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Opium Smoke:

The Study of Second- and
Third-Hand Exposure in
Women and Children of

Afghanistan

I'T 1S WELL-DOCUMENTED that Afghanistan produces 90% of the wotld’s supply of opium, but there is little known about the opium and
other drugs being abused by the Afghan population. The continued production and abuse of opium and abuse of other drugs and
prescription medications degrade the long-term political, social, and economic stability of Afghanistan.

The United States Department of State, Bureau of International Narcotics and Law Enforcement Affairs (INL) has been working with the
Afghanistan Ministry of Counter Narcotics to reduce demand and prevent drug abuse. The International Demand Reduction Program (IDR)
under INL funds programs on demand reduction training (education, prevention, treatment, research) and public awareness. As part of this
program, in 2008, the U.S. State Department contracted with a team of scientists led by two of the world’s leading experts on drug abuse,
Mark S. Gold, MD, the Donald Dizney Eminent Scholar and chairman of the department of psychiatry, University of Florida College of
Medicine, and Bruce A. Goldberger, PhD, professor of pathology and psychiatry with the University of Florida College of Medicine and
director of the William R. Maples Center for Forensic Medicine. The Scientific Team Director was David M. Martin, PhD, JM] Technologies,
Inc. In consultation with INL, the team designed a study to evaluate the indoor environment of homes in Afghanistan where opium and
opium products (e.g,, heroin) are abused. Research has documented the dangers of passive tobacco smoke, especially to children, but little is
known about passive exposure to opium smoke. Air, surface, and hair samples taken at these homes were tested to determine whether the
non-smoking residents are unwilling victims of exposure to opium products by drug-abusing members of the household.

Samples were collected, coded, and shipped for testing to a commercial toxicology laboratory in the United States (United States Drug
Testing Laboratories, Des Plaines, Illinois). Hair samples were collected according to standard protocol, and surface samples were obtained by
wiping a target area with a 1-in. square of polyester filtering material. Air samples were obtained by drawing air through a specially designed
column attached to an ait pump operating at 1000 mL/minute for 30 minutes. Opiates wete isolated from the hair and wipe samples by solid-
phase extraction followed by liquid chromatography—
tandem mass spectrometty.

The results of the study are stunning, Not only were  Afghan Children (Year One) Positive Opiate Hair Results (pg/mg)
opium products detected in indoor air samples, the

concentrations found in the air were significant. Wipe Home # Age Sex MOR COD 6-AM HC HM
samples collected from a variety of surfaces had equally
significant amounts of opium products, and some of 1 12y M 358 43 1369 0 0
the surface samples were obtained from bedding, eating 1 10y F 669 93 1764 0 0
utensils, toys, and other items with which children come 2 14 mo IF 534 122 1388 0 0
into direct, regular, and repeated contact. The data from 4 5y M 45 0 181 0 0
the study suggest that inhalation of second-hand smoke 6 5y M 57 0 0 0 0
and contact with contaminated surfaces (i.e., third-hand 6 6y F 45 0 0 0 0
exposure) are endangering women and children living in 6 10y F 61 0 0 0 0
houscholds where opium or other drugs are abused. 7 12y M 56 0 157 0 0
For example, a 10-year-old gitl’s hair sample 1 Oy M 09 0 214 068 1745
contained 8350 pg/mg of morphine, 4652 pg/mg 1 5y IE 52 0 148 0 0
of codeine, and 5607 pg/mg of a heroin metabolite (6- 13 8y F 45 118 0 0 0
acetylmorphine). For comparison, samples obtained 15 9 o M 48 0 0 0 0
from heroin addicts have demonstrated similar 20 10y M 3190 2422 0 68 0
conce.ntra‘Fions, rgakjng these ﬁndings remarkabl'e, ” 8y M 8901 6477 0 137 308
ispeclally in a child. The same hair sample Fontglqed 2 10y F 8350 4632 5607 183 569
ydrocodone and hydromorphone, synthetic opioid
compounds, raising the question of whether 25 1y bl 3802 2403 1989 0 0
prescription drug abuse is also a problem in 27 3y F 58 43 0 0 0

Afghanistan.



