
Many Teens Abusing Medications
Bridget M. Kuehn

WHILE RATES OF ILLICIT DRUG

use among teens in the
United States continue to

decline, abuse of prescription and over-
the-counter medication in this age
group remains alarmingly high, accord-
ing to results from an annual survey
(Johnston LD et al. Monitoring the Fu-
ture: National Results on Adolescent Drug
Use: Overview of Key Findings, 2006. In
press). The survey collects data on the
attitudes and drug use habits of a na-
tionally representative sample of about
50 000 students in grades 8, 10, and 12
at public and private schools, and is
funded by the National Institute on
Drug Abuse (NIDA).

The number of teens reporting past-
month use of any illicit drugs has de-
clined steadily since 2001, when 19.4%
of those surveyed reported such drug
use. In 2006, the proportion was 14.9%.
Marijuana, which remains the most fre-
quently reported drug of abuse, has also
seen 5-year decreases in use, although
this trend appears to have slowed
among the youngest students. Over-
all, the rate of teens reporting mari-
juana use in the past month decreased
by 25% between 2001 and 2006, from
16.6% to 12.5%. Older students showed
the greatest declines in past-year use of
marijuana between 2005 and 2006, with
32% of 12th graders reporting such use
(down 2.1 percentage points from
2005), compared with 25% of 10th
graders (down 1.4 percentage points)
and 12% of 8th graders (down 0.5 per-
centage points).

MEDICATIONS FAVORED

Drug users have shifted away from
using illicit drugs and toward abuse of
prescription or over-the-counter
medications, said Nora D. Volkow,
MD, director of NIDA, during a tele-
phone interview. She noted that drug
users are increasingly using medica-
tions such as opiate analgesics, cough
medicines, stimulants such as Adder-

all or Ritalin, and barbiturates and
other sedative hypnotics.

“[There is] an erroneous belief that
because these are medicines, whether
prescribed by physicians or over-the-
counter, that they are safer,” said
Volkow.

The easy accessibility of these
drugs might also make them attrac-
tive to teens, who may have access to
prescription drugs of family mem-
bers or through friends and who can
easily purchase over-the-counter
drugs, she said.

Opiate analgesics are among the
most commonly used drugs among
teens. In fact, hydrocodone has
become the second most abused drug
among teens, possibly because it is a
relatively inexpensive and easy to
obtain, Volkow said. Use of hydro-
codone by teens for nonmedical pur-
poses remained relatively steady
between 2002 and 2006. In 2006, 3%
of 8th graders reported using the
drug in the past year, as did 7% of
10th graders and 9.7% of 12th grad-
ers. Fewer students reported using

oxycodone in the past year: 2.6% of
8th graders, 3.8% of 10th graders,
and 4.3% of 12th graders. However,
Lloyd Johnston, PhD, the principal
investigator of the study and a
researcher at the University of Michi-
gan Population Studies Center, noted
in a statement that even these levels
of use are of concern given the addic-
tive potential of this potent opioid
analgesic.

OVER-THE-COUNTER DANGER

For the first time, the survey asked
about nonmedical use of over-the-
counter cough or cold medicines.
Volkow said the question was added be-
cause the agency had received reports
from emergency departments and poi-
son control centers of young people be-
coming intoxicated by these sub-
stances. These drugs often contain the
cough suppressant dextromethor-
phan, which can cause hallucinations
and other alterations in mental state
when taken in high doses and are
often abused by individuals who take
10 times the recommended dose. Many
teens reported abusing these medica-
tions during the past year, including
about 1 in 25 eighth graders, 1 in 20
tenth graders, and 1 in 14 twelfth grad-
ers. Johnston said there was evidence
that some of these individuals are be-
coming established users of the drug,
with almost 3% of 8th and 10th grad-
ers and 4% of 12th graders reporting
that they used the drug 3 or more times
in the previous year.

Volkow said dextromethorphan has
long been considered by physicians to
be nonaddictive because, unlike other
addictive drugs, it does not target the
µ-opiate receptor system. However, the
drug does interact with the NMDA re-
ceptor, a glutamate receptor that is tar-
geted by the illicit drug PCP. Dextro-
methorphan does not stimulate the
receptor as strongly as PCP, but in high
enough doses it can cause behavioral
effects similar to those seen in indi-
viduals using PCP.

