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Abstract

Background: Narcotic abuse has steadily become more

prevalent in Israel and may result in an increasing number of

children exposed prenatally to narcotics, with a consequent

increase in the number of infants born with neonatal

abstinence syndrome.

Objective: To report our experience with infants born to

narcotic-addicted women between the years 1995 and 1998 at

the Soroka University Medical Center.

Methods: The medical records of 24 newborns and their

drug-addicted mothers admitted to our Medical Center for

parturition were analyzed retrospectively. A diagnosis of NAS

was established on the basis of the clinical presentation and

anamnesis. The Finnegan Neonatal Abstinence Scoring

System was used to assess drug withdrawal. Urine toxicolo-

gical analysis for narcotics was done only for the year 1998.

Results: Of the 24 newborn infants exposed prenatally to

narcotics 23 (96%) developed NAS, and 78% (18 of the 23)

had a Finnegan score of 8 or more. These 18 infants were

treated pharmacologically (tincture of opium and/or phenobar-

bital) until the score was reduced to less than 8, after which

they received supportive treatment. In one child who became

lethargic after the first dose of tincture of opium, the medication

was stopped and supportive treatment alone was given. Four

of the five neonates with scores of 7 and less were given

supportive treatment. One of five infants who had a low

Finnegan score at birth nevertheless received pharmacological

therapy to prevent further deterioration of his physical state

since he was born with severe dyspnea. Ten of the 24 children

(42%) were followed for lengths of time ranging from 6 to 22

months after discharge, all of whom showed normal develop-

ment.

Conclusions: About three-quarters of newborns exhibiting

withdrawal syndrome required pharmacological therapy. Pre-

vious information on maternal drug abuse is a crucial criterion

for early detection and treatment.

IMAJ 2001;3:17-20

NAS = neonatal abstinence syndrome

It is well recognized that children exposed prenatally to
narcotics may become passively addicted and can consequently
develop neonatal abstinence syndrome. Various studies have
reported that neonatal withdrawal syndrome occurs in 42 to
94% of infants born to drug-addicted mothers [1±3] and that the
rate of neonatal morbidity and mortality has increased [4±5].
Since narcotic abuse in Israel is steadily increasing [6±8], it is
predicted that this will result in a greater number of NAS
victims. This study presents data on the evaluation, treatment
and post-discharge follow-up of infants born to narcotic-
addicted women between the years 1995 and 1998 at the
Soroka University Medical Center.

Material and Methods

The medical records of 24 newborns and their drug-addicted
mothers admitted for parturition were analyzed retrospectively.
The case histories of the mothers were obtained from social
workers and ambulatory clinical departments, or were already
available from previous admissions.

Neonates were assessed for drug withdrawal by the Finnegan
Neonatal Abstinence Scoring System [9] every 3 hours, starting
immediately after birth until the disappearance of the symp-
toms. The Finnegan scoring system assesses the severity of
withdrawal and serves as a guide to therapy. It assigns a specific
numeric score of 1 to 5 for 20 symptoms known to occur in
intrauterine drug-addicted neonates, the maximum score being
40. The least significant symptoms such as yawning get 1 point,
whereas seizures get 5 points. The scoring system assumes that
the greater the number of symptoms and the greater their
severity, the higher the risks of morbidity and mortality.

In 1998, in addition to drug withdrawal assessment, eight
newborns were subjected to urine toxicological analysis for
opiates, methadone, cocaine, cannabinoids and benzodiazepines
using the homogenous enzyme immunoassay method (DRI,
Sunnyvale, CA, USA). Prior to 1998, equipment for this test
had not been available in our hospital. At follow-up examina-
tions, child development was assessed according to the Gesell
developmental and neurological examination [10].