Study Year One

THE TEAM TESTED 30 HOMES, and forensic
laboratory data from two independent laboratories
confirmed the remarkably high results found in the hair
of women and children living in homes where opium is
smoked.

* 30 homes were tested: 20 smoking homes and
10 controls; each had 5 surface samples
completed for a total of 150 surface samples.

*  Of the 20 smoking homes, 19 (95%) had a
positive surface test; all control homes were
negative.

* From the 20 smoking homes, 13 air samples
were obtained, and 12 (92%) were positive.

* 09 hair samples from 30 homes’ residents
ranging in age from 9 months to 50 years were
collected.

*  Of the 28 hair samples obtained from children
in smoking homes, 17 (61%) tested positive.

* Al homes with a positive sutface and/or air test
had at least one resident with a positive hair
sample.

* The team found not only opium products such
as morphine and codeine, but heroin metabolites
in the residents” hair, on the sutfaces, and in the
ait of these homes.

* The team also found presumptive oxidative
metabolites of morphine and codeine in the hair
samples.

The most striking aspect of the hair analysis data is
the identification of high concentrations of opium
products (morphine and codeine), a heroin metabolite,
and presumptive oxidative metabolites of morphine
and codeine in the hair of the children. The youngest
child tested was 9 months old, and the oldest was 12
years old. A 14-month-old gitl had 534 pg/mg of
mortphine, 122 pg/mg of codeine, and 1388 pg/mg of
heroin metabolite (6-acetylmorphine) in her hair
sample. These results were so significant that the
samples were sent to a second independent analytical
toxicology laboratory for validation. The results of the
second set of analyses confirmed the first set of results,
which support the innocent exposure of Afghan
children to heroin and other opium products.

Study Year Two

THE TEAM UPDATED and tailored the sampling plan
used for Year One to the Year Two study. Year Two
was necessitated by the startling results of Year One.
The objective was to increase the sample size and test
the findings of Year One. Three provinces were
selected: Kabul, Nangarhar, and Badakhshan. The field
team collected samples from 25 smokers” homes
located in these three provinces in November 2009; five
of the homes were also included in the Year One study.




The field collection team obtained a total of 125 wipe samples from various surfaces in the homes and hair samples from 66 individuals: 42
children, 20 adult females, and 4 adult males. The team also collected 21 air samples; active smoking was occurring in 21 of the 25 homes when
the sampling was performed. The study concentrated on collecting samples primarily from women and children to confirm Year One’s findings
of extremely high opium and opium product concentrations in the hair of women and children.

The study team also conducted field tests on the collected urine and saliva for a panel of drugs that included amphetamine,
methamphetamine, opiates, cocaine, phencyclidine (PCP), and cannabis (THC). The field tests provide a presumptive and qualitative indication
for the presence of drugs. The field testing, although outside the Year Two study scope of work, provides interesting information, and the
results suggest that the testing of additional drugs besides opiates may be warranted.

Year Two Results Confirmed Year One Findings

25 smoking homes were tested, and 362 samples were collected (216 biological and 146 environmental samples). The team collected 66
hair samples, 70 saliva samples, 70 urine samples, and 10 breast milk samples from nursing mothers who were able to produce a
sufficient quantity of breast milk. The residents sampled ranged in age from 2 to 60 years. At the 25 homes visited, the team also
collected 21 air samples and 125 wipe samples; the air samples wete collected duting active opium/heroin smoking,

¢ Of the 25 smoking homes, all but two had at least one resident’s hair test positive for opiates. Synthetic opiates (hydrocodone,
hydromorphone, and oxycodone) not routinely seen in hair samples were also detected in samples from six users and one 5-year-old
child.