New data suggest that many teens are using
high doses of cough and cold medicines and
some prescription drugs in order to get high.
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Another troubling aspect of teens’
medication abuse is that the often take
the drugs in combination, and the us-
ers themselves may not know what the
combinations are, Volkow said. She ex-
plained that teens may dump tablets they
have acquired into a bowl at a party, and
they and their friends sample the drugs.

Reversing this troubling trend will re-
quire educating children, adolescents,
and parents that even though these sub-
stances may be prescribed or recom-
mended by physicians, they can be as
dangerous as illicit substances when
they are abused, Volkow said. Physi-
cians must also be educated about the

best prescribing practices and ways to
recognize early signs of addiction or
drug abuse. When prescribing poten-
tially addictive drugs, physicians and
other professionals should carefully
evaluate patients for a personal or fam-
ily history of addiction and choose the
medications wisely. �

Virulence of 1918 Influenza Virus Linked
to Inflammatory Innate Immune Response
Tracy Hampton, PhD

WITH ITS PREDILECTION FOR

s t r i k i n g y o u n g a n d
healthy adults more than

children and the elderly, the 1918
“Spanish” influenza virus is believed
to have differed from contemporary
strains in its mechanism of action.
New research is now illuminating
this mechanism, pointing to viral
effects that activated the innate
immune response to levels that were
so damaging to the lungs that acute
respiratory distress, severe tissue
damage, edema and hemorrhage, and
pneumonia resulted in many indi-
viduals (Kobasa D et al. Nature.
2007;45:319-323).

In their study of the host response
against the 1918 virus, investigators say
they have found something unique,
“and we think this response is the de-
terminant for the outcome of infec-
tion,” said principal investigator Yoshi-
hiro Kawaoka, DVM, PhD, of the
University of Wisconsin, in Madison.
The findings could also have parallels
to host immune responses against avian
H5N1 flu viruses.

OVERLY INNATE

The latest findings come from re-
search in nonhuman primates and con-
firm studies previously performed in
mice (Kash JC et al. Nature. 2006;443:
578-581). “There are many influenza
viruses that are highly pathogenic in

mice but that cannot even infect hu-
mans, so it was important for us to use
a nonhuman primate model to study the
pathogenicity of this virus,” explained
Kawaoka.

The investigators infected cynomol-
gus macaques with either a “conven-
tional” human flu virus isolated in
2001 or the 1918 flu virus. They
found that monkeys infected with the
conventional virus experienced clini-
cal symptoms immediately after infec-
tion but had a quick recovery and
limited viral replication. On the other
hand, the virus replicated very effi-
ciently in monkeys infected with the
1918 virus; the animals became so ill
that euthanasia was required only 8
days postinfection.

In addition, the immune response in
the monkeys infected with the 1918 vi-
rus did not abate and contributed to an
uncontrolled and aberrant inflamma-
tory response. “So instead of protect-
ing the individuals that were infected
with the highly pathogenic virus, the
immune response was actually contrib-
uting to the lethality of the virus,” said
coauthor Michael Katze, PhD, of the
University of Washington, in Seattle,
drawing parallels to individuals who
died from the virus.

Specifically, the uncontrolled
immune response of monkeys infected
with the 1918 virus resulted in the
expression of abnormally high levels
of immune proteins such as cytokines
and chemokines that attacked the

body. The most striking elevation was
observed in the levels of the cytokine
IL-6, which increased 5- to 25-fold by
8 days postinfection in the monkeys
injected with the 1918 flu virus. In
humans experimentally infected with
influenza virus, IL-6 expression corre-
lated with fever and is thought to play
a role in mediating the clinical mani-
festations of infection, the authors
reported.

RELEVANCE TO TODAY

Because the 1918 flu virus was likely
derived from a bird virus, the authors
noted that their findings may have
relevance to potential future influenza
pandemics that might be caused by
avian H5N1 flu viruses. “The H5N1
virus can also cause very serious dis-
ease and it appears to do this in a way
that’s quite similar to the 1918 virus,”
said lead author Darwyn Kobasa,
PhD, of the Public Health Agency of
Canada, in Winnipeg, Manitoba.

While no one can predict if and
when the next flu pandemic will
occur, the investigators stressed that
studies in animals will help those
preparing for such an event. “It’s
extremely critical to develop animal
models with these highly pathogenic
viruses so that should there be
another epidemic or pandemic we
will have the models in place, we will
have the drugs and vaccines tested so
that we could be better prepared,”
said Katze. �
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