1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Addict Med. Author manuscript; available in PMC 2024 May 14.

-, HHS Public Access
«

Published in final edited form as:
J Addict Med. 2021 ; 15(1): 85-87. doi:10.1097/ADM.0000000000000695.

Rise in Presence of Methamphetamine in Oral Fluid Toxicology
Tests Among Outpatients in a Large Healthcare Setting in the
Northeast

Sarah Wakeman, MD,

James Flood, PhD,

Daniel Ciccarone, MD

Division of General Internal Medicine, Massachusetts General Hospital, Boston, MA (SW);
Harvard Medical School, Boston, MA (SW, JF); Department of Pathology, Massachusetts General
Hospital, Boston, MA (JF); Department of Family and Community Medicine, University of
California, San Francisco, CA (DC).

Abstract

Objectives: To examine changes in presence of methamphetamine in toxicology testing among
outpatients receiving healthcare in Boston, Massachusetts.

Methods: A serial cross-sectional study of oral fluid drug test results over a 6-year period

of all patient specimens submitted for testing as part of routine care across an academic

medical center in Boston, Massachusetts and affiliated primary care practices which has roughly
48,000 admissions and 500,000 primary care visits per year. All samples were subjected to
definitive drug testing by liquid chromatography—tandem mass spectrometry for fentanyl, 6-
mono-acetylmorphine (6-MAM, metabolite of heroin), benzoylecgonine (metabolite of cocaine),
cocaine, and methamphetamine. We compared positive rates and change over time across the same
calendar months (February to July) of 6 consecutive years from 2014 to 2019.

Results: Total of 17,303 oral fluid samples collected from outpatients receiving routine
healthcare across 6 years were analyzed. Samples showing presence of methamphetamine,
cocaine, and fentanyl increased over the study period, whereas 6-MAM presence decreased. From
2014 to 2019 samples with methamphetamine present increased from 0.9% to 5.1% and samples
with 6-MAM present decreased from 9.5% to 2.8%. Fentanyl was added to the testing panel in
2017. In 2019, 15.7% of samples had fentanyl present. Polysubstance use was common; 44% of
samples with methamphetamine also showed cocaine or benzoylecgonine, 25% showed fentanyl,
and 3% showed 6-MAM presence.

Conclusions: Presence of methamphetamine in oral fluid toxicology tests increased from 2014
to 2019 across a sample of outpatients receiving healthcare in Boston, Massachusetts. Regions of
the country with high rates of opioid overdose may need to integrate harm reduction and addiction
treatment resources for stimulant use disorder in addition to opioid use disorder.
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The North American drug overdose crisis continues to evolve as its supply and demand
drivers are in flux (Ciccarone, 2019). Although illicitly manufactured fentanyl is a main
driver of drug overdose deaths, most opioid-related deaths now cooccur with a nonopioid
drug (Gladden, 2019). Deaths involving an opioid and a stimulant have also been increasing
in recent years and one-third of the 70,237 drug overdose deaths in 2017 involved cocaine,
psychostimulants, including drugs such as methamphetamine, or both (Kariisa et al., 2019).
Morbidity testing shows some parallels. Among a large sample of urine drug screens
submitted to a national toxicology testing company, nonprescribed fentanyl was increasingly
found among samples testing positive for either cocaine or methamphetamine, with an
1850% increase among cocaine- and a 798% increase among methamphetamine-positive
samples from 2013 to 2018 (LaRue et al., 2019).

Historically, US geographic disparities have been noted both in stimulant supply and
medical consequences related to stimulant use. For example, methamphetamine supply

and use problems are typically greater in the western US and lower in the Northeast
(Centers for Disease Control and Prevention, 2018; U.S. Drug Enforcement Administration,
Diversion Control Division, 2019). More recently, an increase in methamphetamine use
was found among people with opioid use disorder seeking treatment, from 2011 to 2017,
with the greatest increase in the western part of the United States (Ellis et al., 2018). The
Northeast United States has been a hotspot for opioid-related overdoses, but historically

has not been a region with high rates of methamphetamine overdose, however this may be
shifting (Jalal et al., 2018). Understanding drug use trends could be valuable in designing
interventions, particularly in areas of the country which have already been impacted by the
opioid overdose crisis. This study examined changes in the presence of methamphetamine in
toxicology testing among patients receiving healthcare in Boston, Massachusetts.

