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Abstract

Background: Congenital heart defects (CHDs) are the most common congenital malformations at birth. Substance abuse has in-
creased dramatically over the past two decades. It also can affect neonates of drug-abusing mothers.
Objectives: This study aimed to elucidate the possible association of maternal drug abuse with CHDs in their newborn infants.
Patients and Methods: In this study, 72 neonates who were born during 6 years in three teaching hospitals are studied. Echocar-
diography was performed by a single pediatric cardiologist using two-dimensional and color Doppler echocardiography. The data
were analyzed using descriptive statistics.
Results: 1) Of 72 included cases, 38 (52.78%) had abnormal echocardiographic findings; 2) from 38 abnormal echocardiography, 35
(48.61% of total and 92.11% of abnormal echoes) had mild congenital heart defect (CHD), and 3 had complex CHD; 3) There was no
significant difference in the prevalence of neonatal congenital heart defect with the type of misused drugs (opiates or metham-
phetamines).
Conclusions: In our study, the prevalence of CHD in newborns of drug abuser mothers was significantly higher than the normal
population of infants. Hence, echocardiographic screening of these newborns seems to be logical.

Keywords: Neonatal Abstinence Syndrome, Congenital Heart Defects, Echocardiography

1. Background

Congenital heart defects (CHDs) are the most common

congenital malformations at birth, which not only has

high mortality and morbidity rates but also imposes a high

economic burden on public health systems. Environmen-

tal exposures, as well as inherited factors, are part of the

proposed etiology of these defects, so recognition and re-

ducing them will have notable effects on infant mortality

and morbidity rates (1-3).

Substance abuse as an environmental exposure has in-

creased dramatically over the past two decades, and nearly

90 percent of women with substance abuse are of child-

bearing age. Substance abuse can increase the incidence of

complications such as placental insufficiency, intrauterine

growth restriction and premature births, neonatal with-

drawal syndrome, and congenital anomalies.

2. Objectives

Some studies have suggested CHDs as the most com-

mon type of congenital anomalies in infants exposed with

substance abuse (4, 5). However, there are studies that

demonstrated no obvious association (6, 7). So this study

strove to elucidate the possible association of maternal

drug abuse with CHDs in their newborn infants.

3. Patients and Methods

All neonates admitted to neonatal intensive care units,

or neonatal wards of three teaching hospitals (Firooz-

abadi, Hazrate Rasool Akram, and Shahid Akbarabadi hos-

pitals) in Tehran (Iran) from substance-abusing mothers

(according to self or proxy report or positive screening

tests) from March 2011 to March 2017 were investigated.
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Exclusion criteria were infants of diabetic mothers,

maternal body mass index over 25, not taking folic acid

supplementation during pregnancy, and history of CHDs

in siblings. Other cases included in the study and echocar-

diography was performed by a single pediatric cardiolo-

gist using two-dimensional and color Doppler echocardio-

graphy.

Data on maternal age, neonatal sex, APGAR score and

birth weight, kind and last usage time of illicit drug (s),

and neonatal withdrawal/abstinence syndrome symptoms

were collected using a questionnaire.

The data were analyzed using descriptive statistics

(SPSS version 18).

Ethical clearance was obtained from the Iran Univer-

sity of Medical Sciences (IUMS) ethics committee (code of

Ethics Committee: IR.IUMS.FMD.REC 1396.8911215310).

4. Results

Of 84 eligible neonates for investigation, 12 cases were

omitted due to the exclusion criteria, and 72 patients were

investigated.

Patients’ characteristics are summarized in Table 1

Maternal characteristics that may influence the CHD of

their offspring are summarized in Table 2

From all included mothers, 72 (85.7%) had no underly-

ing disease. One had hypertension, one had gestational di-

abetes mellitus, and one mother had BMI > 30, which were

omitted from the study. One patient with a history of val-

proic acid consumption and one case (due to not receiv-

ing folic acid supplementation) were also omitted. Other

cases were excluded due to having a family history of CHD

or history of drug misuse but lack of evidence of substance

abuse during pregnancy.

Of the 72 included cases, 38 (52.78%) had abnormal

echocardiographic findings.

In this study, different types of patent foramen ovale

(PFO), mild peripheral pulmonic stenosis (PPS), and PPS +

PFO were considered as normal echocardiography. Twenty-

one samples (29.16% of total and 61.76% of normal) had PFO,

1 (1.39% of total and 2.94% of normal) had mild PPS, 5 (6.94%

of total and 14.71% of normal) had PPS + PFO, and 7 (9.72% of

total and 20.59% of normal) were completely normal.

Of 38 abnormal echocardiographies, 35 (48.61% of to-

tal and 92.11% of abnormal echoes) had only mild CHD,

with atrial septal defect (ASD) and Patent ductus arteriosus

(PDA) as the most prevalent problems.

