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ABSTRACT

The Apgar score provides a convenient shorthand for reporting the status of the newborn infant and the response
to resuscitation. The Apgar score has been used inappropriately to predict specific neurologic outcome in the term
infant. There are no consistent data on the significance of the Apgar score in preterm infants. The Apgar score has
limitations, and it is inappropriate to use it alone to establish the diagnosis of asphyxia. An Apgar score assigned
during resuscitation is not equivalent to a score assigned to a spontaneously breathing infant. An expanded Apgar
score reporting form will account for concurrent resuscitative interventions and provide information to improve
systems of perinatal and neonatal care.
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NTRODUCTION

n 1952, Dr. Virginia Apgar devised a scoring system
that was a rapid method of assessing the clinical

tatus of the newborn infant at 1 minute of age and the
eed for prompt intervention to establish breathing.1
second report evaluating a larger number of patients

as published in 1958.2 This scoring system provided a
tandardized assessment for infants after delivery. The
pgar score comprises 5 components: heart rate, respi-

atory effort, muscle tone, reflex irritability, and color,
ach of which is given a score of 0, 1, or 2. The score
s now reported at 1 and 5 minutes after birth. The
pgar score continues to provide a convenient short-
and for reporting the status of the newborn infant and
he response to resuscitation. The Apgar score has
een used inappropriately in term infants to predict
pecific neurologic outcome. Because there are no con-
istent data on the significance of the Apgar score in
reterm infants, in this population the score should not
e used for any purpose other than ongoing assessment
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n the delivery room. The purpose of this statement is
o place the Apgar score in its proper perspective.

The neonatal resuscitation program (NRP) guide-
ines3 state that “Apgar scores should not be used to
ictate appropriate resuscitative actions, nor should
nterventions for depressed infants be delayed until the
-minute assessment.” However, an Apgar score that
emains 0 beyond 10 minutes of age may be useful in
etermining whether additional resuscitative efforts are
ndicated.4 The current NRP guidelines3 state that “if
here is no heart rate after 10 minutes of complete and
dequate resuscitation efforts, and there is no evidence
f other causes of newborn compromise, discontinua-
ion of resuscitation efforts may be appropriate. Cur-
ent data indicate that, after 10 minutes of asystole,
ewborns are very unlikely to survive, or the rare
urvivor is likely to survive with severe disability.”

Previously, an Apgar score of 3 or less at 5 minutes
as considered an essential requirement for the diag-
osis of perinatal asphyxia. Neonatal Encephalopathy
nd Cerebral Palsy: Defining the Pathogenesis and Patho-
hysiology,5 produced in 2003 by the American College
f Obstetricians and Gynecologists in collaboration
ith the American Academy of Pediatrics, lists an
pgar score of 0 to 3 beyond 5 minutes as one sugges-

ive criterion for an intrapartum asphyxial insult. How-
ver, a persistently low Apgar score alone is not a
pecific indicator for intrapartum compromise. Further,
lthough the score is used widely in outcome studies,
ts inappropriate use has led to an erroneous definition
f asphyxia. Intrapartum asphyxia implies fetal hyper-
arbia and hypoxemia, which, if prolonged, will result

n metabolic acidemia. Because the intrapartum disrup-
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ion of uterine or fetal blood flow is rarely, if ever,
bsolute, asphyxia is an imprecise, general term. De-
criptions such as hypercarbia, hypoxia, and metabolic,
espiratory, or lactic acidemia are more precise for
mmediate assessment of the newborn infant and ret-
ospective assessment of intrapartum management.

IMITATIONS OF THE APGAR SCORE

t is important to recognize the limitations of the
Apgar score. The Apgar score is an expression of

he infant’s physiologic condition, has a limited time
rame, and includes subjective components. In addi-
ion, the biochemical disturbance must be signifi-
ant before the score is affected. Elements of the
core such as tone, color, and reflex irritability par-
ially depend on the physiologic maturity of the
nfant. The healthy preterm infant with no evidence
f asphyxia may receive a low score only because of
mmaturity.6 A number of factors may influence an

pgar score, including but not limited to drugs,
rauma, congenital anomalies, infections, hypoxia,
ypovolemia, and preterm birth.7 The incidence of

ow Apgar scores is inversely related to birth weight,
nd a low score is limited in predicting morbidity or
ortality.8 Accordingly, it is inappropriate to use an
pgar score alone to establish the diagnosis of as-

