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NOTE FROM THE EDITOR

Over the past several years, treatment programs and child welfare agencies
throughout the country have seen a shift in the drugs of choice of many
pregnant and parenting women. Specifically, methamphetamine, once used
primarily in rural areas of western states, has been gaining widespread
popularity throughout the country. Also, an increase in pregnant women’s
abuse of prescription drugs, most notably OxyContin® and other opiates,
presents unique challenges to providers in certain parts of the country—
primarily Kentucky, Virginia, Ohio, West Virginia and the Northeast. In

fact, some experts claim that more Americans are addicted to prescription
painkillers than illicit drugs. Although marijuana and alcohol remain the most
commonly abused drugs, the “newer” drugs require a fresh look at how we
identify them in pregnant and parenting women and in newborns, how we
treat them, and how we work with children and families affected by them.

A growing body of literature is beginning to address some of these challenges.
This issue of The Source attempts to further the discussion; synthesize some
of the information about effective treatment strategies and the impact of these
“contemporary” drugs on infants and children; and dispel some of the

myths and misconceptions that have arisen about methamphetamines. Many
thanks to the authors who are pioneers in this field, and who took time out
of their busy schedules to share their expertise and knowledge with us.

The Good Bets section of the newsletter on p. 24 includes additional sources

of information on this and other related issues.

Amy Price, Editor
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PREVALENCE AND TREATMENT OF
METHAMPHETAMINE DEPENDENCE:
IMPLICATIONS FOR WOMEN AND CHILDREN

C C hat is one to conclude about

the headlines concerning methamphet-
amine use and dependence? Is it
spreading to “epidemic” proportions?
To what extent are children of
methamphetamine users at risk com-
pared to users of other drugs? Is
methamphetamine dependence treat-
able? The data and recent community
experiences with methamphetamine
addiction and treatment provide some
answers.

Patterns of Use

Nationally, methamphetamine is used
by fewer people than other illicit drugs.
According to the 2004 National Survey
on Drug Use and Health (NSDUH),
of the approximately 19.5 million peo-
ple who used illicit drugs in the prior
month, only 583,000 (3%) of them
reported past month use of metham-
phetamine. This compares with 14.6
million reporting marijuana use and
2.8 million reporting cocaine or crack
use (SAMHSA, 2005a). This relatively
lower number of people using
methamphetamine has raised some
questions about the recent media and
legislative attention to methampheta-
mine use. The lower numbers, howev-
er, do not tell the complete story.
Treatment admissions data paint the
picture of a dramatically increasing
trend in methamphetamine related
problems, particularly in western and
rural regions of the country. From
1993 to 2003, national treatment

admission rates for methamphetamine
increased 300% to 56 persons per
100,000 (TEDS, 1993-2003).

for crack cocaine, the majority (49%)
was Black, 39% were White, and 10%
were Hispanic (SAMHSA, 2005b).

DEMOGRAPHIC
CHARACTERISTICS OF USERS

The demographic characteristics of
people seeking treatment for metham-
phetamine abuse is significantly differ-
ent from that of persons needing treat-
ment for crack cocaine abuse. As a
result, the communities now respond-
ing to the rapid growth in metham-
phetamine related problems may not
have the experience and benefit of the
treatment infrastructure that was
created to respond to crack use.
Methamphetamine use has been con-
centrated primarily in western states
and rural communities; whereas crack
cocaine use was, and still is, typically
associated with urban areas. For
instance, in five states, over 40% of all
women admitted for drug treatment
identified methamphetamine as their
primary substance (Idaho 48%, Hawaii
46%, California 45%, Utah 44%, and
Nevada 40%.) In comparison,
methamphetamine/amphetamine treat-
ment accounts for only 11% of female
admissions nationally (TEDS analysis,
2005).

The racial demographics also dif-
fer dramatically: of those treated for
methamphetamines in 2003, 75% were
White, 16% were Hispanic, 3% were
Black, and 3% were Asian/Pacific
Islanders. In contrast, of those treated

GENDER DIFFERENCES

Of all persons treated for methamphet-
amine in the United States in 2003,
45% were women. This is higher than
the percentage of females associated
with any other drug except tranquiliz-
ers. For instance, women represent
only 25% of those treated for alcohol
and marijuana, 34% for heroin, and
39% for cocaine (SAMHSA, 2005b).
In addition, a disproportionate share of
adolescent girls sought treatment for
methamphetamine addiction—56%
compared to 44% of boys (TEDS
analysis, 2005).

Women and men often initiate
and maintain drug use for different
reasons. For instance, women more
often first use drugs with a male part-
ner, and continue to use in order to
maintain connections with other users
(Covington, 2002). In addition, a
study by Dr. Richard Rawson of
UCLA’s Integrated Substance Abuse
Programs (ISAP) showed that women
were more likely than men (37% vs.
25%) to report using methampheta-
mine to relieve depression (El Paso
Intelligence Center, 2004). Metham-
phetamine’s appetite suppressing and
energy enhancing properties also are
especially appealing to women. In the
UCLA study, 37% of women reported
using methamphetamine to lose
weight, compared to 9% of men.
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Women who are dependent on
methamphetamine usually have more
severe problems than their male coun-
terparts in many areas of their life. A
study by Hser, Evan and Huang (2005)
that examined treatment outcomes
among methamphetamine-abusing
patients confirmed this observation.
The authors note that the women in
the sample, most of whom were child-
bearing age or had children, reported
more psychiatric symptoms; were more
likely to have been physically or sexual-
ly abused; and had greater incidence of
serious employment, legal/criminal,
parenting, and psychological problems
than did men. This finding speaks to
the need to provide methamphetamine
dependent women with adequate serv-
ices to meet their myriad needs.

In addition, interpersonal violence
is characteristic of the majority of per-
sons entering treatment for metham-
phetamine dependence, and this is
especially true for women. In a study
conducted by Cohen et al. (2003), over
85% of women and 69% of men in
treatment for methamphetamine
dependence reported experiencing vio-
lence. The most common source of
violence for women was from a “part-
ner” (80%), whereas the most common
source for men were “strangers” (43%).
The study also found that 57% of
women and 16% of men in the study
reported a history of sexual abuse and
violence. An exhaustive literature
review found that women with sub-
stance abuse disorders were nearly two
times more likely than women in the
general population to report childhood
sexual abuse (SAMHSA, 2000).

A qualitative study by Brecht et al.
(2004), noted some additional gender
differences pertaining to meth use.
This study found that female users
were more likely to use meth on more
days; smoke rather than snort or inject
the drug; progress to regular use more
quickly; live alone with their children;
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and have worse medical, employment
and psychiatric consequences than
male users (Brecht et al., 2004 as
reported in Rawson, 2005)

WOMEN WHO ARE
DEPENDENT ON
METHAMPHETAMINE
USUALLY HAVE MORE
SEVERE PROBLEMS THAN
THEIR MALE
COUNTERPARTS IN MANY

AREAS OF THEIR LIFE.

PREGNANT WOMEN

Data concerning pregnant women also
is worrisome. Preliminary estimates
from the recent Infant Development,
Environment, and Lifestyle IDEAL)
Study indicate that 5.2% of women
used methamphetamine at some point
during their pregnancy (Arria et al.,
2000). In the same study, 25% report-
ed smoking, and 22.8% reported con-
suming alcohol during pregnancy.
While the relative prevalence of
methamphetamine using during preg-
nancy is much smaller, it is increasing.
Between 1995 and 2003, admissions
for methamphetamine dependence
nearly doubled for pregnant women,
while the number of pregnant women
seeking treatment for both alcohol and
cocaine problems decreased significant-

ly (TEDS, 2005).