Table 1. Included Patients’ Characteristics

Characteristics No. (%)

Total patients 72

Males 42 (58.3)

Females 30 (41.6)

Gestational age

Term 56 (77.7)

Preterm 16 (22.2)

Birth weight, g

Over 2500 46 (63.9)

LBW 21 (29.1)

VLBW 5 (6.9)

5 min APGAR score

≥ 7 69 (95.8)

< 7 3 (4.1)

Apparent congenital malformations 4 (5.5)

Neonatal withdrawal syndrome 68 (94.4)

Maternal age, y

< 18 0 (0)

18 - 35 65 (90.3)

> 35 7 (9.7)

Primigravida mother 17 (23.6)

Previous abortion 15 (20.8)

Table 2. Characteristics of Mothers of Included Patients

Characteristics No. (%)

Total patients 84

Maternal age, y

< 18 0 (0)

18 - 35 75 (89.3)

> 35 9 (10.7)

Primigravida mother 20 (23.8)

Previous abortion 18 (21.4)

Type of abused substance

Heroin 6 (17.1)

Opium 20 (23.8)

Methadone 10 (11.9)

Methamphetamine 8 (9.5)

Multidrug abuse 43 (51.2)

Of 35 cases of mild CHD, 11 had ASD only, accounting

for 31.42% of all mild variants and the most common type

of congenital heart malformations in our study. Subse-
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quently, 8 samples had mild PDA + ASD malformations,

accounting for 22.85% of all mild variants. Four cases of

mild malformations had PDAs only, accounting for 11.42%

of all mild variants. The remaining cases of mild CHD were

2 cases (5.71%) of Hypertrophic cardiomyopathy (HCM), 5

cases (14.28%) of Mitral regurgitation (MR), one case of HCM

+ PDA + ASD, one case of PAH + PDA, one case of only VSD,

one case with VSD + PDA, and one with Aortopulmonary

Window, each of them accounted for 2.85% of the total.

Characteristics of newborns with major CHDs are sum-

marized in Table 3.

Of 3 cases with major CHD, 2 (2.78% of total and 5.26% of

abnormal echoes) had only complex heart defect (double

outlet right ventricle (DORV) and Absent pulmonary valve)

and one (1.39% of total and 2.63% of abnormal echoes) had a

complex and mild concomitant defect (Ebstein’s anomaly

had anomaly + pulmonary arterial hypertension (PAH) +

ASD + PDA).

There was also one sample of PFO + double RV chamber

that the mother was taking valproate for, which she was

not included in the study.

In this study, we considered simultaneous abuse of the

central nervous system (CNS) depressants such as opiates

and CNS stimulants such as methamphetamine as mul-

tidrug abuse. Mothers of all cases with major CHDs were

multidrug abusers.

Characteristics of newborns with major CHDs are sum-

marized in Table 4

The incidence of CHDs in neonates of mothers who

were only abusing heroin was 40%, and among neonates

of multidrug abuser mothers who also were using heroin

was 50%. This statistic for opium, methamphetamine, and

methadone was 47% and 51.5%, 57.1% and 59.2%, 57.1 and

64.3% respectively. The prevalence of CHDs in the neonates

of multidrug abuser mothers was 55.26%. There was no sig-

nificant difference concerning the prevalence of neonatal

CHD with the type of misused drugs, and methadone was

not approved as a safe alternative to other drugs.

5. Discussion

In the present study, 72 neonates were evaluated. The

most prevalent misused drugs were opium (33 cases in-

cluding multi-drug abusers) and methamphetamine (27

cases including multi-drug abusers). This finding is con-

sistent with the study by Saleh Gargari et al. (8) performed

in Tehran, which reported opium as the most commonly

consumed substance, mainly due to its higher availabil-

ity and lower cost (as Afghanistan, a neighbor country, is

the largest producer). However, this finding is different

from the study by Sharifian et al. (9) performed in Mashhad

Province, which reported higher consumption of metham-

phetamine than opium, which could be due to the poten-

tial effect of geographic and social conditions. Such dif-

ferences have been reported in recent similar studies (10).

In spite of the increasing number of drug addiction treat-

ment centers in Tehran, in this study, only 11.9% of the preg-

nant drug abuser mothers were under methadone treat-

ment. This issue is also reported by other studies (11).

Seventy-two mothers did not report any underlying ill-

ness, and the mothers ‘medications used to treat their di-

agnosed illnesses were far less than expected, which can

be attributed to their inattention to physical and health

problems due to their low socioeconomic status and lack

of a supportive family. Concerning the prevalence of peri-

natal complications, drug withdrawal syndrome (95.24%),

CHD (52.78%), preterm birth (33.33%), and low birth weight

(LBW) (25%) were the most prevalent complications in the

present study. Sharifian et al. (9) reported that Apgar score

above 7 in fifth minutes was 87.3% and major abnormalities

were observed in 7.2% of neonates born to addicted moth-

ers, which is consistent with our study (97.62% and 4.76%,

respectively) and the study by Saleh Gargari et al. , which

reported a prevalence of 4.1% for major anomalies (8, 9).