Results

Twenty-two female drug abusers were admitted to the delivery
room between 1995 and 1998. Two women delivered twice
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during this period. The ages of the mothers ranged from 22 to
45 (mean+ SD 30.5+5.6 years). Eighteen pregnancies ended in
partus spontaneous, 4 women were subjected to cesarean
section for maternal reasons, and 2 delivered by vacuum
extraction. The addictive drugs included heroin, cocaine,
cannabinoids, methadone and benzodiazepines. Twelve women
were addicted to two or three drugs. Since there was no previous
information available on drug abuse for two women, their
addiction to narcotics was estimated clinically on the basis of
narcotic abstinence syndrome that developed in the delivery
room. Nine mothers had been receiving methadone treatment
during their pregnancy.

Of the eight infants born in 1998 who were subjected to urine
toxicological analysis, opiates were detected in four, methadone
in one, and both opiates and methadone in three infants. Of the
24 births 18 were born at term (gestational age 37±40 weeks)
and 6 were born prematurely between 29 and 33 weeks. Birth
weight ranged from 1,450 to 4,130 g (mean + SD 2,559+598
g). Five-minute Apgar score for 23 of the newborns was 9 or 10,
and 3 for the infant delivered by cesarean section. All except one
neonate developed NAS. Twenty-one neonates exhibited with-
drawal syndrome on the first day of life, 1 on the second and
another on the third. Variety, expression and duration of NAS
symptoms differed from one child to another. The most
commonly occurring symptoms are presented in Table 1. In
some of the neonates withdrawal syndrome attained its greatest
significance at 1 or even 3±4 weeks after birth despite
pharmacological therapy. The duration of withdrawal symp-
toms, day of highest expression, and maximal Finnegan scoring
are presented in Table 2.

Of the 23 neonates with NAS who had a Finnegan score of 8
or higher, 18 (78%) were treated pharmacologically (tincture of
opium and/or phenobarbital) until the score was reduced to less
than 8. They were then maintained on supportive therapy. One
infant who became lethargic received only a single dose of
tincture of opium and he was then given supportive treatment
only. Another infant (born to a mother addicted to benzodia-
zepines), despite a Finnegan score at birth of only 5, was placed
on pharmacological therapy (phenobarbital) to prevent further
deterioration of his physical state since he had severe dyspnea at
birth. Four of the five neonates with a maximal score of 7 or less

received only supportive treatment, which included holding,
swaddling, minimal stimulation, demand feeding using a
hypercaloric formula (24 cal/oz), intravenous fluids, and
replacement electrolytes when required.

For 8 of the 17 neonates receiving pharmacological treat-
ment, tincture of opium proved ineffective and therefore
phenobarbital was added. Pharmacological treatment of most
of the neonates [11] was begun from the second day of life; 3
were placed on drugs on the first day of life, 3 on the third day
of life and 1 on the seventh day of life. A single seizure occurred
in 2 of the 23 neonates, which was stopped by the addition of
phenobarbital to tincture of opium; this compound also
decreased the severity of other withdrawal signs. Thereafter
only phenobarbital was administered. The dosage of tincture of
opium and phenobarbital depended on withdrawal presentation
and weight. The initial dose of diluted (0.4 mg/ml) tincture of
opium was 0.3 mg/kg/day administered in 6 doses. According to
the severity of the score, the dose was increased by 0.15 mg/kg/
day. The maximal dose (0.8 mg/kg/day) was achieved when the
Finnegan score was over 17. Once withdrawal signs had been
controlled for 3 days, the dose was tapered gradually (10±20%
each day) and stopped when dosage constituted 0.2 mg/kg/day.
Treatment by phenobarbital was initiated with a loading dose of
20 mg/kg. Maintenance dose was 3.5±5.0 mg/kg/day adminis-
tered in two doses. Blood levels of phenobarbital were 15±40 ng/
ml.

Table 1. The most common symptoms of neonate withdrawal

syndrome*

Symptom No. of neonates

Excessive high pitched cry 18

Sleeps <1, 2, 3 hours after feeding 22

Hyperactive Moro reflex 16

Mild and moderate to severe tremors 22

Increased muscle tone 17

Sweating 14

Sneezing 12

Respiratory rate >60 per min 15

Excessive sucking 16

* Symptoms are derived from the Finnegan scoring system [9].

