 1000565


http://www.ncbi.nlm.nih.gov/pubmed/22161362
http://www.ncbi.nlm.nih.gov/pubmed/22161362
http://www.ncbi.nlm.nih.gov/pubmed/22161362
http://www.ncbi.nlm.nih.gov/pubmed/25300169
http://www.ncbi.nlm.nih.gov/pubmed/25300169
http://www.ncbi.nlm.nih.gov/pubmed/25300169
http://www.ncbi.nlm.nih.gov/pubmed/16522386
http://www.ncbi.nlm.nih.gov/pubmed/16522386
http://www.ncbi.nlm.nih.gov/pubmed/16522386
http://www.ncbi.nlm.nih.gov/pubmed/11430958
http://www.ncbi.nlm.nih.gov/pubmed/11430958
http://www.ncbi.nlm.nih.gov/pubmed/11430958
http://www.ncbi.nlm.nih.gov/pubmed/25683882
http://www.ncbi.nlm.nih.gov/pubmed/25683882
http://www.ncbi.nlm.nih.gov/pubmed/25683882
http://www.ncbi.nlm.nih.gov/pubmed/25683882
http://www.ncbi.nlm.nih.gov/pubmed/16585348
http://www.ncbi.nlm.nih.gov/pubmed/16585348
http://www.ncbi.nlm.nih.gov/pubmed/16585348
http://www.ncbi.nlm.nih.gov/pubmed/15680744
http://www.ncbi.nlm.nih.gov/pubmed/15680744
http://www.ncbi.nlm.nih.gov/pubmed/15680744
http://www.ncbi.nlm.nih.gov/pubmed/15680744
http://www.ncbi.nlm.nih.gov/pubmed/25236409
http://www.ncbi.nlm.nih.gov/pubmed/25236409
http://www.ncbi.nlm.nih.gov/pubmed/25236409
http://www.ncbi.nlm.nih.gov/pubmed/26054772
http://www.ncbi.nlm.nih.gov/pubmed/26054772
http://www.ncbi.nlm.nih.gov/pubmed/26054772
http://www.ncbi.nlm.nih.gov/pubmed/11172195
http://www.ncbi.nlm.nih.gov/pubmed/11172195
http://www.ncbi.nlm.nih.gov/pubmed/12395872
http://www.ncbi.nlm.nih.gov/pubmed/12395872
http://www.ncbi.nlm.nih.gov/pubmed/12395872
http://www.ncbi.nlm.nih.gov/pubmed/24365087
http://www.ncbi.nlm.nih.gov/pubmed/24365087
http://www.ncbi.nlm.nih.gov/pubmed/24365087
http://www.ncbi.nlm.nih.gov/pubmed/25993770
http://www.ncbi.nlm.nih.gov/pubmed/25993770
http://www.ncbi.nlm.nih.gov/pubmed/25993770
http://www.ncbi.nlm.nih.gov/pubmed/23810846
http://www.ncbi.nlm.nih.gov/pubmed/23810846
http://www.ncbi.nlm.nih.gov/pubmed/23810846
http://www.ncbi.nlm.nih.gov/pubmed/23810846
http://www.ncbi.nlm.nih.gov/pubmed/20497412
http://www.ncbi.nlm.nih.gov/pubmed/20497412
http://www.ncbi.nlm.nih.gov/pubmed/20497412
http://www.ncbi.nlm.nih.gov/pubmed/9417155
http://www.ncbi.nlm.nih.gov/pubmed/9417155
http://www.ncbi.nlm.nih.gov/pubmed/19243351
http://www.ncbi.nlm.nih.gov/pubmed/19243351
http://www.ncbi.nlm.nih.gov/pubmed/22577197
http://www.ncbi.nlm.nih.gov/pubmed/22577197
http://www.ncbi.nlm.nih.gov/pubmed/22577197
http://www.ncbi.nlm.nih.gov/pubmed/19687492
http://www.ncbi.nlm.nih.gov/pubmed/19687492
http://www.ncbi.nlm.nih.gov/pubmed/19687492
http://www.ncbi.nlm.nih.gov/pubmed/24084532
http://www.ncbi.nlm.nih.gov/pubmed/24084532
http://www.ncbi.nlm.nih.gov/pubmed/24084532
http://www.ncbi.nlm.nih.gov/pubmed/24084532
http://www.ncbi.nlm.nih.gov/pubmed/9522787
http://www.ncbi.nlm.nih.gov/pubmed/9522787
http://www.ncbi.nlm.nih.gov/pubmed/9522787
http://www.ncbi.nlm.nih.gov/pubmed/17413923
http://www.ncbi.nlm.nih.gov/pubmed/17413923
http://www.ncbi.nlm.nih.gov/pubmed/17413923
http://www.ncbi.nlm.nih.gov/pubmed/17413923
http://dx.doi.org/10.4172/2155-6148.1000565

	Contents
	Is Epidural Analgesia a Predictor of Low Newborn Apgar? A Hospital-Based Observational Study
	Abstract
	Keywords:
	Introduction
	Methods
	Study design and sample
	Variables
	Outcome
	Statistical analysis

	Results
	Discussion
	Impact of labor analgesia techniques on neonatal apgar score

	Limitations
	Conclusions
	References


