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ABSTRACT

Cocaine and/ or cannabis use during pregnancy
is a growing problem of relevance for global
public health. Exposed children may have a
wide range of perinatal complications, but there
is little knowledge on their course.

Objective: To describe and compare the health
trajectories of children prenatally exposed and
unexposed to cocaine and/or cannabis over
4 years.

Methods: Retrospective, cohort study with a
double control group. Exposed children were
detected through a urine test by the Department
of Neonatology of a public hospital between
2009 and 2013.

Results: A total of 29 exposed children and
58 unexposed children were assessed. The most
common drugs detected in the exposed group
were cocaine and cannabis. Most mothers were
poly-drug users. The exposed group showed
significant differences in relation to a lower
frequency of health checkups (p < 0.0001) and
a higher number of visits to the emergency
department (p = 0.0295) and hospitalizations
(p=0.007), mainly due to respiratory conditions.
In addition, they had a greater rate of chronic
obstructive pulmonary disease, changes ofhome,
and legalinterventions. In this group, 1 child and
2 parents had a violent death. No deaths were
reported in the unexposed group.
Conclusions: Children prenatally exposed to
cocaine and / or cannabis had a lower number of
health checkups and a higher number of visits to
theemergency departmentand hospitalizations.
Besides, they showed a greater rate of chronic
obstructive pulmonary disease, changes ofhome,
legal interventions, and violent deaths in the
direct family group.
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INTRODUCTION

In most countries worldwide, the
current cannabis and cocaine use
during pregnancy has increased,
with poly-drug use being the most
common pattern.'®

At the Department of Neonatology
of the public hospital where this
study was conducted, cocaine and
cannabis were the most common
drugs detected since 2009, when post-
partum urine drug tests were first
used.®

Generally speaking, children
prenatally exposed to cannabis and /
or cocaine may have a wide range
of complications, studied mainly
during the perinatal period.24%
Short- and long-term adverse
effects have been described during
childhood, some of which have been
especially corroborated in relation to
neurodevelopment.'>'

The bibliography offers little
information about the health
trajectories of these children. In a
Chilean study, 100 children prenatally
exposed to cocaine and other drugs
missed checkups and tests and were
hospitalized frequently.'®

It has been described that children
with exposure to drugs in utero had a
greater number of visits to the hospital
due to injuries compatible with abuse
and negligence compared to children
in the general population, with a
higher percentage of social services
and/or legal interventions. In most
cases, biological parents had been the
abusers, and this was the main cause
of early or temporary removal of
children from their home.5213181

In addition to the mentioned
morbidity, some authors have
described a greater mortality among
children exposed in utero than among
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unexposed ones, but only when cocaine and
opioids were used, and when the birth weight
was below 2500 g.»°

The study objectives were to describe and
analyze registered contacts with the health system
in the first 4 years of life of children prenatally
exposed to cocaine and / or cannabis and compare
them to unexposed children. The secondary
objective was to describe diseases, family /legal
situation, and mortality of children or their direct
family.

POPULATION AND METHODS

Retrospective, cohort study
Exposed children (exposed group [EG]):

children born between 2009 and 2013

at the Department of Neonatology of

EstablecimientoAsistencial Dr. LucioMolas, in the

province of La Pampa, for whom cocaine and / or

cannabis were detected in a post-partum urine
sample (from the mother and/or the baby). The
sample was requested if detection criteria were

observed (Table 1).

Unexposed children (control group): children
without detection criteria, born at the same
Department of Neonatology on the same day
or week as exposed ones. Two investigators
reviewed birth records until finding the newborn
infants that were most similar to each exposed
baby, taking into consideration, in order of
priority, maternal age, birth weight, gestational
age, social security status, and place of origin.

Two unexposed children were selected for
each exposed one to increase the study power. No
exclusion criteria were defined.

The study outcome measures were obtained
from the following secondary sources (both were
used for some):

e The Health Information System (Sistema
Informadtico de Salud, SIS) of the province
of La Pampa: socioeconomic data,
medical consultations, immunizations,
hospitalizations, and diseases. This database
included demographic data and a brief

medical record of patients seen in all public

health facilities of La Pampa. Diagnoses

were registered as per the International

Classification of Diseases (ICD-10).

* The hospital’s medical records: socioeconomic,
perinatal, and obstetric data, family/legal
situation, hospitalizations, diseases, death
of the child and/or a close family member.
Hospital Molas is the leading tertiary care,
referral public hospital of Santa Rosa and is
one of the few provincial health facilities that
had an active pediatric department, specialties,
and emergency department.