Risk to Children

Because of the higher rates of women
seeking treatment for meth-related
problems, and the aforementioned cir-
cumstances often related to their use,
more children are likely to be affected.
In fact, some children have been placed
in alarmingly dangerous situations as a
result of their parents’ methampheta-
mine use, particularly when they live
or spend time where the drug is being
manufactured. According to the El
Paso Intelligence Center (EPIC), in
approximately 10% of the 14,250 lab
incidents recorded nationwide in 2003,
children were present during the dan-
gerous manufacturing of methamphet-
amine and placed at risk for exposure
to toxic chemicals and the possible
dangers of chemical contamination,
fires and explosions (EPIC, 2004).
Hazardous living conditions and filth
are common in meth lab homes, and
living conditions are unsuitable for
anyone, especially young children.
While much attention has been
focused on the risk to children living in
homes where methamphetamine is
being manufactured, most parents do
not manufacture methamphetamine.
However, children whose parents use
methamphetamine are at risk even
when their parents are not manufactur-
ing the drug, and the risks are similar
to those associated with other drugs of
abuse. They include chronic neglect;
physical and sexual abuse; living in
chaotic, disruptive living situations;
and exposure to violence that is so
often associated with methampheta-
mine use, and may involve meth-using
associates frequenting the home.
Further, mothers who use metham-
phetamine during their pregnancies

Continued on page 4 . . .
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Continued from page 3. . .

may increase the risk of poor birth out-
comes and long term risks for their
children (Shah, 2005; see article on

p. 7 of this newsletter). However, as
noted in the Open Letter to the Media
on p. 22 of this newsletter, “research
on the medical and developmental
effects of prenatal methamphetamine
exposure is still in its early stages,” and
the results remain inconclusive.

Treatment for
Methamphetamine

Recognizing the growing problem of
methamphetamine abuse and depend-
ence, in 1998, the Substance Abuse
and Mental Health Administration
(SAMHSA) and The Center for
Substance Abuse Treatment (CSAT)
published a Treatment Improvement
Protocol (TIP) entitled Zreatment for
Stimulant Use Disorders, TIP #33.
These best practice guidelines were
researched, drafted, and reviewed by a
panel of substance use disorder profes-
sionals chaired by Dr. Richard Rawson.
The TIP provides vital information on
the effects of stimulant abuse and
dependence, discusses the relevance of
these effects to treating stimulant users,
describes treatment approaches that are
appropriate and effective for treating
these clients, and makes specific rec-
ommendations on the practical appli-
cations of these treatment strategies,
which include: Cognitive Behavioral
Therapy/Relapse Prevention; Contin-
gency Management; Community
Reinforcement Approach + Voucher;
Motivational Interviewing; and the
Matrix Model of Intensive Outpatient
Treatment for Stimulant Users.

Of these strategies, the Matrix
Model has been identified by both the
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National Institute on Drug Abuse and
SAMHSA as an evidence-based prac-
tice. Currently available therapist man-
uals, along with patient and family
workbooks, make the program more
easily transferable to community based
organizations than other known treat-
ment strategies for methamphetamine
dependence.

OUTCOMES FOR
METHAMPHETAMINE
TREATMENT HAVE NOT
DIFFERED FROM STUDIES OF
TREATMENT FOR OTHER
DRUGS OF ABUSE.

WE KNOW THAT TREATMENT
OUTCOMES HAVE MORE TO
DO WITH THE QUANTITY AND
QUALITY OF TREATMENT
RECEIVED THAN THE TYPE OF

DRUG ABUSED.

MATRIX MODEL

The Matrix Model, originally devel-
oped for cocaine users, is a directive,
non-confrontational treatment
approach that focuses on current issues
and behavior change. This multi-com-
ponent model was constructed using
empirically supported interventions
and treatment elements, and guided by
a process of pilot-testing diverse strate-
gies and incorporating those that
enhanced treatment attendance and

decreased drug use as measured objec-
tively by urinalysis. The resulting pack-
age of treatment elements was organ-
ized into a standardized treatment
model.

Services are delivered in an inten-
sive outpatient setting. Clients attend
16 weeks of cognitive behavior therapy
groups (36 Sessions), family education
groups (12 sessions), individual coun-
seling (4 sessions), and social support
groups (4 sessions), combined with
weekly, random breath alcohol testing
and urine testing for cocaine, metham-
phetamine, opiates, cannabis and ben-
zodiazepines. Participation in 12-step
meetings at least once a week is
encouraged.

Several evaluations of the Matrix
Model support its usefulness and effi-
cacy with methamphetamine users, as
well as other substances. For example,
in one Southern California site, a
group of 500 methamphetamine users
and a group of 224 cocaine users were
treated using the Matrix Model in the
same office with the same staff during
the same time period. The two groups
had demographic and drug use differ-
ences but had virtually identical
responses to the Matrix outpatient
treatment. The methamphetamine
users had higher ratings of depression,
hallucinations, and several other symp-
toms, and required a longer time peri-
od for symptom remission. However,
the data collected during treatment and
at follow-up suggested comparable
response to treatment using the Matrix
Model for both cocaine and metham-
phetamine use (Rawson, Huber,
Brethern, & Ling, 1998; Huber et al.,
1997).

To further test the effectiveness of
treatment for methamphetamine use
disorders, SAMHSA/CSAT also issued
a Request for Applications for a knowl-
edge development program entitled
“Replication of Effective Treatment for
Methamphetamine Dependence and
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Improvement of Cost-Effectiveness of
Treatment.” The short title for the pro-
gram is Methamphetamine Treatment
Project (MTP). This cooperative agree-
ment was the largest randomized clini-
cal trial of treatment for methampheta-
mine dependence to date. UCLA ISAP
served as the coordinating center for
the program and, with the Matrix
Institute on Addictions, implemented
and evaluated the adaptation of the
Matrix Model in community drug
treatment programs in eight communi-
ty out-patient settings in the western
United States.

Seven sites that had been provid-
ing treatment for methamphetamine
dependence for at least two years par-
ticipated in the study, which compared
their treatment as usual (TAU) to the
Matrix Model.** Over an eighteen
month period between 1999 and 2001,
978 clients secking treatment for
methamphetamine dependence were
randomly assigned to receive either
TAU or the manualized Matrix Model
at the study locations.

To ensure fidelity to the Matrix
Model, training for staff at the study
sites consisted of an initial 40 hours of
didactic and experiential training.

** The seven sites were: The Journey Recovery
Chemical Dependency Treatment Program,
South Central Montana Regional Mental
Health Center in Billings, Montana; New
Leaf Treatment Center in Lafayette,
California; The Matrix Institute, Orange
County in Costa Mesa, California; East Bay
Community Recovery Project in Hayward,
California; The Womens Addiction Treatment
Center of Hawaii in Honolulu, Hawaii; The
Family Recovery Center, Eye Counseling and
Crisis Services in San Diego, California and;
San Mateo County Alcohol and Drug Services
in Belmont, California. San Mateo County
collaborated with two providers and compared
Matrix to the TAU at two locations. They
were Pyramid Alternatives and Outpatient
Drug and Alcohol Services for Asians.
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Clinical supervisors conducted addi-
tional training at each site with the
help of the clinical director at the coor-
dinating center. The Matrix Institute
clinicians also monitored clinician per-
formance via a weekly activity check
list and reviewed a sample of tape
recorded sessions to provide feedback
and ensure that the Matrix Model was
implemented as designed.

Results of the study, published in
June 2004, indicated that in the overall
sample and in the majority of sites, the
clients assigned to the Matrix Model
treatment attended more clinical ses-
sions, stayed in treatment longer, and
provided more methamphetamine free
urine samples during the treatment
period. The Matrix clients also had
longer abstinence periods while in
treatment than the clients assigned to

TAU.

Follow-up Urinalysis Results*

Matrix Group TAU Group

65% MA-free
67% MA-free
55% MA-free

Discharge: 66% MA-free
69% MA-free
59% MA-free

6 mo:

12 mo:

*There was a follow-up response rate of
over 80% in both groups at all points.

However, as illustrated by the
comparative urinalysis test results in
Table 1, the superiority of the Matrix
Model approach did not continue into
the discharge and 6 month post admis-
sion time periods as clients receiving
TAU did equally as well. The good
news from the study is that positive
treatment outcomes were achieved

using both Matrix and other good

quality treatment. The measures of
drug use and functioning collected at
treatment discharge and at 6 month
post admission follow up indicated sig-
nificant improvement by clients in all
sites and all conditions when compared
to baseline levels. This is not surprising
given that the other treatment models
most commonly used in the TAU
group shared elements with the Matrix
Model, including cognitive behavioral
approaches, contingency management,
and psychodynamic approaches.

