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Neonatal Abstinence Syndrome Due to Opioid Abuse in Pregnancy
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ABSTRACT

Opioid abuse during pregnancy is increasing in women of childbearing age in Turkey. The frequency of

clinical signs of withdrawal in infants who exposed to heroin in utero are varying between 16-90%. Here,

we present five newborn infants presenting with neonatal abstinence syndrome who were hospitalized

in Neonatal Intensive Care Unit of Mersin Maternity and Children’s Hospital. All of the five infants were

symptomatic including irritability, tremors, high-pitched cry, excessive sucking and seizure.

Hyperirritability was the predominant sign. Seizure was observed two of the five infants which clinically

presented between 1st-5th day of life and was controlled with phenobarbital. We have experienced

seizure due to withdrawal of opioid more than the past reports and we thought that interrupting breast-

feeding may facilitate seizure. Breastfeeding may slow down the decrease of opioid level in blood and

may reduce the symptoms. In conclusion, opioid abuse in pregnancy is a growing sociological problem

in Turkey and a protocol for management is required for neonatologists.
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Introduction

Neonatal abstinence syndrome (NAS) is a group of prob-
lems that occur in a newborn who was exposed to addictive il-
legal or prescription drugs while in the mother’s womb. Two
major types of NAS are recognized: NAS due to prenatal or
maternal use of substances that result in withdrawal symptoms
in the newborn and postnatal NAS secondary to discontinua-
tion of medications such as fentanyl or morphine used for pain
therapy in the newborn. Some of the drugs and substances that
cause withdrawal syndrome are codeine, heroin, methadone,

meperidine, morphine, phenobarbital, alcohol, amphetamines,

cocaine, clomipramine, imipramine, diazepam, hydroxyzine,

and selective serotonin reuptake inhibitors (1).

Opioid abuse during pregnancy is increasing in women of

childbearing age in Turkey. Intrauterine exposure to opioids

may cause congenital anomalies and/or fetal growth restric-

tion, increase the risk of preterm birth, produce signs of with-

drawal or toxicity in the neonate, or impair normal neurode-

velopment. The frequency of clinical signs of withdrawal in

infants who exposed to heroin in utero are varying between

16-90% (2). These infants may require prolonged treatment

and weeks of hospitalization. Symptoms and signs resulted in

heroin withdrawal are as follows; irritability, hyperactivity,

tremors, high-pitched cry, excessive sucking and seizure. In

the literature, seizure has been reported in 2-11% while ab-

normal EEG results without overt convulsion activity have

been reported in >30% of newborn infants withdrawing from

opioids (3).

Different scoring systems have been developed for assess-

ing the severity of neonatal abstinence syndrome, such as

those by Finnegan, Ostrea, Lipsitz, Rivers, and the Neonatal

Intensive Care Unit Network Neurobehavioral Scale (NNNS)

(4,5,6). The most widely used system is the Finnegan scoring

system, in both its original and modified forms. Here, we pres-

ent five newborn infants presenting with NAS based on

Finnegan scoring system. The demographic and clinical char-

acteristics of the infants were summarized in table 1.
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Case 1

This baby boy was born vaginally as the fifth child of the
family, at the 35th week of gestation due to premature contrac-
tions. Apgar scores at the 1st and 5th minutes were 8 and 10, re-
spectively. The mother had used heroin daily before and dur-
ing the pregnancy. Hepatitis C virus (HCV) serology of the
mother was positive. The other children and members of the
family were healthy. The physical examination revealed respi-
ratory distress with intercostal retractions. The chest X-ray
and laboratory findings were compatible with transient
tachypnea of neonate (TTN). Nasal CPAP treatment was re-
quired. Due to the prolonged rupture of membranes and ma-
ternal urinary tract infection, intravenous ampicillin and gen-
tamicin treatments were started. The initial laboratory tests
were normal (complete blood count, glucose, sodium, potas-
sium, calcium levels). On the second day of life (DOL), irri-
tability, high-pitched cry, mild tremors undisturbed, general-
ized convulsions, frequent yawning, nasal flaring, respiratory
rate >60/min with retractions were observed. The Finnegan
neonatal abstinence score was 15 and phenobarbital treatment
was started as a loading dose of 20 mg/kg and as a mainte-
nance dose of 5 mg/kg/d. Complete blood count, routine blood
biochemical tests, urine analysis, and thyroid function test re-

sults were normal. The cranial ultrasonography and echocar-
diographic evaluation of the infant were normal. The with-
drawal score fell to 10 in the follow-up, no convulsion was ob-
served and withdrawal scores were less than 7 at discharge. As
the mother was still abusing heroin, the baby was fed with for-
mula. Phenobarbital treatment was stopped on the ninth DOL
and the patient was discharged on the 14th DOL.