METHODS

We conducted a serial cross-sectional study of oral fluid drug test results of patient
specimens submitted for testing by health care providers as part of routine care. This
analysis used a sample of all specimens submitted for oral fluid toxicology as a part of
routine healthcare in the outpatient setting across an academic medical center in Boston,
Massachusetts and affiliated primary care practices which has roughly 48,000 admissions
and 500,000 primary care visits per year. All samples were subjected to definitive drug
testing by liquid chromatography—tandem mass spectrometry. Analyte concentrations at or
greater than: fentanyl, 1.0 ng/mL; 6-monoacetylmorphine (6-MAM, a metabolite of heroin),
2.0 ng/mL; benzoylecgonine, 2.0 ng/mL or cocaine, 2.0 (2014-2018); 4.0 (2019) ng/mL; or
methamphetamine, 10.0 ng/mL, were considered positive. We compared positive rates and
change over time across the same calendar months (February to July) of 6 consecutive years
from 2014 to 2019. Because fentanyl testing was added on March 6, 2017, fentanyl results
were not available for all of the study years.
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This study was approved by the Partners Healthcare institutional review board.

A total of 17,303 oral fluid samples collected across 6 years were included and analyzed
(Table 1). We found increases over time in the percent of samples which showed the
presence of methamphetamine, cocaine, and fentanyl and a parallel decrease in the percent
of samples showing the presence of 6-MAM (heroin) (Fig. 1). From 2014 to 2019 there was
an increase in the presence of methamphetamine in samples from 0.9% to 5.1% and in the
presence of cocaine or benzoylecgonine from 19.7% to 22.1%. Over the same time-period
there was decrease in the presence of 6-MAM (heroin) from 9.5% to 2.8%. Fentanyl was
added to the routine testing panel in March of 2017. In 2018 and 2019, respectively, 13.8%
and 15.7% of samples showed the presence of fentanyl. We also explored combinations

of methamphetamine with other drugs. In the period February 1, 2019 to July 31, 2019
there were 272 samples with presence of methamphetamine from 117 different patients.
One hundred and nineteen of the 272 (44%) methamphetamine samples also showed the
presence of cocaine or benzoylecgonine, 67 (25%) showed the presence of fentanyl, and 7
(3%) showed 6-MAM (heroin) presence.

DISCUSSION

In this serial cross-sectional study of toxicology testing in an academic health center in
Boston, Massachusetts we found a 467% increase in the presence of methamphetamine

in samples from 2014 to 2019. In addition, we noted a decrease in heroin presence and

a growth in fentanyl presence in samples. These findings mirror changes seen in national
mortality data showing increases in fentanyl and stimulant related overdose deaths and
treatment admissions in the Western region of the United States. These findings are novel
from prior studies in 2 main ways. First, testing was conducted among patients as a part of
routine healthcare across primary and behavioral healthcare settings affiliated with a large
academic medical center in contrast to prior samples limited to people who use drugs or to
commercial testing companies (Hayashi et al., 2018). Second, these findings, being limited
to the Northeast, demonstrate a break from the historic norm of low methamphetamine
availability and consequences in the Northeast region of the United States.

These findings have important public health and clinical implications, particularly for
regions like the Northeast where substance-related interventions have focused largely on
opioids. With intense attention on the opioid overdose crisis relatively fewer resources
have been dedicated to other substances and combinations. There is a critical necessity
for integrating comprehensive polysubstance addiction treatment resources into healthcare
settings. Incorporating harm reduction principles and practice is key, including tools for
drug checking given the contamination and unpredictability of the illicit drug supply. In
addition, increased awareness in the medical and public health community about changing
use patterns could help advance prevention and clinical care models. For example, for
people using methamphetamine, healthcare settings may be particularly challenging where
excessive stimuli, involvement of hospital security, and monitoring by medical staff may
worsen agitation seen with intoxication. Protocols which focus on reducing agitation
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and retaining patients who use methamphetamine in medical settings are needed. In
addition, these findings emphasize the importance of moving away from substance specific
interventions and instead focusing on holistic prevention and intervention efforts that are
grounded in the medical evidence base to effectively manage substance use disorders using
the principles of chronic disease management. Stigma reduction efforts are an additional
important part of the public health response.

There are limitations to these findings. First, the decision to order toxicology tests was not
random and thus findings may not generalize to the wider population. Second, toxicology
tests were ordered on patients engaged in healthcare and this population is likely different
from people who use drugs who do not receive healthcare. Third, we did not examine patient
or practice level factors. Fourth, this is only a descriptive study and we did not do statistical
testing for trends. Lastly, as this study was limited to toxicology results, we were not able to
assess whether use was intentional or the result of drug supply contamination.

CONCLUSIONS

Methamphetamine presence in toxicology tests increased from 2014 to 2019 across a sample
of outpatients receiving healthcare in Boston, Massachusetts. This may indicate a need for
harm reduction and addiction treatment resources for stimulant use disorder in addition to
opioid use disorder in areas of the country with high rates of opioid overdose.
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FIGURE 1.

Percent positivity by drug or metabolite. * BZE: benzoylecgonine, metabolite of cocaine. **
There is no data for fentanyl from 2014 to 2016 as fentanyl was not added to the testing
panel until March 6, 2017. *** 6-MAM: 6-monoacetylmorphine, metabolite of heroin.
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