The study was carried out between June 2017
and June 2018. Every week, 2 investigators
collected children data from the SIS and other
2 reviewed the medical records (20 patients per
month), and they completed an anonymous
database specially designed for the study.

The study was approved by the Research
Ethics Committee of Hospital Molas.
Confidentiality was maintained by coding and
limiting the study database search, recording,
analysis, and access to the 4 authors/investigators.
The patients’ initials, names or other identifying
data were not recorded.

Excel 4.0 (Microsoft Office) was used for
data entry, initial processing, and graphic
representations. The InfoStat software
(Universidad de Cérdoba) was used for
statistical analysis. Children’s characteristics
were established based on absolute and relative
frequency for qualitative outcome measures,
and measures of centralization, dispersion and
confidence intervals for quantitative outcome
measures. The x2 test, Student’s t test, and
proportions test were used for comparative
analyses. A p value < 0.05 was considered
statistically significant.

RESULTS

The EG included 29 children, while the
unexposed group (UG), 58. In the EG, 16 children
(55 %) were males and, in the UG, 34 (59 %).

TABLE 1. Screening criteria to perform a urine test for illegal drugs. Department of Neonatology, Hospital Molas, La Pampa.

2009-2018

Statement reporting current or past drug use.
Altered mental status in the mother.
Lack of antenatal care.

DU LN

Changes in neonatal behavior.

Unexplained central nervous system complications in the newborn infant.
Symptoms compatible with drug withdrawal in the newborn infant.
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Group comparisons by selection variables
are described in Table 2, which shows that both
groups were homogeneous.

In both groups, more than 95 % of mothers
lived in the Santa Rosa-Toay geographical cluster,
in the province of La Pampa. All patients were
born at the same public hospital and did not have
health insurance.

In the EG, the drugs detected in the urine
samples from the mother and/or the baby were
cocaine only in 9 (31 %), tetrahydrocannabinol only
in 10 (35 %), cocaine and tetrahydrocannabinol
in 5 (17 %), cocaine and phencyclidine and/or
benzodiazepine in 5 (17 %).

Most mothers of children in the EG had been
poly-drug users during pregnancy. In addition
to the drugs detected in urine, they admitted to
have used alcohol (55 %) and /or tobacco (93 %).

None of the mothers in the UG had used alcohol,
whereas 21 % had smoked tobacco. Significant
differences (p < 0.0001) were observed between
both groups in relation to substance use.

Table 3 shows the socioeconomic, family, and
obstetric data of children’s mothers. Perinatal
outcomes are described in Table 4.

Upon discharge from the neonatology unit, no
baby in the EG had any disease, whereas 2 babies
in the UG had acyanotic congenital heart disease
without medication requirements. No patient was
lost-to-follow-up in the 4-year study period.

Medical consultations,
immunizations and hospitalizations

Children in the EG attended less health
checkups but had more visits to the emergency
department than children in the UG (Table 5).

TaBLE 2. Comparison between the exposed and unexposed groups based on selection variables. Children born at Hospital

Molas, La Pampa, between 2009 and 2013

Exposed group Unexposed group Comparison
(n=29) (n =58) between groups

Birth weight (grams) Mean (SD) 3132 (670) 3355 (444)

95 % CI 2877-3387 3265-3446 p=0.10
Gestational age (weeks) Mean (SD) 39 (2) 39 (1)

95 % CI 38-39 39-40 p=025
Maternal age (years old) Mean (SD) 22 (5) 22 (4)

95 % CI 21-24 23-39 p=0.64

SD: standard deviation; CI: confidence interval.

TABLE 3. Socioeconomic, family, and obstetric data of the mothers of study children born at Hospital Molas between 2009 and

2013

Exposed group (n = 29)

Unexposed group (n = 58)

Education
Incomplete primary education
Complete primary education
Incomplete secondary education
Complete secondary education
Incomplete tertiary /university education
Occupation
Housewife
Student
Employed*
Unemployed™*
Sex worker
No data

Living with a partner
Average parity

New pregnancy in 4 years

(0 %) 1 (2 %)
(34 %) 13 (22 %)
(59 %) 33 (57 %)
(7 %) 8 (14 %)
(0 %) 3 (5 %)
(42 %) 38 (66 %)
(7 %) 10 (17 %)
(3 %) 3 (5 %)
(17 %) 1 (2 %)
(7 %) 0 (0 %)
(24 %) 6 (10 %)
(72 %) 55 (95 %)
(SD:2) 2 (SD: 1)
(62 %) 17 (29 %)

* Employed: working outside the home.
** Unemployed: not working outside the home.
SD: standard deviation.
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In the EG, 93 % of children visited the
emergency department at least once, compared
to 79 % in the UG. The main reasons for the visit
to the emergency department were respiratory
conditions in 55 % of children in the EG and in
26 % of those in the UG (p < 0.001). At 4 years old,
all children in both groups had completed their
immunization schedule.