It is important to note that out-
comes for methamphetamine treatment
have not differed from studies of treat-
ment for other drugs of abuse. We
know that treatment outcomes have
more to do with the quantity and qual-
ity of treatment received than the type
of drug abused. Treatment providers,
clients, families, and communities can
be reassured that persons with
methamphetamine disorders can and
do recover from addiction.

ADDRESSING TRAUMA

In 1999, recognizing the need to assess
for and address issues of violence and
victimization in treatment for metham-
phetamine dependence, SAMHSA
funded a study to investigate promising
models for treating women with these
complex problems. The premise of the
“Women with Co-Occurring Disorders
and Violence Study (WCDVS)” was
that substance abuse treatment with
women who have histories of past trau-
matic events involves both “trauma-
informed” and “trauma-specific”
approaches. Trauma-informed systems
and services take into account
knowledge about trauma—its impact,
interpersonal dynamics, and paths to

Continued on page 6 . . .
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recovery—and incorporate this knowl-
edge thoroughly in all aspects of service
delivery. The primary goals of trauma-
specific services are more focused to
address directly, through the delivery of
clinical treatment services, the impact
of trauma on people’s lives, and to
facilitate trauma recovery and healing
(Finkelstein et al., 2004). This study
went a long way to advance models of
treatment that integrate an understand-
ing of trauma and substance abuse.
Programs that view trauma as a defin-
ing experience are relevant for women
dependent on methamphetamine given
the high rates of violence and trauma
experienced by them.

Conclusion

The escalation of methamphetamine
use has taken many communities by
storm. Fortunately, we are prepared
with knowledge about effective treat-
ment for methamphetamine dependent
individuals, and methamphetamine
dependent women in particular.
Studies suggest that treatment models,
like the Matrix Model and other evi-
dence based practices, developed for
cocaine and other substances, can be
effective in treating methamphetamine
users. Treatment outcomes for
methamphetamine users appear to be
similar to those for users of other
drugs, and successful treatment and
long term recovery for a parent may
lead to life long benefits for both the
child and the parent.

For more information about treat-
ment for methamphetamine, and
treatment for women with children, visit
the SAMHSA website at www.ncsacw.
samhsa.gov. Additional information and
resources regarding methamphetamine
also are available through the CSAT
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Addiction Technology Transfer Centers
(ATTC). The Pacific Southwest ATTC
(www.psattc.org) offers two training
modules: Methamphetamine 101—
Etiology and Physiology of an Epidemic
and Methamphetamine, and 102—
Introduction to Evidence Based
Treatments.

Sharon Amatetti, MPH,

Senior Public Health Analyst, and

Cheryl Gallagher, MA,

Public Health Advisor,

Substance Abuse and Mental Health
Services Administration,

Center for Substance Abuse Treatment; and
Nancy Young, PhD,

Project Director, National Center on
Substance Abuse and Child Welfare
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WHAT DO WE KNOW ABOUT THE IMPACT OF
METHAMPHETAMINE ON INFANTS AND YOUNG CHILDREN?
AN INTERVIEW WITH DR. RIZWAN SHAH

O n April 3, 2006, Amy Price and

Jeanne Pietrzak of the AIA Resource
Center had the opportunity to interview
Rizwan Shah, MD, Medical Director of the
Child Abuse Program at Blank Children'’s
Hospital in Des Moines, IA. Following are
the questions we asked along with her
responses. To hear more from Dr. Shah,
you can listen to a 90 minute presenta-
tion that she gave on February 21, 2006,
as part of the AIA Resource Center’'s 2006
Teleconference Series. To hear that entire
presentation and view accompanying
written materials, go to http://aia.
berkeley.edu/ training/teleconference/

teleconference_series.html.

AlA: You have conducted research

on outcomes for infants who have been
prenatally exposed to methamphetamine.
Can you briefly describe your research?

DR. SHAH: The Blank Children’s
Hospital Clinic for Drug Exposed
Babies started seeing drug affected
babies in 1989. In 1993, we started
seeing methamphetamine exposed
babies. In 1998, I received a small
grant from NIDA to look at the out-
comes of this clinical population, pri-
marily to see what these children look
like. In addition, I am part of a four-
site national study through Brown
University. Dr. Barry Lester is the prin-
cipal investigator of this study, which is
in its fourth year. We are just starting
to get preliminary data.

The data from our clinic are based
upon 109 kids that we extrapolated
from a population of more than 500
children that we have seen since 1993.
Our oldest child in the study will turn
13 this year. Of the 109 children, 61
were meth exposed, 36 crack cocaine
exposed, and 12 kids were exposed to
both crack cocaine and methampheta-
mine.

I think it’s important to note that
even though methamphetamine has
been a major drug of abuse in most of
the western and mid-western states for
the last ten plus years, there are very
few prevalence or clinical outcome
studies on meth-exposed children. We
have a few eatlier studies by Dr.
Suzanne Dixon from UCLA, looking
at data on the babies born exposed to
methamphetamine, and one study
based in Sweden by Billing and
Erikson who have followed children for
about 10 plus years. Our studies pro-
vide us with an insight into what these
children look like in the first few
months of life and over a period of
time.

AIA: What are the most critical findings
of the studies?

DR. SHAH: First, we looked at charac-
teristics of the moms. In our clinic
population, about 40% of the mothers
who are using methamphetamine do
not get any prenatal care, compared to
22% of the moms using crack cocaine.
This illustrates that when moms are

Dr. Rizwan Shah

using illegal drugs, including metham-
phetamine, they do not take care of
themselves and they do not go for pre-
natal care. Many previous studies of
crack cocaine and heroin users have
clearly shown that if a pregnant
woman who uses substances continues
to go for prenatal care, the pregnancy
and child outcomes will be better.

Also, because of the weight loss
seen in meth using populations, and
the perception that these individuals
do not take good care of themselves,
we were expecting to see a lot of
women with nutritional problems.
However, the actual numbers were
lower than our expectations. Only
about 16% of the meth using group
had nutritional problems like anemia
and poor weight gain during pregnan-
cy. About 34% of the meth using

Continued on page 8 . . .
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pregnant women had acute illnesses
and were sick enough to see a physi-
cian.

Another important finding in this
clinical outcome study is that 25% of
the meth exposed babies were born
premature, i.e., earlier than 36 weeks
of gestation. This is similar to the
groups we have for cocaine exposure.
So, there obviously are complications
during pregnancy related to poor pre-
natal care and pre-term birth that
necessitate a close follow-up of the
pregnancies complicated by metham-
phetamine use.

AlA: What about the key findings for
children?

DR. SHAH: In our population, 19% of
the children born to meth using moms
were small for gestational age, and their
head size was also small. This is also
noted in the prospective, four-site
Infant Development, Environment and
Lifestyles IDEAL) Study. It is impor-
tant to remember that a baby exposed
to methamphetamine may be born
without any symptoms, and no two
children exposed to methamphetamine
may look alike. However, there are
noticeable subtle neuro-behavioral
symptoms in early infancy. The two
areas that stood out among meth
exposed babies in our clinic were feed-
ing difficulties and sleep regulation
problems.

Both meth exposed and cocaine
exposed infants were prone to sleep
problems. However, thirty-four percent
of the newborns exposed to meth had
feeding problems, compared to 9% of
crack cocaine exposed babies. The
feeding difficulties were related to
coordination problems with sucking
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and swallowing. Even the full-term
meth exposed babies had a poor quali-
ty of suck, compared to the crack
cocaine exposed babies.

Current research also identifies
differences in meth exposed infants’ cry
patterns, which may indicate neurotox-
ic effects of meth exposure. Further,
some meth exposed babies have shown
symptoms of muscle tone problems.
About 20% of them displayed poor,
disorganized quality of movement,
which was comparable to what we saw
in the crack cocaine exposed group in
our clinic.

AIA: How do other outcomes for meth
exposed children compare to outcomes
for children exposed to cocaine?

DR. SHAH: Overall, the developmental
screening outcomes for meth exposed
babies were comparable to crack
cocaine exposed babies. Both groups,
in the first 5 years of life, had an
abnormality or delay in one of the four
main domains—gross motor, fine
motor, language, and social skills—at
any given time. In the speech and lan-
guage domain, meth exposed children
did better than cocaine exposed chil-
dren; 57% of the caregivers were con-
cerned about behaviors in children
who were meth exposed, compared to
about 64% in the case of children that
were crack cocaine exposed. Yet, a
majority of those behavior concerns fell
well within the normal range of the age
appropriate behaviors.