In the present study, symptoms of neonatal with-

drawal syndrome were observed in 95.24% of neonates,

which is consistent with the study by Vucinovic et al. (4).

Also, the prevalence of CHDs in neonates born to addicted

mothers was 52.78%, which is significantly higher than the

normal population of infants in whom the prevalence of

CHDs diagnosed using echocardiography have been re-

ported 2.2 - 5% (12-14). This result, to some extent, is con-

sistent with the study by Vucinovic et al. (4), who reported

that congenital anomalies in these infants were four times

higher than the normal population, and CHD is reported as

the most common form of such anomalies. The most com-

mon CHDs, based on abnormal echocardiography, were

mild types (92.11%), among them, ASD was found in 55% of

cases (alone or with other anomalies). In the study by Yu

Feng et al. VSD is reported as the most prevalent CHD in

infants born to mothers consuming cannabis and cocaine,

but other substances were not studied (15).

There was no significant difference concerning the

prevalence of CHD in neonates with different types of

drugs consumed by mothers. In the present study,
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Table 3. Characteristics of Newborns with Major CHDs Type of Drug

Type of CHD Heroin Opium Methadone Methamphetamine Multidrug Total

ASD 0 3 0 1 7 11

PDA 0 2 1 0 1 4

ASD + PDA 2 2 0 1 3 8

VSD 0 0 0 0 1 1

VSD + PDA 0 0 0 0 1 1

AP window 0 1 0 0 0 1

MR 0 0 1 2 2 5

HCM 0 0 2 0 0 2

PAH+PDA 0 0 0 0 1 1

HCM + ASD + PDA 0 0 0 0 1 1

TOTAL 2 8 4 4 18 35

Table 4. Characteristics of Newborns with Major CHDs

Type of CHD Absent Pulmonary Valve Epstein Anomaly Double Outlet RV Double RV Chamber (Excluded
Case)

Sex Male Male Female Male

Gestational age Term Term Term Term

Birth weight LBW Nl Nl Nl

Misused drug Methamphetamine + heroin Methamphetamine + opium +
methadone

Opium + heroin Opium + heroin

Maternal drug history Alprazolam Clonazepam - Valporate

Maternal underlying disease - - - Epilepsy

methadone replacement therapy was not confirmed as a

safe alternative to other drugs associated with CHDs. Vu-

cinovic et al. (4) also did not approve methadone replace-

ment therapy because of the high likelihood of neonatal

withdrawal syndrome seen in 63% to 85% of infants. How-

ever, they mentioned that measuring blood levels of med-

ication and adopting an organized approach to monitor

and controlling the pregnancies of addicted mothers are

useful for reducing childbirth complications.

5.1. Limitations

The study of substance abuse due to its negative atti-

tudes in societies and, in particular, the gender of women

and the secrecy behind it has always been subject to many

restrictions. On the other hand, as half of the cases had

multiple-drug use (43 cases, 51.3%) and due to ambiguities

about the exact dose and duration of drug misuse among

participants, the sample size was significantly reduced by

separating, which made some comparisons and statisti-

cal tests impossible. Only mothers of neonates delivered

at our hospitals had a urine toxicology test for addiction,

and for cases referred from other hospitals or those who

were included after delivery, information were obtained

based on maternal history. Because Finnegan Neonatal Ab-

stinence score was not calculated for all neonates in our

study, we could not assess and compare the severity of

neonatal withdrawal in our patients.

There are several asymptomatic cases of CHDs, espe-

cially in the first months of birth, which their diagnosis re-

quires echocardiography. Therefore, it is highly difficult to

provide a sufficient sample. As little information is avail-

able, evaluation of asymptomatic CHDs with echocardio-

graphic screening is one of the strengths of the present

study. Also, in this study, compared to previous studies,

samples were screened for many confounders, and more

various types of drugs were evaluated.

5.2. Conclusions

In the present study, the prevalence of congenital heart

defects in newborns of drug abuser mothers was 52.78%,

which is significantly higher than the normal population
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of infants in whom the prevalence of CHDs diagnosed us-

ing echocardiography have been reported 2.2 - 5%.

The effects of opioids, especially opium (as the most

prevalent misused drug in our study) on migration and

cell proliferation in the first 20 weeks of pregnancy, as well

as their influence on cell differentiation, can be used to jus-

tify teratogenic effect of these drugs on the cardiovascular

system (16).

There was no significant difference concerning the

prevalence of CHD in infants with different types of drugs

abused by mothers. This study demonstrated that echocar-

diographic screening of infants of drug abuser mothers

may be logical.
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