In addition, 19/29 children (66 %) in the EG
were hospitalized in the Department of Pediatrics,
compared to 20/58 (35 %) in the UG (p = 0.007).
A total of 40 hospitalizations were reported
in the EG and 23, in the UG. The reasons for
hospitalization are shown in Figure 1.

In the 4 years of the study period, 14 children
(48 %) in the EG developed chronic obstructive
pulmonary disease; 9/14 were coded as J45
(“asthma”) and 5/14, as J44 (“other chronic
obstructive pulmonary disease”). No cases were
observed in the UG.

Mortality

In total, 3 violent deaths were reported in the
EG in 3 different families over the 4-year study
period. One mother died in a motor vehicle

collision while driving under the influence of
alcohol. One father died due to a stab wound; and
one child, due to gunshot wound injuries, both at
their homes. No child or parent died in the UG.

Family/legal situation

In the EG, 8 children (28 %) changed homes
(different house and different adult caregiver)
in their first 4 years of life (not considering the
change required by legal intervention in some
cases, which occurred subsequently). Of these
8 children, 3 were relocated twice and 1, 5 times.
This meant going to live with a family member
other than biological parents or with the friends
or neighbors of one of the parents.

One of the biological parents of 8 children in
the EG (28 %) was imprisoned during the 4 years
of the study. None of the parents in the UG were
in this situation.

In the EG, a legal intervention was requested
by the health system for 8 children (28 %). Four
cases corresponded to physical abuse: in 2, the
mother had given the child to an unrelated
adult; in 1, the mother was imprisoned; and no
data were found for the remaining case. Age at

TABLE 4. Delivery and perinatal data of children in the exposed and unexposed groups. Children born at Hospital Molas, La

Pampa, between 2009 and 2013

Exposed group Unexposed group
(n=29) (n=58)

Type of delivery
Vaginal 24 (83 %) 47 (81 %)
C-section 5 (17 %) 11 (19 %)
Apgar score <7
At 1 minute 2 (4 %) 2 (10 %)
At 5 minutes 0 0
Small for gestational age 3 (10 %) 1 2 %)
Admission to the neonatal intensive care unit 3 (10 %) 1 2 %)

TasLE 5. Comparison of reasons for consultation in the first 4 years of life of children in the exposed and unexposed groups.
Children born at Hospital Molas, La Pampa, between 2009 and 2013

Exposed group Unexposed group Comparison
(n=29) (n =58) between groups

Health checkups Mean (SD) 8 (6) 18 (12)

95% CI 6-10 15-22 < 0.0001
Consultations due to
concurrent conditions Mean (SD) 4 (4) 3(3)

95% CI 3-6 3-4 0.338
Visits to the emergency
department Mean (SD) 5(7) 3(2)

95% CI 3-8 2-3 0.0295

SD: standard deviation; CI: confidence interval.
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the time of the legal intervention ranged from
2 months to 3 years old. No legal interventions
were requested in the UG.

At 4 years old, 17 children in the EG were
living with their mother (59 %); 7 (24%), with
their grandmother; 3, with foster parents; 1, with
adoptive parents; and 1, no data. In the UG, all
children lived with one of their biological parents.

DISCUSSION

For this study, children in the UG were selected
for their similarity in birth weight and gestational
age with the children in the EG, because these
factors are known to affect infant morbidity and
mortality and control requirements, and may
be affected by prenatal exposure to any of the
substances used by the mothers (tobacco, alcohol,
cannabis or cocaine).?”- 13172021

In addition, we tried to select children for
the UG with a similar socioeconomic level to
those in the EG: born at the same Department of
Neonatology, with the same social security status,
maternal age, and close place of residence. The
existence of a double control group with a similar
socioeconomic level to the EG is the main strength
of this study.

Health trajectories of children logically depend
on adult caregivers. If no interventions or habit

changes take place, drug use and severe social
and family risk factors which usually coexist in
these families will remain and become part of the
rearing environment.'?*

In this study, it was not possible to determine
whether mothers in the EG continued or not using
drugs, although it has been described that post-
partum use is very common, even in women who
had stopped during pregnancy.?