Thus, it is important to note that
the majority of the children exposed to
either substance achieved their devel-
opmental milestones well within the
normal range. Further, beyond six-to-
eight months of age, meth exposed
children were indistinguishable from
the non-drug exposed children. So,
without a history of substance exposure

at birth, these children are hard to
detect beyond the infancy period. An
important message, therefore, is for
professionals and caregivers to carefully
evaluate problems in drug exposed
children, because a lot of the behaviors
that they show in the preschool age are
going to be well within the normal
range.

AIA: Have you been able to isolate the
effects of methamphetamine from those
caused by other substances (e.g., tobacco,
alcohol)?

DR. SHAH: The meth using population
does not exclusively use methampheta-
mine during pregnancy. About 60% of
the women in our clinic population
who use methamphetamine also use
marijuana and alcohol, and nicotine is
used about 80% of the time. So, a
baby exposed to meth is also likely to
be exposed to alcohol, nicotine, and
marijuana. And this is an important
finding, because when we are seeing
signs and symptoms in these children,
how sure are we that these symptoms
are related to methamphetamine rather
than other drugs of exposure? We hope
that our current prospective study,
which has seen and documented these
trends of substance use, is going to be
able to comment on that.

AIA: How does the timing and pattern
of maternal methamphetamine use

affect the fetus?

DR. SHAH: In our clinical outcome
study, we did not quantify the moms’
methamphetamine use. However, we
do know on a case-by-case basis, that if
a mother uses methamphetamine
throughout pregnancy, it has a greater
impact on the pregnancy outcome.
Having said that, among twin ges-
tations, though both twins were
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exposed to the same amount of
methamphetamine for the same period
of time, the symptoms were different
for each of the twins. Even the level of
methamphetamine tested in the twins’
meconium was different, indicating
that, along with maternal factors, there
are also fetal factors that determine
how much of the drug is going to pass
through the placenta and how the
fetus’s body is going to metabolize the
drug. The history of exposure to all
drugs, not just methamphetamine, also
is relevant, because it will have an
impact on infant outcome, especially
on fetal growth.

AlA: Hus a positive home environment
been found to mediate the effect of
prenatal methamphetamine exposure on

the child?

DR. SHAH: By far, the most devastating
effects in our clinical experience have
been on children who are continuously
in an environment complicated by
ongoing substance abuse. The majority
of these children experience neglect
because of poor home environment
conditions, poor quality of parenting,
and lack of supervision. Many suffer
from nutritional neglect. In the state of
Iowa, 12% of child maltreatment
reports are a direct result of mom’s
methamphetamine use. Whereas most
of the physical abuse cases involve a
father’s methamphetamine use, the vast
majority of the founded cases are due
to neglect, primarily from maternal
meth use. In our clinic population,
78% of the children will be placed in
out-of-home care—with family mem-
bers or foster care—Dby the time they
are two years of age. This has created a
strain on the foster care system and an
increase in “children in need of assis-
tance” proceedings in the Juvenile
Court system.
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Among children removed from
homes due to parents’ meth use, we see
a large number of delays in social inter-
action and/or language skills. We
believe this is related to poor parenting
and is similar to earlier studies, in
which other drugs of abuse (including
alcohol) affect a parent’s child rearing
ability. For instance, a number of meth
exposed children in our practice have
been diagnosed with attention deficit
disorder, depression, reactive attach-
ment disorders, disobedient-defiant
disorder, or obsessive-compulsive disor-
der. School absenteeism also is signifi-
cant in this population. Basically, these
children have lived in an environment
without adult supervision or structure,
and with a lack of boundaries. They
have been functioning as independent
adults and caregivers, at the cost of
foregoing important developmental
tasks of childhood. These difficulties
persist even after children are placed in
foster or adoptive homes. In spite of
normal cognitive ability, environmental
exposure to drugs, violence and abuse
will effect the child’s academic and
social functioning.

The IDEAL prospective research is
looking more closely at the home envi-
ronment. Although the data are not yet
compiled, we hope to learn more about
its impact from this study.

AIA: What are the principal medical
effects on young children who have
resided in homes where meth is being

produced?

DR. SHAH: Since lowa enacted a pseu-
doephedrine control law in May 2005,
we have seen a significant (80%)
decrease in the number of metham-
phetamine labs. But, for the 10 years
before that, the state of lowa was in the
top three in the nation for the number
of meth labs discovered. However,

many parents who are manufacturing
methamphetamine have increasingly
gone out of the home to do so, rather
than making it at home, so the number
of children living in a home with an
active meth lab has been small in our
area.

In our clinic, other than a few case
reports of children who accidentally
got into methamphetamine, we haven’t
seen symptomatic children from resid-
ing in a home where meth is or was
being produced. However, we have
seen about 220 children from homes
where parents were meth users. The
medical effects of this passive exposure
still need to be analyzed statistically,
and The National Drug Endangered
Children’s medical group is collecting
the information for consensus recom-
mendations. But our clinic has not
seen acute toxicity in children living in
the home where parents are smoking
meth.

As previously mentioned, the pri-
mary effect that we're seeing is neglect.
These children depend upon their own
resources to take care of themselves.
We see five, six, seven, and eight-year-
old children who have not only to take
care of themselves and their younger
siblings, but also act as primary care-
giver for their parents who are not able
to take care of themselves under the
influence of drugs. Also, many children
are exposed to inappropriate material
in these homes. Almost universally,
some exposure to pornography has
been experienced by these children.
So, sexual exploitation issues are more
common than the traumatic sexual
abuse of children.

AIA: What kinds of interventions have
you found effective in treating infants
who were prenatally exposed to
methamphetamine?

Continued on page 10 . . .
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DR. SHAH: The primary interventions
that we are utilizing in our clinic are
directed towards education of care-
givers in understanding and managing
subtle behavioral symptoms in meth
exposed infants. These include calming
interventions, such as infant massage to
help calm the infant and enhance
bonding, and caregiver education to:
(1) understand infants’ need for social
interaction without over stimulation;
(2) recognize signs of stress in infants
and implement soothing interventions;
(3) help the infant achieve sleep regula-
tion by providing consistency in daily
routines; and (4) address feeding diffi-
culties, which may include special
feeding practices and/or referral to an
occupational therapist or feeding spe-
cialist. Additionally, a speech therapist
is often needed to help with oral motor
function difficulties. The most impor-
tant intervention is to reassure the
caregiver that the infant will achieve
normal development and that symp-
toms noted in infancy do resolve with-
out long lasting effects.

Sometimes parents who are still
struggling with their own substance
abuse can be very abrupt, and they are
hyper themselves, so they do not read
the children’s cues very well. So, work-
ing with the parent to understand the
nonverbal cues that the infant is giving
is very important, along with providing
consistency in the daily routine so that
we have a schedule for feeding, bed
time, nap time and daily infant mas-
sage.

For children who have muscle
tone issues—most commonly increased
muscle tone—significant enough that
we are worried about the child achiev-
ing developmental milestones, we will
refer them to early intervention services
for effective range of movements, phys-
ical therapy, and occupational therapy.
However, the number of infants requir-
ing such interventions is small.
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Starting at 12 months, we also
have all parents include sign language
for enhancing communication between
the child and the parent. This works
wonders for temper tantrums when the
child is two and three years of age, par-
ticularly when they do not have ade-
quate language to express their emo-
tions. This intervention is not specific
for drugs exposed infants; all children
can benefit from early sign language
implementation.

For older children, if there is a
diagnosis of hyperactivity and/or other
underlying mental health disorders, of
course, I refer to the appropriate psy-
chologist for neuropsychological evalu-
ations and then to the psychiatrist for
medical management of the disorder.

AIA: To what degree do you believe that
pediatricians and other medical profes-
stonals are getting information that is
being published now regarding the pre-
vention, identification and treatment of
meth exposed infants and children?

