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Arecently published study on recre-
ational drug use during pregnancy
and the possible link to fetal gas-

troschisis highlights an increasingly im-
portant area of research: hair testing as a
biomarker for pregnancy exposure to
recreational drugs or drugs of abuse. Our
laboratory is one of several sites in North
America with expertise in measuring these
substances in hair, an area many physicians
may not be aware of.

Clearly, it can be difficult to determine
the types of chemicals or drugs a fetus may
have been exposed to by re-
lying on what a woman says
she took during pregnancy.
The area of forensic science
has provided us with a great
deal of help in this area. 

Forensic scientists have
known for some time that
drugs taken by an individual
are grown into the hair, and
do not go away. The first use
of this technology was to de-
tect long-term exposure to
heavy metals. Over the last
15-20 years, more drugs of
abuse have been determined to grow into
adult hair, including cocaine, heroin, mar-
ijuana, LSD, amphetamine, and metham-
phetamine. In 1988, we determined that the
same is true for the baby. Because the hair
present at birth grows during the last 3
months of gestation, an analysis of a baby’s
hair can provide information on possible
drug exposure during that time. We have
now shown this is true for almost every
drug of abuse, as well as nicotine.

With babies, the same substances can
also be measured in meconium, and ex-
posure can be traced to as early as 14
weeks’ gestation, when meconium be-
gins to form. Hair and meconium testing
have become quite routine in certain set-
tings in North America, with the pre-
dominant use among child protection
agencies or children’s aid societies. This
testing is also used for research and clini-
cal purposes and by neonatologists and
other health care professionals who have
a medical reason to test, often in the con-
text of diagnosing issues in the child, and
when maternal consent is provided. For
such studies to be conducted, the
guardian’s consent is needed; sensitive at-
titudes and high ethical standards need to
be practiced.

It’s possible to use meconium analysis to
test for excessive maternal alcohol intake
by measuring fatty acid ethyl esters, con-
jugates of alcohol with fatty acids, which
stay in the meconium of the baby. Recent
work from investigators in Berlin deter-
mined that fatty acid ethyl esters can also
be measured in the hair of the parents. An-
imal studies indicate they can be measured
in a baby’s hair, which is being investigat-
ed in human studies that are underway. 

Analyzing hair samples provides an op-
portunity to look, not just at one sample
of urine or blood that represents the last
day or so of exposure but, rather, long-
term exposure. At our laboratory, we use
hair testing to determine when exposure

occurred, which eliminates the uncertain-
ties when this information is obtained
from the individual. 

Last year we published a review (Clin.
Biochemistry 2004;37:429-38) that dis-
cussed hair and meconium testing to con-
firm the prenatal use of alcohol and to-
bacco. It is important for clinicians to
recognize that positive neonatal or meco-
nium tests for drugs of abuse are strong
evidence for maternal addiction, as these
drugs have been used long after the moth-
er knew she had conceived.

In a study conducted at
the Motherisk laboratory
published in 2003 (Arch. Dis.
Child. Fetal Neonatal Ed.
2003;88:F98-F100), we found
that meconium was some-
what more sensitive than hair
samples of newborns for de-
tecting cocaine and cannabis,
and found a significant cor-
relation between hair and
meconium levels of cocaine,
cannabis, and opiates. We
concluded that both meth-
ods were useful biologic

markers of illicit drug exposure in utero
and also useful in suspicious cases where
the neonatal urine test is negative. 

In the recent gastroschisis study, investi-
gators used maternal hair analysis from
samples taken between 14 and 33 weeks’
gestation in 22 pregnant women with a fe-
tus diagnosed with the disorder and in 25
pregnant women with a normal fetus
(BJOG 2005;112:1022-5). 

In 10 of the 22 cases of babies with gas-
troschisis, there was evidence on en-
zyme-linked immunosorbent assay
(ELISA) that the mother had taken a
recreational drug during the pericon-
ceptional period and in the first trimester.
But when they checked these results
against those obtained from gas chro-
matography with mass spectrometry
(GCMS), which is most specific, four
cases (three of cocaine use and one of
methamphetamine use) were confirmed. 

While the study is small and therefore
cannot establish an association, it marks
the first time that “objective measure-
ments of maternal intake of recreational
drug compounds at these critical periods
of development for the fetus have been
carried out,” as the researchers noted.
This effort should be welcomed. Clearly,
hair testing can be a very powerful tool in
these studies and in individual cases to
help determine whether a woman is using
drugs. ■
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