The lower frequency of health checkups
in the children in the EG is consistent with a
characteristic common to many female drug
users, which is attending few or no antenatal care
visits.®® These women have also been commonly
described to refuse to participate in investigations,
to miss appointments or to drop out, thus making
them very troublesome. Therefore, for this
study, we opted for a retrospective cohort design
using preexisting records, as proposed by other
investigators.?

The complex nature of illegal drug use during
pregnancy also encompasses the coexistence
of severe risk factors. For example, mothers of
exposed children usually have a mental disease
and a history of family violence in their childhood
and adulthood.?6814

In this study, among the children in the EG,
violence was evidenced in the legal interventions

Figure 1. Reasons why 19/29 children in the exposed group* required 40 hospitalizations and 20/58 children in the
unexposed group™ required 23 hospitalizations in the 4-years study period.”* Children born at Hospital Molas, La Pampa,

between 2009 and 2013
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due to abuse, which has also been observed in
other studies, and due to changes in home and
adult caregivers.”!31819

It is also evidenced in the number of violent
deaths of any family member in only 4 years. The
latter information had never been described in
pediatric studies. In the United States, a higher
risk for homicide and violent death has been
described in adults and, recently, gun-related
homicides among adolescents, in homes where
illegal drugs are used.?*

In relation to hospitalizations, it is known that
children prenatally exposed to cannabis are more
commonly admitted to the neonatal intensive
care unit than unexposed ones.>*1%718 Among
Chilean children exposed mainly to cocaine
(although also to tobacco, cannabis, and alcohol,
in an unspecified percentage), 60 % required a
hospitalization, similar to the 66 % observed in
this study. The main reason for hospitalization
in both studies corresponded to respiratory
conditions.'

Likewise, a characteristic of the EG was
the high percentage of chronic obstructive
pulmonary disease. Most children corresponded
to the J45 code (asthma), although it is difficult to
establish the diagnosis of asthma before 4 years
Old.27'28

Obstructive respiratory conditions may be
caused by different factors, including drug exposure,
especially if present in the early stage of life.” Most
mothers of children in the EG were poly-drug users.

Tobacco exposure is a known cause for
respiratory disease, and the effects resulting
from passive smoking have been widely
described.??* It has even been confirmed that
prenatal tobacco exposure causes a higher rate of
pediatric pulmonary obstruction than postnatal
exposure.®*

Cannabis causes chronic bronchitis, and it is
known that its main smoke stream carries higher
levels of ammonium, hydrogen cyanide, and
other toxic chemicals than tobacco smoke.*Some
authors have related it to asthma attacks and
allergy and a higher number of hospitalizations.*

Its effects on the respiratory system due to
prenatal exposure are still uncertain, especially
due to the high frequency of its use together with
tobacco. >

Five-year-old children prenatally exposed to
tobacco and cannabis showed immune alterations
of the respiratory mucosa, which may partially
account for some respiratory symptoms.®

In relation to cocaine, a study conducted

in infants younger than 1 year taken to the
emergency department found a high frequency of
cocaine and a direct correlation between the levels
detected and the presence of lower respiratory
tract symptoms.*

In relation to alcohol, different animal studies
have shown that its consumption adversely
affects the developing lung.” Some children of
women who used alcohol during pregnancy
seen at Argentine hospitals had more severe
acute respiratory infections than unexposed
children, but the effects of prenatal alcohol on
chronic obstructive pulmonary disease were
controversial ¥’

The main limitation of the study design is
the need for complete records. In this study, it
was not possible to collect data on breastfeeding
duration or adequate growth and development.

Although there were no detection criteria
(and, therefore, no drug tests done), children in
the UG may have been exposed. Such factor may
affect results and reduce the differences between
groups.

In this study, it was not possible to determine
the role of one or other drug, adverse social and
family data or pre- or postnatal exposure on the
problems observed in children in the EG.

However, the relevance of this study for
everyday practice lies in knowing that children
with confirmed prenatal exposure to cannabis
and/or cocaine have a high risk for morbidity
and mortality in the short term. Strategies to
approach and follow-up these children should
be reformulated considering that they will most
likely live in violent settings, with frequent
changes of home and a lower attendance to health
checkups than unexposed children. Finally, these
strategies should focus on both managing drug
use and associated social and family risk factors.

CONCLUSIONS

Children prenatally exposed to cocaine and / or
cannabis had a lower number of health checkups
and a higher number of visits to the emergency
department and hospitalizations. Besides, they
showed a greater rate of chronic obstructive
pulmonary disease, changes of home, legal
interventions, and violent deaths in the direct
family group. ®
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