DR. SHAH: Adequate experience in
issues related to substance abuse is not
addressed in physicians’ training. For
issues related to meth abuse by preg-
nant women and its impact on child
health, there are limited research data
available to clinicians. Statistically
sound, well controlled prospective
research takes a long time to produce
data, and we are always lagging behind
the urgent need on the clinical side.
Preliminary data from the IDEAL
research group was presented at the
Pediatric Research meeting in 2004, in
multiple poster presentations.
Maternal and Child Health Journal and
Pediatrics Journal also have accepted
articles for publication by Dr. Arria
and Dr. Smith. We hope to see an
interest in many more publications on
this important subject.

AlA: What do you believe are the most
compelling research and policy questions
that should be addressed regarding
infants exposed to methamphetamine?

DR. SHAH: Substance abuse is a com-
plex health and social issue. In the
public policy arena, a need to find a
quick fix often undermines treatment
and rehabilitative efforts. Funding for
treatment programs for women falls
short of the need for extended residen-
tial treatment programs for women and
children. Lack of available treatment
facilities, coupled with the eagerness to
protect the child from harm, often
results in placement of the child in out
of home placement. Children with
behavioral issues often experience mul-
tiple placements, leading to multiple
co-morbidities for the vulnerable child.

Substance abuse in pregnant
women has, at times, caused criminal
proceedings against the mother. Such
actions cause more harm than benefit
to the woman and her child. On the
research front, we obviously need
prospective research on long term out-
comes of both prenatal and environ-
mental exposure to methamphetamine.
We also must address medication needs
for children with behavioral disorders,
who have been prenatally exposed to
meth. None of the drugs currently
used for this purpose have ever been
studied in this population.

In conclusion, I would like to add
that we do not need to reinvent the
wheel in providing for the needs of
pregnant women and their children
who are affected by methamphetamine
use. As a group, meth exposed children
are similar to children exposed to other
drugs. Their problems are fixable and
short lived. Overall, environmental fac-
tors contribute much more than prena-
tal drug exposure to the child’s devel-
opmental outcomes.
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OXYCONTIN® ABUSE IN WOMEN:
IMPLICATIONS FOR PREGNANCY

Individuals can develop dependence
on many substances ranging from licit
drugs (e.g., alcohol and tobacco), to
prescription drugs, to illicit drugs such
as opiates. While opiate dependence
traditionally has been equated with
heroin addiction, it also includes abuse
of prescription opiates. In particular,
OxyContin®, a widely-prescribed
opiate analgesic, has received intensive
media attention in recent years. The
purpose of this article is to: a) describe
what we currently know about
OxyContin® abuse; b) describe the
epidemiology of OxyContin® use,
abuse and dependence, with a particu-
lar focus on women; and c) discuss the
unique challenges presented by
OxyContin® use during pregnancy and
the implications for treatment of this
new form of opiate dependence.

What is OxyContin®?

OxyContin® is a high potency, con-
trolled release pain reliever. The active
ingredient in OxyContin® is oxy-
codone, a semi-synthetic morphine
derivative that is also the active ingredi-
ent in a variety of prescription pain
relief medications (e.g., Tylox®,
Percocet®). Medically, OxyContin® is
used to treat moderate to severe pain,
chronic pain syndromes, and terminal
cancers (Inciardi & Goode, 2003), and
is marketed in a 12-hour time-release
formula at doses ranging from 10 to 80
mg. Other pain medications (e.g.,
Percocet®, Percodan®) also contain
oxycodone, but at much lower doses

(2.5 to 10 mgs) and in combination
with other analgesics (e.g., acetamino-
phen) (www.justfacts.org).

When OxyContin® was first
approved by the Food and Drug
Administration in 1995, many saw it
as a “miracle drug” and sales skyrocket-
ed. By 2001, OxyContin® was the
most frequently prescribed, brand
name narcotic medication for treating
moderate-to-severe pain. Subsequent
experience has found that OxyContin®
is a controlled substance with high
abuse potential. This is because oxy-
codone has pharmacological properties
similar to those of heroin, and individ-
uals prone to addiction found ways to
defeat the slow time-release mechanism
in OxyContin® tablets. Those who
misuse OxyContin® typically do so in
one of three ways: (1) chewing the
tablets; (2) crushing pills into a fine
power, which they snort; or (3) dissolv-
ing the tablets in water and then inject-
ing the solution. All three methods
lead to rapid, rather than slow, release
of oxycodone, delivering the full 12
hour dose almost immediately after
ingestion (GAO, 2003).

Why do people abuse Oxy-
Contin®? First, as a physically addic-
tive drug, it has abuse potential in its
own right. Second, those who alter
how it is administered do so to achieve
a euphoric high similar to that of hero-
in. Third, some people, particularly
those who are already opiate depend-
ent, use it to control withdrawal symp-
toms when heroin or other alternative
drugs are unavailable.

OxyContin® is known by a num-
ber of street names including Oxy,
OC, Kickers, Hillbilly Heroin, and

Blue. OxyContin® can be expensive
when purchased illegally ($20-$40 per
tablet). Like heroin and other opiate
narcotics, OxyContin® can cause phys-
ical and mental impairment. Side
effects may include respiratory depres-
sion, headaches, dizziness, seizures,
low blood pressure and nausea
(Rischitelli & Karbowicz, 2002). With
overdose comes the risk of death, as
OxyContin® can produce cardiac arrest
or slowed breathing, especially if the
individual ingested crushed tablets.

Epidemiology

In recent years, considerable attention
has been paid to the non-medical use
of OxyContin® and other oxycodone-
containing analgesic medications (e.g.,
Miller and Greenfield, 2004).
According to the National Survey on
Drug Use and Health (NSDUH), life-
time prevalence of nonmedical use of
oxycodone increased significantly from
11.8 million users (5%) in 2002 to
13.7 million users (5.8%) in 2003.
During this same time period, the
prevalence of lifetime heroin use
remained relatively unchanged (1.6%).
To examine the epidemiology of
non-medical opiate use, NSDUH
compared Americans who had used
only oxycodone to those who had used
only heroin and those who had used
both oxycodone and heroin in their
lifetime. Oxycodone-only users were
significantly younger than members of
the other two groups. There were more

Continued on page 12 . . .
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female oxycodone-only users (43.7%)
than female heroin and oxycodone and
female heroin-only users (31.1 % and
30.7%, respectively). Oxycodone only
(91.3%) and heroin and oxycodone
(90.6%) users were predominantly
Caucasian, while heroin only users
were more diverse (65.7% Caucasian,
26.8% African American, and 7.5%
other race/ethnicity). Finally, lifetime
heroin-only users were more likely than
members of the other two groups to
report a past year family income of less
than $20,000.

The NSDUH report also exam-
ined the extent to which lifetime users
of these substances met diagnostic cri-
teria for abuse or dependence in the
past 12 months. Rates of drug depend-
ence were highest among those who
used both oxycodone and heroin
(16.1%), followed by those who used
oxycodone alone (7.2%) and finally
heroin only (4.0%) in their lifetime.

The impact of prescription opiate
use on opiate abuse and dependence is
evident in the tracking of drug-related
emergency room visits. Drug Abuse
Warning Network (DAWN) data
found that from 1995 (when
OxyContin® was first introduced to
the market) to 2002, oxycodone-
related emergency department visits
increased by 560% (SAMHSA, 2003).
The implications can also be seen
within the alcohol and drug abuse
treatment community. SAMHSA’s
Drug and Alcohol Services Information
System (DASIS) found that treatment
admission rates for controlled narcotics
more than doubled between 1992
and 2000. (SAMHSA, 2004). This rise
in narcotic abuse has been attributed
specifically to the development of
powerful new painkillers, such as
OxyContin® (CSAT, 2001).

OxyContin’s slang name (e.g.,
“hillbilly heroin”) speaks to the fact

that abuse of the drug is not evenly
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distributed across the country. Rather,
it seems to be particularly acute in
more rural areas of such states as
Maine, West Virginia, Virginia, and
Eastern Kentucky (Davis, et al, 2003;
Hayes, 2004; Inciardi & Goode,
2003). The nature and extent of the
problem can be illustrated by the fol-
lowing example where, in the first six
months of 2001, one Eastern Kentucky
drug treatment program reported
over 40% of its admissions to be
OxyContin®-related. Inciardi and
Goode (2003) found that Kentucky
had some of the highest rates of
OxyContin® related crimes in the
United States, and that the number of
patients statewide who sought treat-
ment for oxycodone addiction
increased 163% between 1998 and
2000.