Table 2. Duration of NAS, day of its highest expression and maximal

scoring

Case Duration of NAS

(days)

Day of highest

expression

Maximal scoring

(Finnegan scoring

system)

1 1 1 3

2 28 7 15

3 16 3 14

4 20 9 10

5 9 4 6

6 10 2 8

7 41 5 15

8 8 7 5

9 45 20 3

10 43 11 13

11 43 4 16

12 35 2 15

13 41 3 15

14 28 1 15

15 5 3 6

16 38 26 11

17 47 6 13

18 No signs of NAS

19 13 3 10

20 34 2 11

21 14 1 18

22 49 12 13

23 34 4 13

24 12 5 10
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The average weekly weight gain (+ SD) of all 24 infants was
113.7+115.2 g (range 210±242 g). Mean hospitalization (+ SD)
was 32.5+16.5 days (range 5±61 days). Eighteen of the 24
infants (75%) were discharged home to their mothers and 6
(25%) were placed in foster homes. All the infants were referred
for developmental follow-up at the Zusman Child Development
Center but only 10 (42%) were brought to the appointment.
Three children were examined at 6 months of age, 4 at age 12
months, and 3 at 22 months. At the time of examination they all
showed normal development.

Discussion

During the past decades there has been an escalating rate of
drug abuse in Israel [6±8]. As a response, the Israeli government
in 1988 established the National Anti-Drug Authority. This
organization coordinates all the drug treatment services in Israel
and either directly or indirectly supports most of the country's
treatment programs [11]. These services are in many ways
similar to those in the United States [12]. Fighting maternal
narcotic abuse is a crucial part of these efforts.

Intrauterine exposure to narcotics may result in neonatal
intoxication or withdrawal. The onset of narcotic withdrawal
syndrome in newborns is usually observed within 24±48 hours
after birth [13,14], but can be delayed when the fetus is
exposed to barbiturates [15,16] or long-acting benzodiazepines
[17]. Neonatal abstinence syndrome is characterized by
tremor, irritability, hypertonicity, high pitched cry, vomiting
and diarrhea, respiratory distress, sneezing, diaphoresis and
fever, poor sucking and on rare occasions convulsions [18,19].
Several scoring systems for evaluating the signs and
symptoms of narcotic withdrawal have been proposed, the
most well recognized being those by Lipsitz [20], Ostrea [21]
and Finnegan et al. [9]. Finnegan's scoring system is the most
detailed, with a greater emphasis on symptoms likely to be
correlated with morbidity and mortality. Therefore, it has
proven the most successful for quantifying the severity of
drug withdrawal and for guiding pharmacological therapy.
According to Finnegan's criteria, neonates with an abstinence
score of 8 or more should receive pharmacotherapy, whereas
those with scores of less than 8 should be given supportive
therapy only.

Our results showed that 23 of the 24 infants (96%) suffering
from intrauterine exposure to drugs developed NAS. The rate of
NAS (96%) in our study is higher than in analogous studies
(42±94%) [1±3]. It is possible that this high rate is due to the fact
that the infants were selected on the basis of previous data on
maternal drug abuse. Obviously, all the women in our sample
were heavily addicted to drugs and therefore their children were
at very high risk to develop NAS. Perhaps, during the study
period, other women whose history of drug abuse was unknown
delivered babies who were not affected or that withdrawal
syndrome had been very mild. A lack of such information could
explain our high rate of NAS and should be taken into account
when interpreting our results.