igure 1. Expanded Apgar score form. Record the score in
esuscitative measures (if appropriate) are recorded at the
ppropriate box. Use the comment box to list other factors in
etween the recorded times of scoring. PPV/NCPAP indicate
ressure; ETT, endotracheal tube.
hyxia. p

dvances in Neonatal Care, Vol 6, No 4 (August), 2006: pp 220–223
PGAR SCORE AND RESUSCITATION

he 5-minute Apgar score, and particularly a
change in the score between 1 and 5 minutes, is

useful index of the response to resuscitation. If the
pgar score is less than 7 at 5 minutes, the NRP

uidelines state that the assessment should be repeated
very 5 minutes up to 20 minutes.3 However, an Apgar
core assigned during a resuscitation is not equivalent
o a score assigned to a spontaneously breathing in-
ant.9 There is no accepted standard for reporting an

pgar score in infants undergoing resuscitation after
irth, because many of the elements contributing to
he score are altered by resuscitation. The concept of
n “assisted” score that accounts for resuscitative in-
erventions has been suggested, but the predictive
eliability has not been studied. To describe such in-
ants correctly and provide accurate documentation
nd data collection, an expanded Apgar score report
orm is proposed (Fig 1).

REDICTION OF OUTCOME

low 1-minute Apgar score alone does not cor-
relate with the infant’s future outcome. A ret-

ospective analysis concluded that the 5-minute Apgar
core remained a valid predictor of neonatal mortality,
ut using it to predict long-term outcome was inappro-

appropriate place at specific time intervals. The additional
time that the score is reported using a check mark in the

ng maternal medications and/or the response to resuscitation
sitive-pressure ventilation/nasal continuous positive airway
the
same
cludi
s po
riate.10 On the other hand, another study11 stated
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hat low Apgar scores at 5 minutes are associated with
eath or cerebral palsy, and this association increased if
oth 1- and 5-minute scores were low.
An Apgar score at 5 minutes in term infants corre-

ates poorly with future neurologic outcomes. For ex-
mple, a score of 0 to 3 at 5 minutes was associated
ith a slightly increased risk of cerebral palsy compared
ith higher scores.12 Conversely, 75% of children with
erebral palsy had normal scores at 5 minutes.12 In
ddition, a low 5-minute score in combination with
ther markers of asphyxia may identify infants at risk of
eveloping seizures (odds ratio: 39; 95% confidence
nterval: 3.9–392.5).13 The risk of poor neurologic
utcomes increases when the Apgar score is 3 or less at
0, 15, and 20 minutes.7
A 5-minute Apgar score of 7 to 10 is considered

ormal. Scores of 4, 5, and 6 are intermediate and are
ot markers of increased risk of neurologic dysfunction.
uch scores may be the result of physiologic immatu-
ity, maternal medications, the presence of congenital
alformations, and other factors. Because of these

ther conditions, the Apgar score alone cannot be
onsidered evidence or a consequence of asphyxia.
ther factors including nonreassuring fetal heart rate
onitoring patterns and abnormalities in umbilical

rterial blood gases, clinical cerebral function, neuro-
maging studies, neonatal electroencephalography, pla-
ental pathology, hematologic studies, and multisystem
rgan dysfunction need to be considered when defining
n intrapartum hypoxic-ischemic event as a cause of
erebral palsy.5

THER APPLICATIONS

onitoring of low Apgar scores from a delivery
service can be useful. Individual case reviews

an identify needs for focused educational programs
nd improvement in systems of perinatal care. Analyz-
ng trends allows assessment of the impact of quality
mprovement interventions.

ONCLUSION

he Apgar score describes the condition of the
newborn infant immediately after birth14 and,

hen properly applied, is a tool for standardized assess-
ent. It also provides a mechanism to record fetal-to-
eonatal transition. An Apgar score of 0 to 3 at 5
inutes may correlate with neonatal mortality but

lone does not predict later neurologic dysfunction.
he Apgar score is affected by gestational age, mater-
al medications, resuscitation, and cardiorespiratory
nd neurologic conditions. Low 1- and 5-minute Apgar
cores alone are not conclusive markers of an acute
ntrapartum hypoxic event. Resuscitative interven-
ions modify the components of the Apgar score. There
s a need for perinatal health care professionals to be

onsistent in assigning an Apgar score during a resus- *

Ad
itation. The American Academy of Pediatrics and the
merican College of Obstetricians and Gynecologists

ropose use of an expanded Apgar score reporting form
hat accounts for concurrent resuscitative interven-
ions.
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