@ Hair samples from 42 children aged 2-14 years were tested for opiates; 31 (74%) tested positive.
@ Hair samples from 20 females aged 22-60 yeats were tested for opiates; 16 (80%) tested positive.
@ Hair samples from 4 males aged 2046 years were tested for opiates; 3 (75%) tested positive.

* There was active smoking during sample collection in 21 of the 25 homes; all 21 (100%) of the air samples taken during smoking tested
positive for opiates. Both opium and heroin were detected in the occupants” hair and the air at remarkable concentrations

e Of the 25 homes that had surface wipe samples taken, 24 (96%) had at least one sample test positive for opiates.

High levels of opium and heroin in children’s hair samples and the presence of the synthetic opioids hydromorphone and hydrocodone in
users” hair samples were also seen in Year One,
confirming those findings. The origin of these
compounds is not clear at this time.

The most startling finding in Year Two concerned
the hair of a five-year-old boy in home #20. The hair
contained not only high concentrations of opiates but
also synthetic opioids. The hair sample from this child
contained 15,554 pg/mg of morphine, 8360 pg/mg
codeine, 1490 pg/mg of heroin metabolite, 182
pg/mg hydrocodone, 476 pg/mg hydromorphone, and
41 pg/mg oxymorphone.

The surface wipe samples were collected from a
variety of surfaces, including children’s toys and
bedding materials. The results demonstrated opiates in
a number of surfaces children come into regular
contact with, including children’s milk bottles, toys,
and clothing. Opiates were also detected on pillows,
blankets, and mattresses, where long periods of time
are spent, increasing the potential for exposure to
opiates.

The Year Two study took advantage of the
opportunity to collect not only the air, wipe, and hair
samples from the 25 homes, but other biological
samples (urine, saliva, and breast milk) from the
individuals in those homes for possible future testing,
The combination of data can better quantify the
subject’s drug exposure. For example, breast milk can
be collected from nursing mothers to evaluate infant
drug exposure, oral fluid (saliva) can be collected to
assess blood/plasma levels of the opium/heroin
products, and urine can be collected to study the
elimination profile of the opium/hetoin products.
Testing of these samples is anticipated in the Year
Three study.
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Although not in the scope of the Year Two study,
the scientific team also elected to have the field
collection team use and perform instant field tests on
the urine and saliva samples. The field tests included
opiates and other drugs and provided some
intetesting results, which suggested that a larger study
with a wider drug screen would be appropriate.
Readers should note that the scientific team has not
correlated the field test results with the laboratory-
based opiate test results from the hair samples. This
work will also be performed in Year Three of this
study, when all of the raw data will be carefully
reviewed.

Significance of Findings

ALTHOUGH SECOND-HAND cigarette smoke has
been shown to cause environmental contamination
and is a known carcinogen, second-hand smoke from
drugs of abuse like opium, cocaine, methamphetamine, and marijuana have largely been
ignored. In countries and populations where drugs ate smoked environmental contamination
needs to be studied in detail. Those living in close proximity to the primary drug smoker are
smoking themselves, but without their consent, as demonstrated by our data. So-called third-
hand exposure to cigarette smoke is now being analyzed: this involves the effects of smoke
residue on humans who occupy or inhabit dwellings or workplaces where smokers once
smoked and may be even more devastating than second-hand effects. Third-hand exposure
needs to be considered for opiates because they are easily absorbed through contact and the
skin.

These data are unique and important for public health, child protection services, and health
promotion of those living in homes where drugs of any kind are smoked. Potential routes of
drug absotption in these subjects include inhalation of opium/heroin-laden smoke, dermal
absotption, and oral ingestion. The size of the dwelling is a ctitical factor, so too may be the
surface residue of drugs that may remain available for later absorption through the skin.
Negative effects on the body, including on the developing brain, are always of greater concern
in children than in adults.

To the team’s knowledge, these findings are unique and have never been reported in the
scientific literature.
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