Pharmacological treatment was given to 78% of the neonates
with NAS (18 of 23), whereas 22% (5/23) were given supportive
therapy only. Many drugs, including paregoric, tincture of
opium, morphine, methadone, diazepam, phenobarbital and
clonidine, have been used to treat neonatal drug withdrawal
[22]. If pharmacological management is chosen, a drug from the
same class as that causing withdrawal is preferable [22]. The
most popular drugs are paregoric and phenobarbital [23]. It is
well established that infants treated with paregoric for narcotic
withdrawal signs have a more physiological sucking pattern,
higher nutrient consumption, higher percentage of sucking time,
greater sucking pressure exerted at nursing, and more weight
gain than infants treated with phenobarbital [24]. It has also
been noted that paregoric is more effective than diazepam for
prevention of seizures [25]. Furthermore, Finnegan and Ehrlich
[26] reported that paregoric is more effective than phenobarbital
or diazepam in controlling symptoms of narcotic withdrawal.
However, the use of paregoric has declined during recent years
because of the known and potential toxic effects of its many
ingredients [22]. In addition to morphine, it contains anti-
spasmodics (noscapine and papaverine) and such toxic com-
pounds as camphor (a central nervous system stimulant);
ethanol (44±46%), a CNS depressant; anise oil, which may
cause habituation; and benzoic acid, which is potentially toxic
[23]. Therefore, in our patients, administration of tincture of
opium was preferred to paregoric. However, phenobarbital was
used as an additional drug when therapy with tincture of opium
was not sufficiently effective. Phenobarbital has been observed
to be more effective in controlling symptoms associated with
non-opiate withdrawal [25]. On this basis, it was administered as
a single remedy to one neonate whose mother was addicted to
benzodiazepines. Theis et al. [23], in their critical analysis of the
currently available therapies for NAS, concluded that further
studies are still needed to establish satisfactory pharmacological
management.

In view of Israel's new health policy of early discharge after
delivery (24±48 hours), this study indicates the value of prior
knowledge of maternal drug abuse. As we showed, only three
neonates received pharmacological treatment on the first day of
life because of the overt and considerable presentation of NAS,
whereas the other neonates expressed noticeable withdrawal
syndrome only later on. Thus, the absence of previous
information may result in development of withdrawal syndrome
after hospital discharge.

Only 10 children showed up for follow-up examinations and
their development was observed for various periods ranging
from 6 to 22 months. Obviously, a larger number of observed
children and a longer follow-up period of monitoring are
necessary for drawing objective conclusions on the development
of children prenatally exposed to narcotics.

In conclusion, our study demonstrated that about three-
quarters of children exhibiting neonatal abstinence syndrome
require pharmacological treatment and that prior information
on maternal drug abuse is a crucial factor for successful
diagnosis and treatment.
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Capsule

An antibiotic to treat Alzheimer's?

An antibiotic once used to treat traveler's diarrhea might battle
Alzheimer's disease as well, researchers announced at the Society for
Neuroscience's annual meeting. The drug dissolves Alzheimer-like
plaques in mouse brains, apparently by trapping the copper and zinc
that stud these deposits. A clinical trial to test whether the drug helps
people with Alzheimer's is already under way. The plaques' primary
ingredient is a protein called b amyloid (Ab) that occurs normally in
the body and doesn't appear dangerous in its soluble form.

In search of a candidate drug, Bush's team screened dozens of
antibiotics and anti-inflammatory drugs known to bind metals. An
antibiotic called clioquinol proved the most potent, efficiently
dissolving plaques in postmortem tissues and reducing amyloid's
ability to clump together. To test whether clioquinol could clear up
amyloid plaques in the brain of a living animal, the team gave the
drug to young mice engineered to develop Alzheimer-like deposits.

The drug appeared to inhibit plaques from forming; the animals
developed fewer plaques overall, and some 30% developed no
detectable plaques. In a second study, the drug appeared to clear
up plaques in mice old enough to have developed substantial deposits.
Those given the drug for 9 weeks had 50% less amyloid deposited in
their brains than did untreated animals.

The Food and Drug Administration approved clioquinol decades
ago as an antibiotic. A phase II clinical trial of the drug in people with
mild or moderate Alzheimer's, coordinated by Colin Masters of the
University of Melbourne in Australia with technical assistance from
Bush, should start to answer questions about both the safety of long-
term use and, perhaps, the drug's efficacy. The team expects to have
the results from the trial in about a year.

Science 2000;290:1273
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