Case 2

This baby girl was born by cesarean section as the second
child of the family, at the 38th week of gestation with Apgar
scores of 9 and 10 at the 1st and 5th minutes, respectively. The
mother was suffering from heroin addiction daily before and
during the pregnancy. The other children and members of the
family were healthy. The physical examination was normal.
On the second DOL, irritability hyperactive Moro reflex, mild
tremors disturbed, excessive sucking, high-pitched cry were
observed. The Finnegan neonatal abstinence score was 5 and
no treatment was started. The initial laboratory tests including
complete blood count, glucose, sodium, potassium, calcium
levels, cranial ultrasonography and echocardiographic evalua-
tion were normal. The baby was fed with breast milk and was
discharged on the 6th DOL.

Case 1 Case 2 Case 3 Case 4 Case 5

Substance use Heroin Heroin Heroin Heroin Heroin

Gestational age (week) 35 38 39 32 39

Gender Male Female Male Female Male

Mode of delivery C/S NSV NSV NSV NSV

Apgar score

1 min

5 min

8

10

9

10

8

9

7

9

9

10

Weight at birth - g 2200  (25-50 p) 3100  (50-75 p) 2850  (25-50 p) 2100  (75-90 p) 2400  (25-50 p)

Length at birth-cm 46 (25-50 p) 49 (50-75 p) 48 (25-50 p) 43 (50-75 p) 48 (25-50 p)

Head circumference-cm 32 (50-75 p) 34 (50-75 p) 33 (25-50 p) 32 (75-90 p) 33 (25-50 p)

System examination Tachypnea Normal Normal Tachypnea Normal

Symptom and signs irritability, high-

pitched cry, mild

tremors undis-

turbed, generalized

convulsions, fre-

quent yawning,

nasal flaring 

irritability hyperac-

tive Moro reflex,

mild tremors dis-

turbed, excessive

sucking, high-

pitched cry 

irritability, high-

pitched cry, mild

tremors undis-

turbed, myoclonic

jerks, frequent

yawning, nasal 

flaring 

irritability, high-

pitched cry, mild

tremors undis-

turbed, generalized

convulsions, fre-

quent yawning,

nasal flaring 

irritability, high-

pitched cry, mild

tremors undis-

turbed, myoclonic

jerks, frequent

yawning 

Finnegan score 15 5 11 15 10

Convulsions + - - + -

Medication Phenobarbital - - Phenobarbital -

Feeding  Formula Breast feeding Breast feeding Formula Breast feeding

Duration of infant’s 

hospital stay - days

14 6 6 14 6

Table 1: The demographic and clinical characteristics of the infants who were born from heroin addicted mothers
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Case 3

This baby boy was born vaginally as the third child of the

family, at the 39th week of gestation. Apgar scores at the 1st

and 5th minutes were 8 and 9, respectively. The mother was

heroin addicted daily before and during the pregnancy. The

other children and members of the family were healthy. The

initial physical examination was normal. On the second DOL,

irritability, high-pitched cry, mild tremors undisturbed, my-

oclonic jerks, frequent yawning, nasal flaring were observed.

The initial laboratory tests including complete blood count,

glucose, sodium, potassium, calcium levels, cranial ultra-

sonography and echocardiographic evaluation revealed nor-

mal results. The Finnegan neonatal abstinence score was 11

and no treatment was started. The baby was fed with breast

milk and was discharged on the 6th DOL.

Case 4

This baby girl was born vaginally as the first child of the

family, at the 32th week of gestation due to premature contrac-

tions. Apgar scores at the 1st and 5th minutes were 7 and 9, re-

spectively. The mother had used heroin daily before and dur-

ing the pregnancy. The other children and members of the

family were healthy. The physical examination of the infant

revealed mild respiratory distress and oxygen treatment was

required. Due to the prolonged rupture of membranes intra-

venous ampicillin and gentamicin treatments were started. On

the second DOL, irritability, high-pitched cry, mild tremors

undisturbed, generalized convulsions, frequent yawning, nasal

flaring, respiratory rate >60/min with retractions were ob-

served. The Finnegan neonatal abstinence score was 15, and

phenobarbital treatment was initiated as 20 mg/kg loading and

5 mg/kg/d maintenance dose. The initial laboratory tests in-

cluding complete blood count, glucose, sodium, potassium,

calcium levels, cranial ultrasonography and echocardio-

graphic evaluation were normal. The withdrawal score fell to

9 in the follow-up, no convulsion was observed and with-

drawal score was less than 7 at discharge. As the mother was

still abusing heroin and the baby was fed with formula.