Women and Prescription Drug
Use and Abuse

Several factors make abuse of prescrip-
tion drugs a particular concern among
women. While studies report similar
rates of non-medical use of prescrip-
tion drugs in men and women, women
are more likely than men to abuse psy-
chotherapeutic drugs (e.g., pain killers,
tranquilizers, sedatives, stimulants)
(Cafferata & Meyers, 1990; Simoni-
Wastila, Ritter, and Strickler, 2004). In
fact, a recent study by Simoni-Wastila
and colleagues (2004) found that, even
after controlling for a number of fac-
tors, women were at increased risk for
non-medical tranquilizer and narcotic
analgesic use. This may be due partial-
ly to the fact that women are more
likely than men to be prescribed drugs
with higher abuse potential, such as
narcotics (e.g., oxycodone) and anti-
anxiety medications (e.g., benzodi-
azepines). It has been estimated that
women are 33% more likely than men

to be prescribed narcotic analgesics
(Simony-Wastila, Ritter, and Strickler,
2004). This information aligns with
clinical experiences of many addiction
medicine physicians who find pain
medications are most commonly
abused by women, with benzodi-
azepines a close second (Martha
Wunsch, personal communication,

2000).

Women and Opiate
Dependence

Women of childbearing age make up a
large proportion of the opioid depend-
ent population. Approximately five-to-
ten thousand infants are born to opioid
dependent women each year (NIDA,
1996). However, these numbers are
likely gross underestimates, due to bias-
es in both maternal reporting of drug
use, and drug screening practices
employed by health care professionals
(Robins & Mills, 1993; Norton-Hawk,
1997). Further, perinatal opioid use
may go undetected in many women
who chose to forego treatment.

OxyContin® and Pregnancy

To date, no systematic studies of
OxyContin® use during pregnancy
have been reported in the research lit-
erature. Instead, practitioners must rely
upon anecdotal impressions and case
reports as well as what is known about
opiate dependence in pregnancy.
Pregnancies of opioid-dependent
women are often associated with a host
of medical problems, including an ele-
vated risk for obstetric complications
such as toxemia, maternal syphilis,
hepatitis, premature labor, intrauterine
death, eclampsia, pre-eclampsia, gesta-
tional diabetes, and anemia (Hans,
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1989, Finnegan 1991, Finnegan,
1982). Many of these medical prob-
lems appear to be an indirect effect of
the lifestyle associated with illicit drug
use, including poor nutrition, lack of
medical/prenatal care, needle use, and
domestic violence/victimization.

Few heroin dependent women
receive adequate medical and prenatal
care for a number of reasons, including
lack of pregnancy recognition, limited
access to services, no medical coverage,
and preoccupation with drug use
(Hans, 1989; Wilbourne, Wallerstedt,
Dorato, & Curet 2001). Thus, these
women often present for care either
very late in pregnancy, or unregistered
with the health care system at the time
of delivery. This inadequate attention
to prenatal health may ultimately result
in obstetrical, delivery, and/or medical
complications for both the mother and
infant. While less is known about
OxyContin®, anecdotal reports suggest
similar factors may be operating for
women who abuse this drug.

Treatment of opiate
abuse/dependence

While no systematic studies have been
conducted in relation to perinatal
OxyContin® dependence, it is likely
that pregnant and parenting women
dependent upon OxyContin® would
benefit from the same types of services
as other opiate dependent women.
This includes gender specific treatment
programs that meet the special needs of
women (e.g., childcare, mental health
care, housing, transportation, medical
and prenatal care, psychosocial and
behavioral issues, socioeconomic con-
cerns, legal and custody issues, and
short-term and long-term planning for
the care of the mother and her
child(ren)) (Puentes, 2000). With the
advent of managed care, however,
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many such programs are no longer in

operation, and fewer services currently
are available for this high-risk popula-
tion of women (Jansson et al., in

press).

PHARMACOTHERAPY (OPIOID
SUBSTITUTION)

Since it was first introduced in 1965,
methadone has been the preferred
treatment alternative for medical man-
agement of opioid dependence, and it
is the only pharmacotherapy approved
for use in treatment of perinatal opioid
addiction in the United States.
Methadone is a long-acting (approxi-
mately 20-30 hours) synthetic opiate
agonist (Dole & Nyswander, 1965).
When properly prescribed, methadone
effectively prevents the symptoms of
opiate withdrawal without producing
intoxication (Kaltenbach and
Finnegan, 1992). Advocates of
methadone therapy have long touted
the advantage of methadone over drug-
free abstinence based treatment in its
utility as a tool to allow treatment
providers ongoing contact with indi-
viduals in recovery, as participants
must come to clinics daily to receive
their medication (Svikis et al., 1997).
Additional benefits of properly man-
aged methadone treatment include the
elimination of drug cravings and signs
of withdrawal, removing individuals
from the dangers associated with illicit
drug use (e.g., crime, violence, prosti-
tution, etc.), and providing links to
medical and social services within their
community.

While not without controversy,
many believe methadone maintenance
is the treatment of choice for pregnant
opiate dependent women as well. In
studies conducted within the context
of clinical care, infants born to opioid
dependent women participating in

methadone treatment generally appear
to fare better than heroin exposed
infants, demonstrating superior birth
outcomes (e.g., birth weight, head cir-
cumference, estimated gestational age
(EGA) at delivery), and reduced mor-
tality (Kaltenbach & Finnegan, 1987;
Olofsson et al., 1983).

A cause for concern with regard
to maternal methadone maintenance is
the increased incidence and severity of
neonatal withdrawal/abstinence syn-
drome (NAS) in methadone exposed
infants. Results of a recent literature
review indicate that between 60%-87%
of methadone exposed infants require
treatment for NAS, and up to 30% are
admitted to the Neonatal Intensive
Care Unit (Johnson, Jones, and
Fischer, 2003). Further, methadone
exposed infants often demonstrate
higher rates of individual withdrawal
symptoms, increased severity, and
delayed onset, longer duration of
symptoms, and longer need for treat-
ment in comparison with other opioid
exposed infants (Stimmel &
Adamsons, 1976; Luty, Nikolaou, and
Bearn, 2003; Johnson, Greenough, &
Gerada, 2003). While methadone
treatment has been provided to
OxyContin® dependent non-pregnant
individuals in a variety of settings (e.g.,
Times Argus, March 22, 2006), little is
known about the relative risks and
benefits of methadone treatment for
perinatal OxyContin® dependence.

Buprenorphine, a partial opioid
agonist, appears to be a promising
alternative to methadone treatment for
opioid dependence. While a relative
newcomer in the United States, over
55,000 individuals have been treated
with buprenorphine in France since
1996. Initial studies have indicated
that buprenorphine effectively elimi-
nates drug cravings, and allows individ-
uals to experience little or no signs of
withdrawal upon cessation of treatment

Continued on page 14 . . .
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(Johnson, Jones & Fischer, 2003).
However, buprenorphine has only
recently received FDA approval for gen-
eral treatment of opiate dependence, and
has only recently been approved as an
investigational drug to treat opiate
dependence in pregnant women. For
now, methadone continues to be the
pharmacotherapy of choice in treating
pregnant opioid dependent women.

Summary

OxyContin® is a high-potency, con-
trolled-release pain reliever. Once touted
as a “wonder drug” for chronic pain
patients, OxyContin® is now viewed by
many as a medication with high poten-
tial for abuse, particularly among indi-
viduals with a history of alcohol or other
drug problems. This is of particular con-
cern for women, who are much more
likely than men to be prescribed narcotic
analgesics. OxyContin® use among
women of childbearing age adds the
additional concern of pregnancy com-
plications. While little is known about
the maternal and fetal impact of
OxyContin® use during pregnancy,
there are certainly many adverse conse-
quences associated with the use of other
opiate analgesics during the perinatal
period. Until more is known about
OxyContin® use during pregnancy,
physicians and other health care
providers are encouraged to use caution
when prescribing the medication to a
pregnant woman.
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OXYCONTIN®: WHAT DO WE KNOW ABOUT

Nationally, non-medical use of

OxyContin® and other prescription
pain relievers has steadily increased
over the last decade. Although the
overall number of users remains very
small compared to many illicit drugs,
particularly among pregnant women,
hospitals in certain parts of the country
have seen an increase in the number of
newborns experiencing withdrawal
from prenatal exposure to it. This arti-
cle provides information about the
potential impact of prenatal exposure
to OxyContin® on infants; and strate-
gies for diagnosing, monitoring and
treating infants who have been prena-

tally exposed.

Use of OxyContin® in
pregnancy, labor, and lactation

Oxycodone has been labeled as a cate-
gory B drug by the United States
Federal Drug Administration and as
category C by the Australian Drug
Evaluation Committee’s. Category B
means that either (1) animal-reproduc-
tion studies have not demonstrated a
fetal risk, but there are no controlled
studies in pregnant women, or (2) ani-
mal-reproduction studies have shown
adverse effects (other than a decrease in
fertility) that was not confirmed in
controlled studies in women in the first
trimester, and there is no evidence of a
risk in later trimesters. Category C
includes drugs that, owing to their
pharmacological effects, have caused or
may be suspected of causing harmful

ITS IMPACT ON INFANTS?

effects on the human fetus or neonate
without causing malformations. These
effects may be reversible (Micromedex,
2006).

Use of oxycodone during or prior
to labor can result in longer duration
of labor by decreasing the strength,
duration and frequency of uterine con-
tractions. Additionally, oxycodone
crosses the placenta and, like other opi-
ates, can cause adverse fetal affects that
include physical dependence and with-
drawal, growth retardation and respira-
tory depression in the newborn infant
(Micromedex, 2006). Therefore,
although no causal link has been estab-
lished with its use and teratogenicity
(i.e., developmental malformations) in
animal experiments, it, like other opi-
ates is still not recommended for use in
pregnancy.

Additionally, the oxycodone
metabolite, noroxycodone, has been
detected in breast milk in low concen-
trations. Because of the possibility of
sedation and respiratory depression in
the nursing infant, caution should be
exercised in administration of oxy-
codone to the mother. There have also
been rare reports of excessive sleepi-
ness, lethargy, and withdrawal symp-
toms in breast-feeding infants when
maternal administration is discontin-

ued (Micromedex, 2006).

Diagnosis

Most hospitals utilize maternal and
neonatal urine specimens to detect

illicit substance abuse during pregnan-
cy. However, neonatal urine specimen
is indicative of only a short duration of
intrauterine exposure and maternal
drug use. Meconium, the initial stools
passed by newborn infants, can detect
exposure as long as 20 weeks prior and
should, therefore, be used in addition
to urine specimens (Beauman, 2005;
Baldacci et al., 2004).

We have found that OxyContin®
is not detected by routine tests (Rao &
Desai, 2002), which can result in
under diagnosis. Therefore, confirma-
tory tests like gas chromatography-
mass spectroscopy (GC-MS) are rou-
tinely required to confirm the presence
of oxycodone and its metabolites,
noroxycodone and noroxymorphone
(Le et al., 2005; Meatherall, 2005).
Other confirmatory tests include high
performance liquid chromatography
(HPLC) and capillary electrophoresis
(CE) (Cheremina et al., 2005; Baldacci
et al., 2004). However, these latter tests
are not routinely available and are also
expensive.

Additional methods have been
developed more recently for detection
of oxycodone and its metabolites in
urine, blood and meconium. The
Oxycodone Direct Immunoassay Kit
(Pomona, CA) can detect oxycodone
but has 30-35% cross reactivity to oxy-
morphone, codeine and hydrocodone.
A modification of this assay for use on
meconium specimens (with additional
pretreatment to decrease cross reactivi-
ty) has allowed the detection of oxy-
codone at concentrations of 100ng/g of

Continued on page 16 . . .
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Continued from page 15 . . .

meconium (Le et al., 2005). Recently,
another immunoassay (DRI®
Oxycodone Assay) has been developed
that detects oxycodone in urine with
97.7% sensitivity and 100% specificity
at cutoff concentrations of 300ng/ml
with no significant cross reactivity with
other opiates (Abadie et al., 2005).
Another sophisticated method called
capillary electrophoresis-multiple stage
ion-trap massspectrometry (CE-MS)
and computer simulation has been
developed to detect oxycodone and its
metabolites and has even resulted in
detection of a previously unidentified
metabolite of oxycodone (Baldacci et
al., 2004).

Clinical features in the
prenatally exposed
newborn infant

Very little data is available to evaluate
the effect of OxyContin® on pregnan-
cy or long-term infant development.
With increasing polydrug abuse, as
well as concomitant use of tobacco,
alcohol, and psychoactive substances
prescribed to pregnant women, it is
becoming increasingly difficult to dif-
ferentiate the effect of any single drug
on the newborn infant. However, new-
born infants who have intrauterine
exposure to OxyContin® are likely to
suffer from withdrawal symptoms.
First recognized more than 30
years ago, neonatal abstinence syn-
drome (NAS) is a clinical constellation
of signs and symptoms in the newborn
infant following intrauterine exposure
to opiates. Up to 90% of infants
exposed to opiates during pregnancy
experience clinical signs of withdrawal
(Johnson, Gerada & Greenough, 2003;
Beauman, 2005; Sarkar & Donn,

2006). Importantly, the timing and
severity of the withdrawal symptoms
depends on the dosing and duration of
opiate exposure in pregnancy. For
example, withdrawal from methadone
(an opiate used to treat mothers addict-
ed to drugs like OxyContin®) occurs
later than that from heroin and is usu-
ally more severe. However, while most
women cut back on alcohol, tobacco
and drug abuse when they find out
they are pregnant, there is very little
data on patterns of OxyContin® use
during pregnancy (Ebrahim &
Gfroerer, 2003).

Commonly seen clinical signs fol-
lowing withdrawal from opiates in the
newborn infant include increased irri-
tability or lethargy, poor feeding, diar-
rhea, vomiting, excoriating rashes and
friction burns secondary to scratching,
and fever. There may be poor feeding,
sleep-wake abnormalities, dehydration,
poor weight gain and seizures. Seizures
are usually seen with severe and
untreated withdrawal in neonates.
Seizures also can be precipitated by the
use of Naltrexone (naloxone) in infants
who have been exposed to opiates dur-
ing pregnancy.

Other signs of opiate withdrawal
include irritability, yawning, sneezing,
excessive high-pitched crying, increased
tone, sensitivity to sound, excessive
sweating, excessive sucking, poor feed-
ing, increased tearing, diarrhea and
tremulousness. Typically, neonatal
withdrawal occurs within 2 weeks of
birth. Acute symptoms generally last
from days to weeks, but may persist for
months.

In the preterm infant, symptoms
are generally milder, with alternating
periods of hyperactivity and lethargy.
Tremors are seen less frequently, and
sweating, which is common in normal
term infants with NAS, is not seen in
the preterm neonate. In addition,
infants may be at increased risk of
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neonatal mortality, sudden infant death
syndrome (SIDS), and abnormal long
term developmental outcomes
(Osborn, Jeffery, & Cole, 2005a;
Beauman, 2005).

Monitoring of withdrawal
symptoms

Objective scoring systems have been
developed to monitor infants suffering
from withdrawal symptoms. These
scoring systems provide an objective
assessment of the infant’s condition
and are helpful in monitoring and
directing therapy. The most commonly
used is the Finnegan Scoring system
that scores (from 0-2) signs and symp-
toms based on observation of the
infant over a 2 to 4 hour time period
(Finnegan et al., 1975). These symp-
toms include excessive crying, sleeping
difficulties, tremors, skin breakdown,
seizures, excessive sweating, poor feed-
ing, vomiting, diarrhea, frequent sneez-
ing or yawning, nasal congestion and
fever. A score of 8 or more over an 8
hour period of observation is common-
ly used as an indicator for more fre-
quent monitoring and intervention.