Phenobarbital treatment was stopped on the 9th DOL, and the

baby was discharged on the 14th DOL.

Case 5

The patient was born vaginally as the third child of the

family, at the 39th week of gestation. Apgar scores at the 1st

and 5th minutes were 9 and 10, respectively. The mother was

suffering from heroin addiction daily before and during the

pregnancy. Although the initial physical examination was nor-

mal, on the second DOL, irritability, high-pitched cry, mild

tremors undisturbed, myoclonic jerks, frequent yawning were

observed. The Finnegan neonatal abstinence score was 10 and

no treatment was started. The initial laboratory tests including

complete blood count, glucose, sodium, potassium, calcium

levels, cranial, abdominal ultrasonography and echocardio-

graphic evaluation were normal. The baby was fed with breast

milk and was discharged on the 6th DOL.

Discussion

Maternal drug abuse has increased over the past decades.

In the United States, substance use among pregnant and post-

partum women is a public health issue. In 2011-2012, the

National Survey on Drug Use and Health (NSDUH) in the

United States found that 5.9% of pregnant women aged 15-44

years reported using illicit drugs, compared with 10.7% of

non-pregnant women in this age group (7). The rate of illicit

drug use among pregnant women aged 15-17 years was

18.3%, 9% among pregnant women aged 18-25 years, and

3.4% among pregnant women aged 26-44 years (7). The most

commonly used substances in pregnancy are cannabis, opiates

and cocaine. Heroin used to be the most common opiate

abused in pregnancy, but it is now methadone (3). Although

there is no reported study about the incidence of drug abuse

during pregnancy in our country, opioid abuse during preg-

nancy is increasing in women of childbearing age in Turkey.

These five infants were treated in our institution only in one-

year period due to heroin abstinence syndrome. The frequency

of NAS seems to be increased in future.

Most illicit drugs cause an addiction in the mother and de-

pendence in the infant. Dependence or tolerance in the latter is

due to passage of the drugs across the placental barrier; this

occurs in varying degrees, depending on the pharmacokinetic

properties of the individual drugs. Substances that act on the

CNS are usually highly lipophilic and have relatively low mo-

lecular weight. These characteristics facilitate crossing from

maternal to fetal circulation, with rapid equilibration of free

drug between mother and fetus. Once drugs cross the placenta,

they tend to accumulate in the fetus because of the immaturity

of the renal function and the enzymes used for metabolism.

Disruption of the transplacental passage of drugs at birth re-

sults in the development of a withdrawal syndrome (8). 

The timing of onset of the symptoms gives an indication of

the maternal drug abuse. Heroin has a short half-life and with-

drawal also occurs within 48-72 h of birth, whereas

methadone withdrawal occurs at 7-14 days. Neonatal absti-

nence syndrome is often a multisystem disorder that fre-

quently involves the CNS, GI system, autonomic system, and

respiratory system. Manifestations of NAS depend on various

factors, including the drug used, its dose, frequency of use,

and the infant's own metabolism and excretion of the active

compound or compounds. Central nervous system and gas-

trointestinal system symptoms are the leading symptoms re-

spectively (9). Convulsions, tremor, and hyperirritability are

the most frequent findings. The infants are hyper-excitable,

cannot sleep for a long time, and have a high-pitched cry. They

have excessive sucking (10,11). Central nervous system
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symptoms are followed by gastrointestinal symptoms.

Feeding problems like abdominal distention and vomiting are

common (11). Tachypnea and retractions, fever, frequent

yawning, sneezing, nasal stuffiness, sweating, peeling of the

skin, increased Moro reflex, and increased muscle tone are

some of the other symptoms (11). Central nervous system

symptoms were also the leading symptoms in our patients.

Preterm infants have

been described as being at lower risk of drug withdrawal

with less severe and/or prolonged courses. Lower gestational

age correlated with a lower risk of neonatal withdrawal. The

apparent decreased severity of signs in preterm infants may re-

late to developmental immaturity of the CNS, differences in

total drug exposure, or lower fat depots of drug. Alternatively,

the clinical evaluation of the severity of abstinence may be

more difficult in preterm infants, because scoring tools to de-

scribe withdrawal were largely developed in term or late

preterm infants (8).  Two of our cases were preterm and were

evaluated by Finnegan abstinence scoring system. 

Health care professionals, hospitals, and clinics have an

obligation to assess newborns who exhibit signs and symp-

toms of drug exposure, whose mothers have been identified as

probable substance users, or whose mothers have signs and

symptoms of drug use. The diagnosis of prenatal opioid expo-

sure is based upon a positive opioid use of the mother.