Other scoring systems include the
Lipsitz tool or the Neonatal Drug
Withdrawal Scoring System (Lipsitz,
1975) and the Neonatal Withdrawal
Inventory (NWI) (Zahorodny, 1998).
The Lipsitz tool scores for the follow-
ing symptoms from 0-3: tremors, irri-
tability, stools, muscle tone, skin break-
down, respiratory rate and reflexes.
However, this tool is not as widely
used as the Finnegan Scoring system.
The NWT tool is similar and has an
infant distress scale in addition.
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Treatment

Treatment consists mainly of support-
ive care and close monitoring.
Supportive care for these infants should
consist of swaddling, minimal han-
dling, placement in a quiet, low light
environment, and close observation.
Attention should be paid to weight loss
by providing small volume, high calo-
rie formula feedings. Many infants
have difficulty coordinating sucking
and swallowing and may require gavage
feedings to provide adequate nutrition.
Skin breakdown should be treated with
barrier creams and clear transparent
dressings. Knees, elbows, tip of the
nose, and the area around the anal
opening are the most likely areas sub-
jected to breakdown. Prone sleeping
should be avoided due to the increased
risk of SIDS.

Pharmacologic treatment is usually
indicated for more severe withdrawal.
The American Academy of Pediatrics
(AAP, 1998) recommends that for
infants with confirmed drug exposure,
the indications for drug therapy should
be seizures, poor feeding, diarrhea and
vomiting resulting in excessive weight
loss and dehydration, inability to
sleep and fever unrelated to infection.
However, in practice, therapy is usually
initiated when the Finnegan scores are
over 8 and include symptoms not lim-
ited to those listed above.

There is no optimal drug treat-
ment for withdrawal symptoms.
Commonly used medications include
sedatives (e.g., phenobarbital and ben-
zodiazepines) or other opiates (e.g.,
morphine, tincture of morphine, pare-
goric, or methadone). Table One on
p. 18 compares the advantages and dis-
advantages of the commonly used
medications in the treatment of NAS.

The optimal frequency of drug
dosing for symptomatic NAS remains

B THE NATIONAL

IN OUR EXPERIENCE,
WITHDRAWAL SYMPTOMS
WITH OXYCONTIN®
ARE SIMILAR TO THAT SEEN
IN OTHER INFANTS WITH
OPIATE WITHDRAWAL
WITH NO SPECIFIC
DISTINGUISHING

FEATURES.

unclear. In general, the use of opiates
or phenobarbitone to treat withdrawal
symptoms, as compared to supportive
care only, appears to reduce the time to
regain birth weight and reduce the
duration of supportive care, but may
increase the duration of hospital stay
(Osborn et al., 2005a; Osborn et al.,
2005b). They also reduce the incidence
of seizures compared to phenobarbi-
tone (Osborn et al., 2005a). There is
no significant difference in treatment
failure between opiates and phenobar-
bitone when used alone, yet some stud-
ies have reported the combination of
tincture of opium and phenobarbitone
to be more efficacious (Beauman,
2005, Coyle et al., 2002). When com-
pared to diazepam (benzodiazepines),
opiates reduce the incidence of treat-
ment failure (Osborn et al., 2005a).
However, use of phenobarbitone and
other sedatives may impair infants’
sucking. There also is long term devel-
opmental concerns associated with pro-
longed use of phenobarbitone
(Langenfeld, et al., 2005).

In a recent review of practices
across the country, most Neonatal
Intensive Care Units have been shown
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to use the Finnegan scoring system for
monitoring these infants. Tincture of
opium or morphine sulfate solution is
the most commonly used drugs for
treatment of opiate or polydrug with-
drawal. Methadone and Phenobar-
bitone were the second most common
medications used for opiate or poly-
drug withdrawal, respectively (Sarkar
& Donn, 2000).

Our experience

In our experience (unpublished data),
withdrawal symptoms with Oxy-
Contin® are similar to that seen in
other infants with opiate withdrawal
with no specific distinguishing features.
In the last 3 years at the Kentucky
Children’s Hospital in Lexington, KY,
we have admitted over 70 infants in
our NICU with withdrawal symptoms
following drug abuse during pregnan-
cy. Eleven (11) mothers admitted to
using OxyContin® in addition to other
drugs, most commonly other prescrip-
tion opiates, and 5 of these mothers
were enrolled in methadone treatment
programs. None of the mothers used
OxyContin® alone. One infant was
born to a mother using both metham-
phetamine and OxyContin®. Despite
our awareness of the false negative
results of screening, only 3 of the 11
were confirmed to have OxyContin®
metabolites in neonatal urine or
meconium specimens.

In our observations, neonatal
withdrawal symptoms from Oxy-
Contin® have occurred in the first
2-3 days and have lasted for as long as
30 days. We have used medications in
only 4 of the 11 infants with history of
OxyContin® exposure. Oral morphine
sulfate, phenobarbitone and chloral
hydrate were used in our infants for

Continued on page 18 . . .
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Commonly used drugs in the treatment of withdrawal symptoms in newborn infants

ADVANTAGES DISADVANTAGES
PHENOBARBITONE Sedative e No effect on diarrhea
Effective in controlling e Potential for affect on long term development
neurological symptoms e (Can depress suck reflex and cause lethargy
and sedation with higher levels
DIAZEPAM Sedative e Can result in respiratory depression if used
with phenobarbitone
e Not effective when used alone
e Risk of seizures due to benzoic acid preservative
e Increased risk of jaundice
e Decreased tone, decreased feeding
METHADONE Effective control of symptoms e Increased hospital stay due to long half life

e Risk of abuse if discharged home on it

TINCTURE OF OPIUM

Effective in controlling symptoms

e Concentrated solution, may result in overdose
e Contains alcohol
e No effect on diarrhea

ORAL MORPHINE SULPHATE

Effective in controlling symptoms

e Safer than tincture of opium or paregoric
e Less dosing errors

PAREGORIC

Most effective
Effective in controlling diarrhea

e Has benzoic acid- can result in elevated
bilirubin levels and risk of kernicterus

e Risk of hepatic damage and hypoglycemia due to
45% alcohol content

CHLORPROMAZINE

Effective in treating diarrhea and
central nervous system symptoms

e Long half life
e [ncreased risk of seizures and blood abnormalities

CHLORAL HYDRATE

Sedative
Non specific action

e Gastrointestinal irritation

Adapted from Beauman et al., 2005; Johnson, et al., 2003; Osborn et al., 2005a, 2005b; and Langenfeld et al., 2005.
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1-5 days. Only one infant was treated
with phenobarbitone alone for 30 days
while all others required more than one
medication. We currently have no data
on the long term affects of
OxyContin® on these infants following
discharge from the hospital.

The future

OxyContin® use has become increas-
ingly widespread with abuse identified
in more than 23 states (Rosenberg,
2004). Non-medical abusers of
OxyContin® have been shown to have
a severe pattern of abuse characterized
by polydrug use, use of injections and
needles, and high rates of dependence
and abuse. In fact, 83% of non-med-
ical OxyContin® users use other drugs
or have abused other non-medical pre-
scription drugs use prior to using
OxyContin®, suggesting that these
users are “graduating to” using
OxyContin® (Sees et al., 2005).
OxyContin is also the single most
commonly abused opioid analgesic
among street and recreational drug
users (Cicero, Inciardi, & Munoz,
2005). Further, due to its high cost of
nearly one dollar per mg or more,
OxyContin® users are increasingly
turning to theft and other means to
pay for this addiction resulting in
social and economic downfall (Arnold,
2005).

OxyContin® abuse and addiction
has also been increasingly identified in
adolescents and teenagers (Katz and
Hays, 2004). More than 9.5% of high
school children reported using
OxyContin® in a survey in Virginia,
and most of these students reported
that “it was not at all difficult” to get
OxyContin® (Holstege et al., 2002).
In fact, a recent report on National
Public Radio highlighted that, in 2005,
5.5% of 12th grade students nation
wide reported using OxyContin®, an

increase of more than 40% in the last
three years, and 5 times higher than
that reported with methamphetamine
(Arnold, 2005).

These data suggest that Oxy-
Contin® abuse will continue to be a
significant health problem and one can
anticipate seeing more OxyContin®
exposed newborn infants. However, it
is important to remember that specific
testing is required to detect Oxy-
Contin® and its metabolites. Studies
are currently ongoing to evaluate the
long term effects on infants exposed to
OxyContin® during pregnancy.
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Assistant Professor of Pediatrics, and
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Kentucky, Lexington, KY
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