Laboratory tests are less helpful in the diagnosis. Blood and

urine tests can give false-positive or false-negative results.

Meconium analysis is currently considered the best method

for detecting drug exposure in pregnancy. It provides a wider

window of detection of gestational exposure, presumably as

remote as the second trimester, when drugs begin to accumu-

late in meconium, but implementation of the test is difficult.

The baby’s or the mother’s hair analysis reflects the last

trimester but is expensive and can be implemented in only a

small number of centers (3,4). In our cases, maternal drug

abuse stories were apparent, so the diagnoses were performed

easily based on the Finnegan scoring system, but we could not

confirm the diagnosis with laboratory tests due to the lack of

capability in our institution. 

The average number of delivery per year in our hospital is

20000. Approximately 2000 babies are hospitalized. A

prospective study should be performed to reveal the real inci-

dence of the deliveries from maternal drug abuse.

Special attention should be paid to signs of intrauterine

growth retardation (IUGR), microcephaly, prematurity, con-

genital infection, and major and minor congenital malforma-

tions (12). Two of the infants were preterm, none of the infants

was small for gestational age. We did not detect any congeni-

tal anomaly neither in physical examination nor in radiologi-

cal and echocardiographic evaluation. 

Primary treatment of neonatal symptoms related to prena-

tal substance exposure should be supportive because pharma-

cologic therapy can prolong hospitalization and exposes the

infant to additional agents that are often not necessary.

Pharmacotherapy for infants with more severe expression of

NAS is necessary to allow them to feed, sleep, gain weight,

and interact with caregivers. Approximately 30-91% of infants

who exhibit signs of NAS receive pharmacological treatment.

Medications used in patients with NAS should be considered

when supportive measures like; minimizing environmental

stimuli by reducing light exposure, minimizing excessive

noise, avoiding unnecessary handling, swaddling, and non-nu-

tritive sucking with a pacifier, frequent feeding with hyper-

caloric formula fail to ameliorate the infant's withdrawal. This

may be manifested early on as difficulty with feeding, extreme

irritability, and poor sleeping. If a scoring system is used, phar-

macological treatment is commonly started when the average

of 3 scores is 8 or more on the Finnegan scale (4). The optimal

treatment for NAS has not been established. This is reflected in

the considerable heterogeneity in the pharmacologic treatment

of NAS among different institutions. Many pharmacological

agents have been used to treat NAS. However, few randomized

trials have compared the efficacy of the various pharmacolog-

ical treatments. For opioid related NAS, morphine and

methadone are given as substitutes. Non-morphine treatments

(e.g., phenobarbital, chlorpromazine, diazepam, clonidine)

provide symptomatic relief.

Opioids are currently considered the first-line therapy. The

treatment for morphine administration has been reported to

last 8-79 days (13). This length of hospitalization interferes

with maternal bonding, has potential for nosocomial infection,

and is a major use of resources (14). Second-line therapy has

been phenobarbital. Phenobarbital has been effective for the

treatment of opioid withdrawal seizures. Disadvantages in-

clude lack of effect on GI symptoms. We used phenobarbital

in two cases who had convulsions and the phenobarbital treat-

ment was effective. Sedative agents such as chloral hydrate,

chlorpromazine, diazepam, and phenobarbitone can also be

used in the treatment of withdrawal syndrome. Their effects

are non-specific. Clonidine has been shown to be an effective

and safe second-line medication for the treatment of NAS

symptoms refractory to opioid therapy (15). 

The American Academy of Pediatrics (AAP), The

American College of Obstetricians and Gynecologists

(ACOG), and the Academy of Breastfeeding Medicine (ABM)

support breastfeeding among opioid-dependent women if the

women are enrolled in substance abuse treatment and no con-

traindications to breastfeeding are observed, such as ongoing

drug use or HIV infection (16,17). Among our five infants two

of them who were fed with formula presented with convulsion.

As a speculation formula feeding may cause a rapid decrease

in the heroin level of the infants. So, we thought that even in

ongoing drug use breastfeeding may slow down the decrease of

opioid level in blood and may reduce the symptoms.
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Conclusion

Opioid abuse in pregnancy and NAS are growing socio-
logical problems in Turkey. We would like to alert the clini-
cians that in the presence of central nervous system and gas-
trointestinal system symptoms of unknown origin, NAS
should be kept in mind. A practical guideline for diagnosis and
management of NAS is required for neonatologists in Turkey.
For the institutions which could not perform evidence based
diagnosis, treatment and follow up we recommend breastfeed-
ing to slow down the decrease of opioid level in blood and to
reduce the symptoms. 
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